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"I  have  examined  Dr.  Thomas's  Medical 
Dictionary  with  no  small  degree  of  care.  I 
have  never  seen  more  industry,  research,  and 
scholarship  compressed  into  so  small  a  com- 
pass. In  my  range  of  reading,  I  know  of  no 
book  which  combines  so  pre-eminently  tho- 
roughness with  brevity,  conciseness  with  per- 
spicuity and  copiousness  without  redun- 
dancy, as  this  work.  I  anticipate  for  it  a 
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From  DR.JOSEPII  LEIDY,  Professor  of  Anatomy 
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"DEAR  DOCTOR:— I  thank  you  for  the  copy 
of  your  Comprehensive  Medical  Dictionary. 
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and  have  been  so  much  pleased  therewith 
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From  its  convenient  si/.e,  (lie  conciseness  of 
its  definitions,  and  the  pronunciation  and 
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companion  to  the  medical  student.  The  Ap- 
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directions for  writing  prescriptions,  which 
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those  who  have  not  had  the  advantage  of  a 
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CHAPTER  II. 
General  Sedatives. 

THESE  are  remedies  which,  by  a  direct  influence,  depress  the  vital 
actions.  I  shall  treat,  under  this  general  head,  of  the  sedatives  which 
may  be  considered  as  universal,  and  afterwards,  in  separate  classes,  of 
X  those  which,  though  felt  throughout  the  system,  have  a  special  direction 
to  some  particular  part  of  it,  as  the  arterial,  nervous,  cerebral,  and 
spinal  sedatives.  The  influences  which  may  be  regarded  as  strictly 
universal  are  cold,  water,  and  depletion  either  direct  or  indirect. 

;  - 


I.  COLD  AS  A  SEDATIVE. 
<^ 

As  heat  is  one  of  the  excitant  agencies  essential  to  the  support  of  the 
vital  functions  at  their  healthy  standard,  it  follows  that  cold,  which  is 
simply  a  diminution  of  heat,  must  be  attended  with  depression  of  these 
VOL.  n.  —  1 
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functions;  in  other  words,  must  operate  as  a  sedative;  and,  as  heat 
is  universal  in  its  influence  in  one  direction,  so  also  must  cold  be  in 
the  other. 

Though  thus  directly  depressing,  cold  is  in  two  methods  indirectly 
excitant;  first,  by  the  shock  produced  on  the  nervous  centres  through 
the  sensation  it  occasions;  and,  secondly,  by  the  reaction  which  follows 
its  primary  depressing  effect,  through  the  increased  excitability  acquired 
by  the  repose  of  the  function.  These  indirect  influences  of  cold  have 
been  sufficiently  considered,  the  former  under  the  head  of  the  nervous 
stimulants  (i.  587),  and  the  latter  under  that  of  the  tonics  (i.  194).  With 
the  depressing  effects  of  cold  are  combined  a  contraction  and  an  in- 
creased firmness  of  the  tissues,  which  render  it  susceptible  of  various 
therapeutic  applications,  already  fully  treated  of  under  the  astringents 
(i.  108).  In  consequence  of  its  directly  depressing  and  secondarily  ex- 
citant effects,  cold  is  a  prolific  cause  of  disease.  In  this  relation,  I  have 
treated  of  it  at  length  in  my  work  on  the  Practice  of  Medicine.  Upon 
the  points  above  mentioned,  I  must  content  myself  with  directing  the 
attention  of  the  reader  to  the  'several  references  just  given.  In  this 
place,  cold  is  to  be  considered  exclusively  in  its  capacity  of  a  direct 
sedative. 

It  will  be  proper  to  say,  preliminarily,  that  cold,  in  reference  to  im- 
pressions made  upon  the  body,  is  a  relative  term,  applicable  to  a  variable 
temperature,  which  depends  partly  on  the  conducting  power  of  the  sub- 
stance through  which  the  impression  is  to  be  made,  and  partly  upon  the 
heat  of  the  body  at  the  time.  Thus,  a  good  conductor  of  heat,  like  iron, 
will  feel  much  colder  than  a  bad  conductor,  like  wood ;  and  a  substance 
which  feels  cold  when  the  skin  is  hot,  may  feel  warm  in  an  opposite 
state  of  the  surface.  To  obtain  the  effects  of  cold,  the  temperature  of 
the  medium  must  be  lower  than  that  of  the  surface  at  the  time  of  appli- 
cation. With  a  view  to  the  sedative  effects,  water  or  ice  is  the  medium 
usually  employed;  though  recourse  is  sometimes  had  to  the  evaporation 
of  volatile  substances,  as  alcohol  or  ether.  The  impression  is  increased, 
when  cold  water  is  used,  by  maintaining  a  current  over  the  part ;  the 
portion  in  contact  with  the  surface  being  thus  replaced  before  it  becomes 
warm.  In  relation  to  the  process  of  evaporation,  the  degree  of  cold  can 
be  greatly  augmented  by  blowing  over  the  part  by  means  of  a  pair  of 
bellows,  and  thus  increasing  the  rapidity  of  the  evaporation,  and,  of 
course,  the  reduction  of  temperature.  An  intense  cold  can  thus  be  ob- 
tained by  means  of  ether,  applied  to  the  surface  on  a  single  layer  of 
linen  or  cotton  cloth.  But  a  still  more  powerful  effect  is  obtained  by  the 
application  of  ether,  or  other  volatile  liquid,  in  the  form  of  spray,  as  pro- 
duced by  the  atomizer.  In  this  way  the  temperature  of  the  surface  has 
been  reduced  to  16°  below  the  zero  of  Fahrenheit. 


CHAP.  II.]  COLD   AS   A   SEDATIVE. 


1.  Effects  of  Cold. 

The  first  effect  of  the  application  of  a  cold  body  to  the  surface  is  the 
sensation  of  cold.  This  is  owing  to  an  impression  conveyed  from  the 
point  of  application  to  the  cerebral  centres,  and  is  really  excitant  to 
these  centres.  It  is  proportionate  to  the  extent  of  the  surface  in  contact 
with  the  cold  body,  and  to  the  intensity  of  the  cold.  It  may  be  disa- 
greeable, and  even  severely  painful,  and  sometimes  serves  to  rouse  the 
brain  from  a  torpor  into  which  it  may  have  been  thrown  by  some  depress- 
ing influence.  It  was  no  doubt  intended  to  guard  against  the  evil  effects 
of  the  cold  by  exciting  attention,  and,  at  the  same  time,  contributing  to 
reaction.  But,  while  the  nervous  centres  are  thus  stimulated,  the  part 
itself  suffers  a  pure  depression.  The  temperature,  the  circulation,  and 
the  special  sensibility  are  all  diminished  ;  the  surface  becomes  pale ;  the 
tissues  shrink ;  and  the  peculiar  function,  whatever  it  may  be,  is  impaired 
or  suppressed.  Perspiration  is  checked  in  the  skin,  the  muscles  are  ren- 
dered stiff  and  unable  to  contract  efficiently,  nutrition  suffers,  and  the 
part  feels  benumbed,  and  cannot  duly  appreciate  the  contac.t  of  bodies. 
It  is  true  that  there  is  pain  in  the  part,  and  that  a  blow  upon  it  is  often 
exquisitely  painful  ;  but  this  is  owing  to  the  impression  upon  the  distant 
nervous  centres,  and  is  merely  referred  by  the  mind  to  the  part  as  its 
apparent  seat.  Should  the  cold  be  removed,  reaction  takes  place;  and, 
even  during  its  application,  if  it  be  moderate,  a  similar  tendency  is  often 
observable;  but,  with  the  continuance  of  the  cold,  especially  if  severe, 
this  soon  disappears  ;  and  even  the  capacity  of  receiving  and  transmitting 
impressions  to  the  nervous  centres  ceases.  A  sedative  effect  is  produced 
upon  every  constituent  of  the  tissue,  upon  the  blood-vessels,  nerves,  ab- 
sorbents, and  ultimate  cells  or  molecules.  There  is  in  it  less  blood  and 
less  nervous  action.  Nor  is  it  only  the  part  chilled  that  suffers  depres- 
sion. 

Other  parts  of  the  surface  appear  to  sympathize,  to  a  certain  extent, 
with  that  which  receives  the  first  impression.  That  this  effect  is  not 
owing  simply  to  the  reduction  of  the  temperature  of  the  blood,  by  the 
mingling  with  the  whole  circulating  mass  of  that  portion  which  passes 
through  the  vessels  directly  affected,  is  proved  by  the  unaltered  tempera- 
ture of  other  portions  of  the  body.  MM.  Tholozan  and  Brown-Sequard 
showed,  by  experiment,  that  the  application  of  cold  to  one  hand  is  fol- 
lowed by  reduction  of  temperature  in  the  other  hand,  without  any  ap- 
preciable diminution  of  that  of  the  body  generally.  (Archives  Ocnerales, 
Nov.  1858,  p.  613.)  A  similar  sympathetic  effect  is  probably  transmit- 
ted to  the  interior  mucous  surfaces.  At  least  this  may  be  inferred  from 
the  efficiency  of  cold,  externally  applied,  in  arresting  hemorrhage  from 
these  surfaces.  The  blood  and  nervous  force,  diminished  in  the  skin  and 
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mucous  membrane,  must  be  concentrated  in  the  great  trunks  and  the 
parenchyma  of  the  organs.  Cold  applied  to  the  interior,  to  the  stomach 
for  example,  has  the  same  effects  ;  and  in  this  case  also  the  sympathy 
between  the  outer  and  inner  surfaces  is  exhibited  ;  for  the  skin  becomes 
cold,  pale,  and  shrunken,  when  the  impression  upon  the  stomach  is  strong, 
and  the  tendency  to  reaction  is  surmounted.  Every  one  is  familiar  with 
the  great  prostration,  attended  not  unfrequently  with  gastric  pains,  which 
follows  the  drinking  largely  of  very  cold  water,  especially  when  the  sur- 
face is  perspiring,  and  the  strength  so  far  exhausted  by  exertion  as  to  in- 
terfere with  reaction. 

The  great  discovery  by  Bernard  of  the  contractile  influence  exercised 
by  the  sympathetic  nervous  centres,  offers  the  means  of  a  satisfactory 
explanation  of  the  action  of  cold  in  producing  contraction  at  once  of  the 
exterior  and  interior  surfaces  of  the  body.  It  is  highly  probable  that 
the  shock  of  cold,  to  whatever  part  applied,  exercises  a  special  excitant 
influence  on  the  sympathetic  centres,  causing  them  to  increase  con- 
traction of  the  capillaries,  universal  when  the  application  of  cold  is 
general,  but  more  or  less  limited  when  the  localization  of  the  cold  determ- 
ines the  excitation  only  of  certain  ganglia,  having  special  relation  with 
the  part  refrigerated. 

If  the  cold  is  sufficiently  intense,  the  actions  of  the  part  are  depressed 
until  they  cease  altogether.  Life,  however,  is  not  necessarily  lost,  even 
though  the  part  may  have  been  frozen;  for,  if  care  is  taken  to  restore 
the  natural  temperature  gradually,  it  resumes  its  functions,  and  its  pre- 
vious condition.  If  heat  is  too  suddenly  applied,  the  reaction  is  violent, 
inflammation  takes  place,  and  gangrene  is  apt  to  result.  But,  should  the 
cold  be  continued  sufficiently  long,  death  will  take  place,  in  the  part  at 
least,  so  that,  upon  the  reapplication  of  warmth,  circulation  within  it  is 
not  resumed,  and  it  is  separated  by  sloughing. 

When  the  cold  is  applied  so  as  to  affect  the  whole  body,  the  depres- 
sion is  general,  after  the  first  efforts  at  reaction  are  past.  Every  reader 
is  familiar  with  the  effects  of  intensely  cold  weather  on  persons  exposed 
to  it  without  sufficient  protection.  At  first  the  sensations  are  severely 
painful,  and  the  cerebral  centres  are  excited  to  resist  the  depressing  in- 
fluence. But,  after  a  time,  the  sedative  power  of  the  cold  seems  to  pen- 
etrate the  interior  of  the  body,  the  blood  becomes  universally  chilled,  and 
the  nervous  centres  themselves  lose  their  faculty  of  resistance.  Languor, 
heaviness,  and  an  irresistible  disposition  to  inaction  come  on,  drowsiness 
follows,  and,  if  this  is  yielded  to,  the  patient  speedily  sinks  into  a  stupor 
from  which  he  never  awakens. 

The  effects  of  immersion  in  cold  water  are  of  the  same  general  char- 
acter, being  more  rapid  and  intense  in  proportion  as  the  temperature  of 
the  water  approaches  the  freezing  point.  The  immediate  phenomena 
are  the  sensation  of  cold,  paleness  of  the  surface,  and  universal  shrinking 
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of  the  body.  When  the  temperature  is  but  slightly  reduced,  the  feeling 
is  not  altogether  disagreeable,  and  reaction  soon  takes  place,  with  a 
pleasant  sensation  of  warmth.  By  a  continuance,  however,  this  ceases ; 
and  the  subsequent  influence  is  sedative.  If  the  temperature  of  the  bath 
approaches  the  freezing  point,  the  sensation  produced  is  intense,  amount- 
ing to  a  violent  shock  upon  the  nervous  centres,  with  general  horripila- 
tion, shivering,  gasping,  or  a  kind  of  convulsive  inspiration,  and  not  un- 
frequcntly  tumultuous  action  of  the  heart;  but  the  efforts  at  reaction 
soon  cease,  and  great  depression  follows.  The  skin  is  pallid  or  purple  in 
patches,  and  greatly  shrunken ;  the  pulse  gradually  sinks  until  it  can  be 
felt  no  longer;  severe  pains  are  felt  in  the  head,  trunk,  and  limbs;  the 
muscles  and  joints  become  stiff  and  inflexible ;  cramps  in  the  extremities 
are  not- unfrequently  experienced;  and  at  length  drowsiness  comes  on, 
speedily  ending  in  a  fatal  stupor. 

It  must  be  obvious  that  an  agency  so  powerful,  and  capable  of  pro- 
ducing effects  so  strongly  indicated  in  many  conditions  of  disease,  must 
be  susceptible  of  very  useful  therapeutic  application.  It  is  not  less  so 
that,  if  used  inappropriately,  or  in  excess,  it  may  be  productive  of  vast 
injury.  Hence  the  danger  of  an  instrument  of  this  kind  in  uninstructed 
hands,  to  which,  unhappily,  it  is  too  often  entrusted. 

Since  Bernard's  discovery  before  referred  to*  the  field  for  the  thera- 
peutic application  of  cold  has  been  much  extended,  under  the  impres- 
sion that  it  may  be  so  applied  externally,  either  alone  or  in  connection 
with  heat,  as  to  bear  with  special  force  on  certain  nervous  centres, 
especially  the  sympathetic  ganglia,  and  thus  produce,  with  considerable 
certainty,  modifications  in  the  condition  of  the  parts  under  the  influence 
of  those  centres  such  as  may  be  indicated  in  disease.  Dr.  John  Chap- 
man, of  London,  has  thus  applied  cold  to  an  extensive  series  of  diseases; 
and  our  countryman,  Dr.  E.  M.  Blanchard,  of  Connecticut,  is  scarcely 
behind  him  in  the  influence  he  ascribes  to  the  remedy.  (Boston  Med.  and 
Surg.  'Journ.,  April,  1864,  p.  229.)  But,  notwithstanding  the  beauty 
of  the  hypothesis,  it  is  a  matter  of  great  doubt  whether  we  can  give 
such  a  desirable  direction  to  the  agency  of  cold  externally  applied;  and 
there  must  always,  it  seems  to  me,  be  considerable  risk  of  bringing  into 
action  nervous  centres  other  than  those  we  may  especially  wish  to  in- 
fluence. Thus,  in  the  application  of  cold  water  or  ice-bags  to  certain 
regions  of  the  spine,  with  the  object  of  influencing  the  sympathetic 
ganglia  especially,  how  can  we  be  assured,  that  the  spinal  centres  of  re- 
flex action,  and  the  nervous  cords  which  in  the  spinal  marrow  connect 
all  parts  of  the  body  with  the  brain,  shall  not  equally  feel  the  influence 
of  the  measure,  and  thus  very  much  compromise  the  results  ? 
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2.  Indications  for  the  Employment  of  Cold. 

Indications  for  the  sedative  effects  of  cold  are  offered  in  vascular  or 
nervous  excitement,  in  abnormal  elevation  of  temperature,  and  sometimes 
when  it  may  be  desirable  to  lessen  sensitiveness  to  pain. 

In  using  means  to  fulfil  these  indications,  it  is  necessary  to  bear  in 
mind  the  tendency  to  reaction  under  the  influence  of  cold.  This  must 
be  overcome  when  the  object  aimed  at  is  purely  depression.  Hence, 
one  general  rule  is  to  continue  the  application  of  cold  steadily  until  the 
object  for  which  it  is  applied  is  accomplished,  or  until  there  is  greater 
danger  of  evil  than  expectation  of  good  from  perseverance  with  the 
remedy.  Its  intermittent  application,  during  the  continuance  of  the 
nervous  or  vascular  excitement  which  it  is  employed  to  subdue,  might 
endanger  an  increase  of  the  affection,  through  the  excitement  of  the  in- 
tervening reaction.  At  least,  one  effect  would  counteract  the  other ;  and, 
if  evil  might  be  avoided,  no  great  advantage  could  be  looked  for.  This 
rule  is  peculiarly  applicable  to  the  use  of  cold  as  an  antiphlogistic  agent. 

Another  important  practical  rule  is  always  to  take  into  consideration 
the  strength  of  the  patient,  and  to  proportion  the  degree  of  cold  accord- 
ingly ;  a  much  less  reduction  of  temperature  being  in  general  necessary 
or  admissible  in  a/patient  of  impaired  health,  and  feeble  powers  of  reac- 
tion, than  in  the  robust. 

The  various  modes  of  applying  cold  have  already  been  sufficiently 
treated  of,  unless  where  some  peculiar  method  may  be  called  for  in  a 
special  affection.  With  this  exception,  therefore,  it  will  be  sufficient  to 
refer  the  reader  to  the  remarks  upon  cold  as  an  astringent  (i.  108),  as  a 
tonic  (i.  194),  and  as  a  nervous  stimulant  (i.  587). 

3.  Therapeutic  Application. 

Cold  is  employed  internally  or  externally,  or  in  both  methods  con- 
jointly, in  acute  inflammations,  high  vascular  irritations  or  active  con- 
gestions, fevers,  diseases  of  nervous  excitement,  and  as  an  anaesthetic 
agent. 

a.  Inflammation. 

As  a  local  remedy,  cold  is  often  very  serviceable  in  inflammation.  It 
operates  by  diminishing  the  quantity  of  blood  in  the  part,  and  depressing 
the  nervous  irritation,  which  jointly  constitute  the  main  elements  of  the 
disorder.  It  may  be  used  in  all  superficial  inflammations  of  a  fixed 
character,  which  are  attended  with  increased  heat,  redness,  and  swelling. 
In  the  readily  transferrible  inflammations,  in  which  the  local  affection 
depends  on  a  constitutional  disorder,  and,  if  removed,  might  be  followed 
by  the  occurrence  of  a  more  serious  attack  upon  one  of  the  vital  organs, 
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it  should  be  used  with  great  caution,  if  at  all.  Such  are  the  local  affec- 
tions of  gout,  rheumatism,  and  certain  cutaneous  diseases  of  constitu- 
tional origin.  The  remedy  will  often  act  promptly  in  relieving  the  in- 
flammation in  these  cases,  and  perhaps  in  the  majority  of  instances 
might  do  no  serious  mischief;  but  there  is  always  danger;  and  it  is 
unjustifiable  to  incur  the  risk  of  serious  consequences  when  there  is  no 
urgent  necessity.  Sometimes,  however,  when  the  inflammation  is  very 
great,  with  much  redness  and  vascular  distension,  it  may  be  proper  to 
use  the  remedy  in  moderation,  with  the  view  of  diminishing  the  violence 
of  the  affection,  not  of  subverting  it.  The  cold  for  this  purpose  should 
never  be  intense.  Death  is  said  to  have  resulted  in  gout,  from  intro- 
ducing the  inflamed  foot  into  ice-cold  water.  The  refrigerating  plan  by 
means  of  evaporating  lotions  is  more  especially  applicable  to  such  cases; 
and  alcohol  is  preferable  to  ether  for  the  purpose,  as  it  is  less  liable  to 
reduce  the  temperature  too  far.  It  should  usually  be  diluted  with  water, 
camphor  water,  or  some  demulcent  liquid,  and  applied  on  thin  com- 
presses, so  as  to  admit  of  evaporation.  Two  or  three  parts  of  the  diluent 
may  be  mixed  with  one  of  alcohol.  I  have  sometimes  used  in  this  way 
a  mixture  of  tincture  of  camphor  and  milk,  the  latter  of  which  acts  as  a 
demulcent  as  well  as  diluent.  Scudamore  employed  in  gout  an  evapo- 
rating lotion  consisting  of  one  part  of  alcohol  and  three  of  camphor 
water.  Demulcent  liquids,  such  as  infusions  of  slippery  elm  and  flax- 
seed,  act  partly  by  the  cold  they  occasion  through  the  conducting  prop- 
erty of  the  water.  These  are  used  with  great  advantage  in  erysipelas, 
and  severe  cases  of  erythema,  such  as  E.  nodosum.  The  inflammation 
from  burns  or  scalds,  wounds,  sprains,  and  bruises  is  very  usefully 
treated  by  cold  water,  applied  to  the  part  on  compresses,  and  kept  cold 
by  frequent  renewal.  The  degree  of  cold  should,  in  such  cases,  be  regu- 
lated by  the  sensations  of  the  patient,  and  should  not  be  lower  than  is 
agreeable  to  him.  When  productive  of  general  chilly  sensations,  it 
should  be  omitted.  Subcutaneous  phlegmonous  swellings,  and  inflamed 
glands,  may  be  treated  in  the  same  way ;  but,  generally  speaking,  emol- 
lient applications  answer  better  in  these  cases.  Pew  remedies  are  more 
efficient  than  cold  water  in  inflamed  piles ;  and,  when  they  are  internal, 
frequent  injection  of  the  same  remedy  into  the  rectum  is  often  beneficial. 
In  inflammation  of  the  conjunctiva,  cold  water  applied  by  compresses 
over  the  eye  is  usually  very  grateful  to  the  patient,  and  beneficial  so 
long  as  it  continues  grateful.  In  some  instances,  warm  water  is  more 
soothing,  and  may  be  preferably  used.  The  inflamed  throat  of  scarla- 
tina, with  much  swelling  externally,  is  treated  by  some  with  ice-cold 
water,  applied  on  compresses  over  the  parotids  and  submaxillary  glands, 
and  with  asserted  advantage.  Irrigation  with  cold  water  is  strongly  re- 
commended in  recent  wounds,  in  which  it  appears  to  obviate  inflamma- 
tion; and  when  this  constitutes  a  source  of  danger,  as  in  punctured 
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wounds  of  the  knee-joint,  the  measure  is  peculiarly  applicable.  Dr.  Wm. 
Newman,  who  has  especially  called  attention  to  this  subject,  recom- 
mends that  from  a  vessel  containing  cold  water,  fixed  in  a  position  three 
or  four  feet  above  the  patient,  a  steady  dropping  of  water  upon  the  in- 
jured part  be  maintained,  by  putting  one  end  of  strips  of  flannel  or  of 
patent  lint  into  the  vessel,  and  allowing  the  other  end  to  hang  down  on 
the  outside,  below  the  level  of  that  in  the  water.  The  effect  of  a  syphon 
is  thus  obtained ;  and  a  constant  dropping  may  be  kept  up  for  a  week  if 
necessary.  If  the  measure  be  resorted  to  sufficiently  early,  there  will 
be  no  heat,  swelling,  or  redness ;  and  the  parts  will  heal  without  any 
untoward  result.  (Am.  J.  of  Med.  Sci.,  April,  1865,  p.  510,  from  Brit. 
Med.  Journ.) 

Of  the  internal  inflammations,  that  of  the  meninges  of  the  brain 
especially  calls  for  this  remedy.  With  or  without  shaving  of  the  hair, 
large  compresses  thoroughly  soaked  with  ice-cold  water,  or  bladders 
filled  with  pounded  ice,  or  cloths  enveloping  a  layer  of  snow,  should  be 
applied  over  the  whole  scalp,  and  renewed  from  time  to  time ;  care  being 
taken  not  to  freeze  the  skin.  Inflammations  of  the  chest  and  abdomen 
are  not  generally  treated  with  cold  externally;  and  I  have  no  doubt  that 
when  the  parenchyma  of  the  organs  is  affected,  it  might  prove  injurious 
by  sending  the  blood  into  the  inflamed  tissue ;  and  the  same  is  probably 
the  case  with  the  serous  inflammations  of  these  parts.  But  in  inflamma- 
tion of  the  mucous  coat  of  the  stomach,  bladder,  and  uterus,  it  is  not 
impossible  that  the  sympathy  between  the  external  surface  over  the  part 
affected,  with  the  mucous  membrane,  may  cause  the  latter  to  be  favour- 
ably impressed  by  cold  applied  to  the  former.  I  confess,  however,  that 
I  never  myself  employ  cold  in  these  cases,  preferring  the  sedative  effect 
of  emollient  cataplasms  in  all  the  internal  inflammations  of  the  trunk  of 
the  body. 

Internally  cold  may  be  employed  with  much  benefit  in  acute  gastritis. 
The  burning  pain  and  the  great  thirst  of  this  affection  call  for  cold  drinks, 
and  nothing  is  more  grateful  to  the  patient.  I  believe  that  nature  here 
points  out  the  true  proceeding.  But  water  should  not  be  drank  copiously, 
as,  by  distending  and  weighing  upon  the  stomach,  it  may  prove  mechan- 
ically injurious,  and  is  liable  to  provoke  vomiting.  It  should  be  taken  as 
cold  as  possible,  in  very  small  quantities,  one  or  two  swallows  for  ex- 
ample, at  a  time,  and  very  frequently.  An  excellent  plan  is  to  let  the 
patient  swallow  frequently  small  pieces  of  ice,  without  allowing  them  to 
dissolve  in  the  mouth.  Their  solution  in  the  stomach,  through  the  ab- 
sorption of  free  caloric,  creates  a  much  greater  degree  of  cold  than  would 
be  occasioned  by  the  same  bulk  of  water;  and  the  stomach  may  in  this 
way  be  kept  constantly  refrigerated.  There  is  little  danger  of  proceed- 
ing too  far,  if  the  pieces  be  swallowed  separately  at  short  intervals,  and 
no  longer  than  they  prove  comforting  to  the  patient. 
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In  acute  dysentery,  the  plan  of  injecting  ice- water  has  also  been  re- 
commended ;  but,  unless  the  injection  were  very  often  repeated,  which 
in  itself  would  be  objectionable,  there  would  be  risk  that  the  reaction  in 
the  intervals  would  quite  balance  the  direct  sedative  effects  of  the 
remedy ;  and  ice,  if  introduced,  would  be  too  local  in  its  operation,  not 
being  capable,  as  in  the  stomach,  of  diffusing  itself  when  dissolved  over 
the  whole  inflamed  surface. 

A  new  method  of  employing  cold  in  inflammation  has  been  introduced 
into  notice  by  Dr.  James  Arnott  of  London.  It  consists  in  freezing  the 
part  by  a  mixture  of  pounded  ice  and  salt.  I  have  myself  had  no  expe- 
rience of  this  method,  and  can,  therefore,  say  nothing  of  it  of  my  own 
knowledge ;  but  the  extraordinary  results  obtained  by  Dr.  Arnott  are 
certainly  entitled  to  attention.  Of  the  mode  of  forming  and  applying  the 
mixture,  and  of  its  effects,  I  shall  treat  under  the  anaesthetic  application 
of  cold.  It  is  sufficient  here  to  say  that,  in  the  experience  of  Dr.  Arnott 
and  his  friends,  no  injury  has  resulted  from  the  use  of  the  remedy  in  any 
case.  He  considers  it  capable  of  promptly  curing  any  inflammation  the 
seat  of  which  can  be  reached  by  the  freezing  influence,  and  of  benefiting 
internal  inflammation  through  the  sympathies  connecting  the  surface 
with  the  interior.  The  affections  in  which  Dr.  Arnott  has  found  the 
remedy  successful  are  erysipelas,  eczema,  impetigo,  prurigo,  glandular 
inflammation  of  the  neck  and  groin,  acute  lumbago,  sciatica  in  most 
instances,  most  cases  of  chronic  rheumatism,  ordinary  inflammation  of 
the  joints,  painful  nodes,  and  the  inflammation  of  sprains,  bruises,  and 
burns.  In  acute  rheumatism,  the  inflammation  of  the  joints  is  invariably 
and  completely  relieved,  and  the  disease  shortened  to  a  week.  Rheumatic 
gout  is  also  promptly  relieved  ;  ophthalmia  has  been  immediately  cured 
by  a  frigorific  mixture  in  contact  with  the  closed  eyelid  for  three  or  four 
minutes;  the  beneficial  action  of  the  remedy  in  orchitis  is  very  prompt; 
and  Dr.  Arnott  has  employed  it  with  "  speedy  and  excellent  effects  "  in 
a  case  of  meningitis,  and  in  another  of  peritonitis.  (Ed.  Month.  Journ. 
of  Med.  Sci.,  July,  1854,  p.  35.)  Dr.  T.  Spencer  Wells  states  that  the 
freezing  process  is  of •  great  service  in  external  cancer,  allaying  pains, 
checking  growth,  reducing  the  size  of  the  tumour,  and  sometimes  bring- 
ing it  into  an  indolent  condition.  (Med.  Times  and  Gaz.,  July,  1857,  p. 
31.)  Even  uterine  cancer  is  said  to  have  been  usefully  treated  in  this 
way. 

b.  Vascular  Irritation. 

The  topical  use  of  cold  is  beneficial  in  this  condition  for  the  same 
reasons  precisely  as  in  inflammation.  In  vascular  irritation  or  active 
congestion  of  the  brain,  it  is  almost  indispensable.  This  condition  exists 
frequently  In  fevers,  with  or  without  delirium,  and  often  yields  happily 
to  the  remedy.  Cold  water,  ice,  or  snow  may  be  employed,  in  the  man- 
ner already  indicated;  or  the  water  may  be  allowed  to  fall  in  a  single 


10  GENERAL    SEDATIVES.  [PART  II. 

stream,  or  in  a  shower,  by  means  of  a  colander,  upon  the  head  of  the 
patient,  from  a  foot  or  two  above  him,  and  run  off  by  some  convenient 
arrangement,  so  as  not  to  wet  the  remainder  of  the  body,  or  the  bed- 
clothes. The  same  remedy  should  be  used  in  all  cases  of  threatened  or 
existing  apoplexy,  when  the  face  is  flushed  and  the  head  warm.  In 
convulsions,  with  the  same  phenomena,  cold  water  or  ice  to  the  head  is 
often  highly  beneficial,  and  may  not  unfrequently  be  employed  with  ad- 
vantage simultaneously  with  hot  pediluvia,  or  the  warm  bath.  This 
remark  applies  to  all  kinds  of  convulsion,  whether  in  children  or  adults, 
when  the  head  is  flushed  and  heated.  In  the  convulsions  of  puerperal 
women,  the  remedy  has  been  highly  commended.  In  these  cases  the 
water  first  employed  should  be  tepid  or  about  90°  F.,  and  its  tempera- 
ture diminished  gradually  to  80°  F.,  70°,  or  somewhat  lower.  It  should 
be  poured  by  pailfuls  over  the  head  of  the  patient  seated  in  a  bathing 
tub,  or  immersed  in  a  tepid  bath  of  about  90°.  In  severe  headaches, 
which  have  resisted  ordinary  measures,  the  same  plan  may  be  employed. 

In  vascular  irritation  of  the  stomach,  ice  or  cold  water  is  not  less  in- 
dicated than  in  gastritis.  In  severe  vomiting  from  this  cause,  it  may  be 
used  both  internally  and  to  the  epigastrium.  In  cardialgia,  the  drink- 
ing of  cold  water  is  useful  not  only  by  the  cold,  but  also  as  a  simple  dil- 
uent to  weaken  the  acrimony  of  the  gastric  contents. 

Irritation  of  the  genital  organs  is  often  happily  treated  with  cold 
water.  No  remedy  usually  affords  more  prompt  relief  in  the  painful 
priapism  of  gonorrhoea,  or  in  the  same  affection  from  other  causes. 

c.  Febrile  Disease. 

In  all  febrile  diseases  with  a  hot,  dry  skin,  hot  breath,  and  thirst,  the 
sedative  influence  of  cold  is  strongly  indicated.  It  may  be  applied  by 
means  of  cool  fresh  air  inhaled  into  the  lungs,  which  in  general  proves 
grateful  and  refreshing.  For  this  purpose  the  air  of  the  chamber  should 
be  frequently  renewed,  and  the  temperature  not  allowed  to  exceed  from 
TO0  to  76°  F.,  according  to  the  season,  if  the  weather  permit.  Care, 
however,  should  be  taken  to  guard  the  body  against  undue  exposure  to 
cold,  and  it  should  therefore  be  kept  covered,  especially  when  the  surface 
is  damp,  and  the  patient  disposed  to  chilliness. 

Cool  drinks  are  still  more  refreshing  ;  and  small  sips,  frequently  taken, 
of  iced  lemonade,  orangeade,  or  pure  iced  water,  should  be  permitted 
in  all  cases,  when  desired  by  the  patients  under  the  above  circumstances. 
When  the  mouth  and  fauces  are  hot  and  inflamed,  small  pieces  of  ice 
may  be  held  in  the  mouth  and  allowed  slowly  to  dissolve ;  and,  when 
gastritis  exists,  with  burning  heat  of  stomach,  and  perhaps  vomiting,  the 
ice  may  be  swallowed  undissolved,  as  before  recommended  in  the  same 
affection  occurring  distinctly. 

Externally,  too,  cold  may  often  be  applied  with  great  advantage.   Dr. 
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Currie,  of  Liverpool,  distinguished  himself  by  introducing  into  use  this 
measure,  not  only  as  a  palliative,  but  as  a  cure  for  fever.  His  method 
was  to  strip  the  patient  naked,  and,  seating  him  in  a  tub,  to  pour  over 
him  four  or  five  gallons  of  water  from  40°  to  60°  F.,  and  to  repeat  the 
process  two  or  three  times,  or  until  rigors  should  come  on  ;  after  which 
he  was  to  be  wiped  dry,  and  put  immediately  into  a  warm  bed.  Reac- 
tion soon  took  place,  attended  with  diaphoresis,  which  was  sustained  by 
the  free  use  of  tepid  drinks.  The  remedy  thus  employed  operates  not 
only  by  the  depressing  influence  of  the  cold,  but  in  several  other  ways 
also ;  as  by  a  shock  on  the  nervous  centres  calculated  to  interrupt  the 
associated  morbid  actions,  by  the  reaction  which  follows,  and  by  the  pro- 
motion of  sweating.  But,  powerful  as  it  is  for  good  when  properly  used, 
it  may,  under  other  circumstances,  be  productive  of  serious  injury.  Dr. 
Currie,  therefore,  gave  some  rules  to  guard  against  the  abuse  of  the 
remedy,  which  are  highly  judicious.  The  temperature  of  the  body,  as 
ascertained  by  a  thermometer  under  the  tongue,  should  be  at  least  96°, 
the  skin  should  be  considerably  hotter  than  in  health,  and  perfectly  dry, 
and  there  should  be  no  sense  of  chilliness  present,  and  no  existing  in- 
ternal inflammation,  especially  of  the  chest.  In  women,  moreover,  the 
measure  should  be  avoided  during  the  menstrual  period,  and  in  the  ad- 
vanced stage  of  pregnancy.  It  is  usually  best  that  the  hair  of  the  head 
should  be  removed  before  the  affusion.  Some  fevers  may  be  miich  ben- 
efited, and  even  cut  short  by  this  remedy.  Such  are  the  proper  typhus, 
and  the  miasmatic  remittent  or  bilious  fever.  It  might  possibly  also 
prove  serviceable  in  yellow  fever.  It  is  inapplicable  to  enteric  or  ty- 
phoid fever  and  the  exanthemata;  to  the  former,  because  the  disease  can- 
not be  cut  short  by  this  or  any  other  measure,  and,  moreover,  in  conse- 
quence of  its  complication  with  or  tendency  to  internal  inflammation, 
especially  bronchial;  to  the  latter,  because  there  might  be  serious  danger 
of  an  introversion  of  the  irritation,  which  might  fix  with  fatal  violence 
on  some  vital  organ.  In  cases  to  which  it  is  applicable,  if  in  their  ad- 
vanced stage,  the  temperature  of  the  water  should  not  be  more  than  20° 
below  that  of  the  surface. 

In  all  febrile  diseases,  however,  when  the  skin  is  very  hot  and  dry,  and 
no  sense  of  chilliness  exists,  the  application  of  cold  by  sponging  with 
cool  water  may  be  employed  without  hesitation ;  due  care  being  taken 
to  graduate  the  temperature  to  the  sensations  of  the  patient,  and  the  ex- 
tent of  the  application  to  the  degree  of  vital  force.  In  the  exanthema- 
tous  fevers,  moreover,  the  disposition  to  retrocession  must  be  taken  into 
consideration ;  and,  when  this  is  liable  to  happen,  the  remedy  should  be 
used  with  caution.  When  strongly  indicated,  the  sponging  may  be  ap- 
plied over  the  whole  body ;  in  other  cases,  it  may  be  confined  to  the  ex- 
tremities and  the  face.  The  temperature  of  the  water  should  be  such  as 
to  be  agreeable  to  the  patient,  and  never  so  low,  under  these  circum- 
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stances,  as  to  produce  general  chilliness  or  rigors.  A  few  degrees  below 
the  temperature  of  the  surface,  say  from  10°  to  20°,  would  be  quite  suf- 
ficient. 

In  the  headache  or  delirium  of  fever,  or  whenever  determination  of 
blood  to  the  head  is  observable,  cold  water  may  be  applied  to  the  scalp 
in  the  manner  already  described.  (See  pages  9  and  10.) 

d.  Nervous  Irritation. 

In  spasmodic  affections  of  different  kinds,  cold  has  been  found  useful ; 
as  much,  however,  probably  by  its  nervous  stimulant  property,  or  shock 
on  the  nervous  centres,  and  by  its  indirect  tonic  powers,  as  by  its  purely 
sedative  influence.  Still  it  would  seem  to  be  clearly  indicated,  in  refer- 
ence to  the  last  effect,  in  disorders  consisting  in  irritation  or  morbid  ex- 
citement of  the  nervous  system ;  as  it  unquestionably  acts  as  a  direct 
sedative  to  this  as  well  as  the  arterial  system,  when  the  first  excitant 
shock  of  the  sensation  is  passed.  Its  usefulness  in  convulsions  has  been 
already  mentioned. 

Spasm  of  the  stomach  will  sometimes  give  way  to  the  sudden  appli- 
cation of  cold  to  the  epigastrium ;  and  I  have  seen  spasm  of  the  bowels 
which  had  resisted  every  otluer  measure  that  I  could  employ,  yield  imme- 
diately to  a  stream  of  cool  water,  poured  out  of  a  pitcher  from  the  height 
of  three  or  four  feet  upon  the  abdomen,  while  the  patient  lay  upon  his 
back  on  the  floor.  The  measure  may  be  tried  also  in  obstinate  spasms 
of  the  ureter,  hepatic  ducts,  bladder,  and  rima  glottidis,  after  other 
means  have  been  exhausted. 

The  powerful  sedative  action  of  cold  affusion,  and  of  the  cold  bath,  at 
a  temperature  between  40°  and  50°  F.,  has  been  repeatedly  resorted  to 
with  success  in  tetanus.  The  vital  actions  are  greatly  reduced ;  and,  in 
this  state  of  reduction,  the  spasms  relax.  Should  they  return,  the  same 
measures  should  be  repeated,  at  proper  intervals;  care  being  taken  not 
to  depress  the  powers  of  the  system  too  far.  After  being  removed  from 
the  bath,  the  patient  should  be  placed  in  bed,  wiped  dry,  and  stimulated, 
if  necessary,  by  carbonate  of  ammonia  or  hot  spirituous  drinks.  Great 
caution,  however,  is  required  not  to  depress  the  patient  below  the  point 
at  which  reaction  can  take  place.  Immediate  death  has  resulted  from 
the  use  of  the  cold  bath  in  tetanus. 

In  various  conditions  of  hysterical  disease,  cold  water  maybe  used  to 
calm  the  nervous  excitement.  Irregular  contractions  of  the  involuntary 
muscles,  various  internal  spasms,  palpitations,  epigastric  uneasiness,  flat- 
ulence, etc.,  may  often  be  relieved  by  cold  water  administered  by  enema, 
or  applied  by  a  sponge  to  the  epigastrium,  the  chest,  or  along  the  spine, 
or  by  immersion  for  six  or  eight  minutes  in  a  cool  bath,  between  60° 
and  80°. 

In  the  paroxysms  of  maniacal  violence,  the  cold  shower-bath,  or 
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affusion  upon  the  head  of  the  patient,  is  one  of  the  most  powerful  methods 
of  producing  calmness.  The  application  should  cease  with  the  violence 
of  the  excitement ;  and  may  be  renewed  with  its  renewal  until  the  pa- 
tient is  permanently  quieted.  Close  watching  is  requisite  to  prevent  too 
great  depression.  One  minute  is  often  sufficient,  and  five  or  six  minutes 
should  be  rarely  exceeded  when  the  water  is  very  cold. 

e.  ^s  an  Anaesthetic  Agent. 

Though  intense  cold  produces  pain,  and  at  first  increases  the  sensitive- 
ness of  the  part  to  painful  impressions,  as  to  that  of  a  blow  for  example, 
yet  after  a  time  it  completely  benumbs  the  nerves,  and  quite  suspends 
sensibility.  This  happens,  in  a  considerable  degree,  before  positive 
freezing  takes  place,  and  always  completely  afterwards.  Ice  is  some- 
times employed  for  this  purpose,  in  the  relief  of  neuralgic  pains.  When 
these  are  superficial,  ice  or  ice-cold  water,  applied  so  as  to  produce  a 
benumbing  effect,  will  sometimes  afford  relief,  and  may  be  tried  when 
other  measures  have  failed.  Dr.  Arnott  has  found  the  frigorific  mixture, 
applied  so  as  to  freeze  the  surface,  often  promptly  successful  in  headache, 
toothache,  and  neuralgia  of  the  face,  side,  and  other  parts,  though  it  has 
often  also  failed.  (Ed.  Month.  Jour n.  of  Me d.  Sci.,  July,  1854,  p.  37.) 
But  it  is  rather  as  a  surgical  anaesthetic  that  extreme  cold  has  recently 
attracted  notice.  To  Dr.  James  Arnott,  as  before  stated,  the  profession 
is  indebted  for  t^iis  application  of  cold;  and  it  is  certainly  an  important 
addition  to  our  therapeutic  resources.  The  following  remarks  on  the 
method  of  using  it,  and  its  effects,  are  taken  mainly  from  the  com- 
munications of  Dr.  Arnott. 

The  frigorific  mixture  used  consists  of  two  parts  of  powdered  ice  and 
one  of  fine  table  salt.  For  most  purposes,  four  ounces  of  ice,  or  a  piece 
about  as  large  as  an  orange,  will  be  sufficient.  This  should  be  thoroughly 
comminuted  by  shaving  with  a  plane,  or  pounding  it  in  a  bag  of  canvas 
or  coarse  cloth,  and  then  placed  on  a  sheet  of  paper,  and  mixed  quickly 
and  intimately  with  the  salt,  by  means  of  an  ivory  folder,  or  by  stirring 
the  two  in  a  gutta  percha  vessel.  The  mixture  thus  prepared  is  to 
be  introduced  into  a  net  of  gauze,  which  may  be  conveniently  suspended 
for  the  purpose  from  the  mouth  of  a  jar;  and,  as  soon  as  drippings  of 
brine  begin  to  appear,  it  is  ready  for  use.  The  net  enclosing  it  is  now  to 
be  applied  to  the  part  horizontally  placed,  and,  if  not  large  enough  to 
cover  the  surface  which  it  is  wished  to  affect,  is  to  be  passed  quickly 
from  one  part  of  it  to  another,  so  as  to  operate  on  the  whole  equably. 
The  liquid  which  escapes  may  be  received  upon  a  wet  sponge,  or  in 
a  basin  placed  beneath. 

Dr.  Arnott  has  recently  proposed  what  he  considers  an  improved 
method  of  producing  the  impression  of  external  cold  upon  the  surface. 
Instead  of  directly  applying  the  frigorific  mixture,  he  effects  the  same 
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purpose  by  introducing  a  piece  of  metal,  iron,  copper,  or  brass,  for 
example,  of  suitable  size  and  shape,  into  the  mixture,  and,  when  it  has 
become  of  the  same  temperature,  removing  it,  and  bringing  it  immedi- 
ately into  contact  with  the  part  to  be  frozen.  A  small  flat-iron,  such 
as  is  used  in  laundries,  will  answer  in  many  cases.  When  time  is  re- 
quired, two  of  these  instruments  may  be  used,  one  being  kept  in  the 
mixture  while  the  other  is  applied.  A  thin  metallic  bottle  of  tinned 
iron  or  aluminium,  filled  with  the  freezing  mixture,  will  serve  the  same 
purpose;  and  sometimes  a  Florence  flask  might  answer.  (Med.  T.  and 
Gaz.,  June,  1863,  p.  584  )  When  only  a  small  surface  is  to  be  operated 
on,  the  use  of  a  thin  metallic  spoon  containing  a  portion  of  the  mixture 
has  been  suggested. 

A  certain  degree  of  numbness  is  immediately  produced,  and  the  skin 
rendered  pale,  with  little  disagreeable  sensation  even  of  coldness  In 
half  a  minute,  the  whole  surface  is  suddenly  blanched,  and  a  feeling  of 
tingling  or  pricking  is  experienced  like  that  caused  by  mustard.  If  the 
application  be  continued,  the  adipose  matter  becomes  solidified,  and  the 
whole  tissue  hardened,  with  a  slight  tingling  pain,  which,  however,  ex- 
cept in  peculiarly  sensitive  parts,  as  the  hand,  and  anterior  and  lower 
part  of  the  forearm,  is  rarely  complained  of.  This  uneasiness  soon  sub- 
sides, and  perfect  insensibility  takes  place.  The  time  required  for  pro- 
ducing the  efl'ect  varies  with  the  condition  of  the  surface.  If  this  be 
perfectly  sound,  not  more  than  one  or  at  most  two  /ninutes  will  be 
necessary ;  if  inflamed,  as  in  an  abscess,  from  six  to  ten  minutes  may 
be  required.  The  insensibility  remains  for  many  minutes  after  the  re- 
moval of  the  mixture.  The  part,  when  insensibility  is  no  longer  required, 
should  be  gradually  restored  to  its  normal  condition  by  covering  it  with 
pounded  ice,  or  a  bladder  containing  ice  and  water.  This  will  not  be 
required  in  cases  in  which  the  refrigerating  process  is  checked  before  the 
freezing  effect  has  been  produced.  Upon  the  thawing  of  the  part,  some 
redness  and  dilatation  of  the  blood-vessels  may  result ;  but  this,  so  far 
from  being  inflammation,  is  a  state  of  debility,  which  permits  distension 
through  the  vis  a  lergo.  In  fact,  the  part  is,  under  these  circumstances, 
quite  indisposed  to  take  on  inflammation,  generally,  if  cut,  heals  kindly 
by  the  first  intention  in  twenty-four  hours,  and  never  suppurates;  nor 
does  inflammation  occur  in  the  neighbouring  parts.  Dr.  Arnott  asserts 
that  he  has  never  known  any  injury  result  from  the  process,  and  his 
statement  is  confirmed  by  others.  There  is  not  the  least  danger  of 
gangrene. 

The  resulting  hardness  is  quite  different  from  that  of  frozen  water,  as 
it  is  only  the  fatty  matter  that  is  consolidated;  the  blood  being  driven 
out  by  the  contraction  of  the  vessels.  It  can  be  cut  readily,  but  re- 
quires that  the  knife  should  be  held  somewhat  more  firmly  in  the  hand 
than  in  the  ordinary  condition  of  the  tissue.  There  is,  of  course,  no 
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hemorrhage  from  the  frozen  parts.  For  slight  operations  it  is  not  neces- 
sary to  produce  the  full  freezing  effect. 

As  the  congelation  does  not  penetrate  more  deeply  than  the  skin  and 
the  adipose  tissue  immediately  subjacent,  the  measure  is  not  calculated 
to  obviate  the  suffering  from  extensive  operations ;  except  in  so  far  as  it 
renders  perfectly  painless  the  first  incision  through  the  skin,  which  is 
usually  the  most  painful  part  of  the  cutting.  It  is  more  especially  the 
smaller  operations  to  which  this  anaesthetic  measure  is  appropriate ;  but, 
as  these  are  much  more  numerous  than  those  of  greater  importance,  its 
beneficial  influence  will  be  widely  felt,  if  all  that  it  promises  should  be 
fulfilled.  It  is  perfectly  safe,  and  thus  has  an  incalculable  advantage 
over  chloroform,  which  has  frequently  caused  death,  when  employed  in 
cases  to  which  the  present  measure  is  adapted. 

The  operations  to  which,  according  to  Dr.  Arnott  and  others  who 
have  tried  the  plan,  it  is  peculiarly  appropriate,  are  those  for  cutaneous 
or  small  subcutaneous  tumours,  the  opening  of  abscesses,  paronychia, 
carbuncle,  the  forming  of  setons  and  issues,  scarification,  paracentesis, 
the  cutting  down  upon  arteries,  the  tying  or  cutting  of  varicose  veins, 
phymosis,  strangulated  hernia,  the  evulsion  of  nails,  and  the  various 
ophthalmic,  dental,  plastic,  and  orthopsedic  operations. 

The  advantages  of  the  measure  are  its  safety,  the  absence  of  hemor- 
rhage, the  want  of  subsequent  inflammation  or  suppuration,  the  healing 
by  the  first  intention,  and  the  non-occurrence  of  inflammation  in  the 
neighbouring  parts.* 

Among  the  surgeons  who  have  put  in  practice  the  process  of  Dr.  Ar- 
nott, and  have  spoken  of  it  favourably,  are  Yelpeau  of  Paris,  Coste  of 
Marseilles,  who  has  met  with  results  in  the  highest  degree  favourable 
(Med.  Times  and  (raz.,Nov.  1855,  p.  518),  Paget  of  London,  and  Dr. 
J.  Mason  Warren  of  the  United  States  (Bost.  Med.  and  Surg.  Journ., 
lii.  35). 

After  the  publication  of  the  first  edition  of  this  work,  which  contained 
the  above  statements,  additional  evidence  was  offered,  from  various  quart- 
ers, of  the  efficiency  and  safety  of  this  mode  of  producing  anaesthesia 
for  the  more  superficial  surgical  operations.  It  appears,  however,  that 
healing  by  the  first  intention  is  sometimes  retarded,  and  blistering-  and 
even  sloughing  have  taken  place ;  but  these  results  are  ascribed  to  a  too 
long  and  unnecessary  continuance  of  the  freezing  application. 

Still  more  recently,  another  and  more  convenient,  as  well  as  more 
effectual,  method  of  obtaining  the  anesthetic  influence  of  extreme  cold 
has  been  brought  to  the  notice  of  the  profession  by  Dr.  B.  W.  Richardson, 

*  The  preceding  observations  have  been  gathered  from  various  communications, 
most  of  which  are  contained  in  the  Lond.  Med.  Times  and  Gaz.  (March,  1854,  p.  285; 
JSov.  1854,  p.  488;  a;.d  Nov.  1855,  p.  518),  and  the  Ed.  Month.  Journ.  of  Med.  Sci. 
(July,  1854,  p.  32). 
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of  London,  whose  first  communication  on  the  subject  is  contained  in  the 
Medical  Times  and  Gazette  for  February,  1866  (page  115).  His  object 
was  to  unite  with  the  means  of  reducing  the  temperature  the  anaesthetic 
action  of  a  narcotic ;  and  this  was  accomplished  by  employing  ether  as  the 
frigorific  agent.  The  recent  discovery  of  the  method  of  reducing  liquids 
to  the  form  of  spray,  suggested  the  idea  that  the  volatilization  of  ether 
might  be  greatly  increased,  and  the  consequent  frigorific  effect  equally 
augmented,  by  its  application  to  the  surface  in  this  form,  while  its  well- 
known  anaesthetic  effect  might  be  added  to  that  of  the  cold.  After  many 
trials,  Dr.  Richardson  succeeded,  by  means  of  an  instrument  invented  for 
the  purpose,  in  accomplishing  all  that  he  aimed  at ;  and  the  new  anaes- 
thetic method  has  now  been  submitted  to  so  many  practical  tests,  and  so 
successfully,  as  to  leave  no  doubt  of  its  superiority  over  all  other  known 
means  of  producing  local  anaesthesia  for  surgical  purposes.*  It  con- 

*  The  instrument  of  Dr.  Richardson  is  on  the  principle  of  Siegle's  spray-pro- 
ducer, but  differs  in  this  respect,  that,  while  in  the  latter  the  current  of  liquid  to  be 
atomized  is  drawn  by  means  of  a  vacuum  into  that  of  the  air,  in  Richardson's  the 
ether  and  air  are  driven  on  together  by  a  pressure  acting  on  both,  and  thus  the 
force  of  the  current  and  the  quantity  of  liquid  atomized  are  greatly  increased.  The 
apparatus  consists  of  a  wide-mouthed  graduated  bottle  for  holding  the  ether,  of 
various  lubes,  and  of  an  elastic  bellows  to  supply  the  power.  The  mouth  of  the 
bottle  is  closed  with  a  cork,  through  which  passes  a  double  tube,  one  enclosed 
within  the  other.  The  inner  and  smaller  tube  extends  to  the  bottom  of  the  bottle, 
and  at  top  ends  in  a  point  somewhat  below  the  upper  extremity  of  the  outer, 
which  covers  it  entirely  above  the  cork.  The  outer  tube  ends,  below,  at  the  lower 
end  of  the  cork,  where  it  communicates  with  the  bottle,  and  extends  upward  some 
inches,  being  somewhat  curved  near  the  top,  and  ending  in  a  small  orifice.  A 
little  above  the  cork  the  outer  tube  is  perforated  so  as  to  admit  a  small  lateral  tube, 
with  which  the  bellows  is  connected.  This  consists  of  a  tube  with  two  gum  elastic 
expansions,  one  at  the  end,  provided  with  valves  to  admit  the  entrance  and  prevent 
the  exit  of  air,  the  other  in  the  middle  to  sustain  the  current  of  air  sent  forward 
by  contracting  the  terminal  one  with  the  hand.  By  the  working  of  this  bellows 
a  current  of  air  is  impelled  into  the  outer  tube,  and,  while  it  enters  the  bottle 
and  acts  on  the  surface  of  the  ether  contained  in  it,  escapes  through  the  upper  ori- 
fice of  the  tube,  where  it  meets  and  atomizes  the  slender  column  of  ether,  driven 
upward  through  the  inner  tube  by  the  pressure  on  the  surface  of  the  liquid.  The 
instrument  admits  of  various  modifications.  Thus,  the  bellows  may  be  so  arranged 
as  to  be  worked  by  the  foot  instead  of  the  hand ;  and  the  double  tube  may  be  re- 
placed by  two  separate  tubes  meeting  at  their  upper  orifices.  The  jets  also  may 
be  multiplied,  and  this  may  be  accomplished  by  having  a  large  central  tube,  with 
a  number  of  terminal  jets ;  or  the  number  of  tubes  may  be  multiplied.  In  these 
cases,  the  capacity  of  the  bottle  should  not  be  less  than  six  fluidounces.  To  the 
lower  end  of  the  ether  tube,  jet  tubes  may  be  fitted  of  different  sizes  so  as  to  regu- 
late the  dimensions  of  the  column  of  ether  sent  up.  Besides,  tubes  may  be  attached 
to  the  instrument  by  which  the  spray  may  be  conveyed  into  interior  cavities,  as  the 
vagina  and  rectum ;  and  the  inner  end  of  the  tube  may  be  provided  with  a  bulbous 
extremity,  so  as  to  cause  the  spray  to  be  diffused.  (Med.  T.  and  Gaz.,  Feb.  1866, 
p.  115.) — Note  to  the  third  edition. 
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sists  simply  in  directing  upon  the  part  to  be  acted  on  a  sufficiently  copi- 
ous and  powerful  jet  of  ether  spray  mixed  with  atmospheric  air.  For 
full  effect  it  is  necessary  that  the  ether  should  be  very  pure.  The  com- 
mon ether  of  the  shops,  containing  more  or  less  alcohol,  though  it  may 
produce  superficial  anaesthesia,  sufficient  for  the  slightest  surgical  opera- 
tions, as  a  small  puncture,  is  inadequate  to  the  deeper  effect  which  is 
required  for  most  practical  purposes.  It  should  have  a  sp.  gr.  not  ex- 
ceeding 0.723,  and  it  should  boil  at  a  temperature  beneath  that  of  the 
human  body.  As  prepared  for  Dr.  Richardson,  one  parcel  had  the  sp.  gr. 
0.720,  and  boiled  at  92°  R* 

By  means  of  this  apparatus,  with  pure  ether,  a  reduction  of  tempera- 
ture to  — 6°  Fahr.  may  be  obtained  at  pleasure.  The  skin  becomes  whit- 
ened and  quite  insensible  in  a  minute  or  less.  When  the  skin  is  divided, 
and  the  ether  spray  has  access  to  the  cut  surface,  its  own  anaesthetic  in- 
fluence is  added  to  that  of  the  cold.  If  pure  ether  is  employed,  no  un- 
pleasant sensation  is  produced,  even  in  deep  wounds ;  and,  if  the  eye  be 
first  chilled  with  the  lids  closed,  the  jet  may  be  directed  upon  the  con- 
junctiva without  any  disagreeable  effect.  The  reaction  from  the  anaes- 
thesia thus  produced  is  in  no  degree  painful.  During  the  continuance  of 
the  insensibility,  venous  and  capillary  hemorrhage  is  almost  entirely  sup- 
pressed, and  even  small  arteries  are  controlled.  If  the  ether  contain 
alcohol,  or  methylated  spirit,  or  chloroform,  more  or  less  irritation  will  be 
produced.  A  degree  of  anaesthesia  sufficient  for  all  small  surgical  opera- 
tions can  thus  be  obtained,  as  proved  by  multiplied  experience ;  and 
even  extensive  and  capital  operations  have  been  performed,  through  the 
aid  of  this  measure,  with  little  or  no  suffering  to  the  patient.  In  such 
cases,  the  knife  is  followed  by  the  spray  so  as  to  benumb  the  deeper 
parts  before  the  incision  is  made  in  them.  An  ovarian  tumour  has 
been  successfully  extracted,  and  the  cesarian  section  twice  performed 
with  favourable  results,  with  little  or  no  pain.  But  the  advantage  of 

*  Dr.  Richardson  gives  the  following  tests  of  the  sufficient,  purity  of  the  ether. 
1.  A  little  of  it  poured  into  the  palm  of  the  hand,  previously  heated  as  much  as 
possible  by  the  breath,  should  boil  briskly.  2.  If  one  or  two  fluidrachms  of  it  be 
taken  from  the  hand  by  the  tongue,  it  should  instantly  pass  off,  without  any  smart- 
ing or  burning,  or  other  sensation  than  a  slight  coolness.  3.  If  a  little  piece  of 
clean  white  blotting  paper,  moistened  with  it,  be  placed  on  a  warm  hand,  the 
paper  becomes  dry  in  a  minute,  and  remains  without  odour  or  moisture.  4.  The 
spray,  made  to  play  on  the  bulb  of  a  thermometer,  should  cause  the  mercury  quickly 
to  fall  to  6°  below  zero  ;  and  the  bulb  should  be  covered  with  snow  from  the  con- 
densed atmospheric  moisture.  5.  The  spray  directed  upon  the  back  of  the  hand, 
from  the  distance  of  from  half  an  inch  to  an  inch  and  a  half,  should,  in  a  time 
varying  from  thirty  seconds  to  two  minutes,  cause  a  slight  hoar  frost  on  the  skin, 
followed  by  diffused  whitening ;  and  the  skin  should  now  be  quite  insensible.  6. 
Litmus  paper  should  not  be  affected  by  the  ether.  (Med.  T.  and  Gaz.,  Feb.  1866, 
p.  169.)—  Note  to  the  third  edition. 
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the  measure  is  not  confined  to  surgical  operations.  Neuralgic  pains  are 
almost  instantly  relieved ;  and  all  the  therapeutical  applications  already 
mentioned  of  anaesthesia  from  frigorific  mixtures,  may  be  made  also  of 
this.  One  great  advantage  which  it  possesses  over  the  freezing  from 
mixed  ice  and  salt  is  that  the  tissues  are  less  hardened,  and  the  most 
delicate  dissection  may  be  made  without  difficulty. 

When  only  a  very  superficial  insensibility  is  required,  Dr.  Richardson 
has  found  that  commercial  ether  will  often  answer;  and  he  is  in  the  habit 
of  employing,  under  such  circumstances,  ether  mixed  with  alcohol  or 
chloroform,  the  latter  preferably.  He  uses  two  of  these  mixtures,  the  one 
consisting  of  six  parts  of  ether  and  two  of  chloroform,  the  other,  of  seven 
parts  of  the  former  to  one  part  of  the  latter.  To  produce  insensibility 
with  pure  ether  requires  only  from  fifteen  to  fifty  seconds ;  but  with 
these  mixtures  not  less  than  four  or  five  minutes.  With  the  former 
there  is  no  disagreeable  sensation  till  the  part  becomes  white,  when  a 
sharp,  pricking,  burning  sensation  is  experienced  ;  with  the  mixtures 
there  is  a  feeling  of  numbness  and  aching,  of  much  longer  continuance, 
and  patients  generally  prefer  the  former.  The  mixture  is  preferable  for 
superficial  operations,  as  the  skin  is  softer.  For  the  deeper  operations 
complete  anaesthesia  from  pure  ether  is  necessary;  and  among  these  is 
included  the  extraction  of  teeth.  The  slighter  influence  is  to  be  pre- 
ferred in  the  old  and  weak,  as  they  are  more  easily  affected.  If  desirable, 
the  slighter  effects  may  be  obtained  by  increasing  the  length  of  the  jet 
of  spray,  from  one  inch  to  three  inches.  (Med.  T.  and  Gaz.,  March,  1866, 
p.  277.) 

The  ether  spray  may  be  rendered  styptic  by  dissolving  in  the  ether 
some  astringent  or  haemostatic  substance,  as  tannic  acid.  Dr.  Richard- 
son has  prepared  a  liquid  of  this  kind,  consisting  of  ether  saturated  with 
tannic  acid,  with  the  addition  of  xyloidin  a  little  short  of  saturation.  He 
has  found  this  mixture  to  coagulate  not  only  blood  in  its  ordinary  state, 
but  also  defibrinated  blood,  which  had  been  kept  so  long  as  to  have  begun 
to  undergo  decomposition.  He  believes  that,  applied  in  the  form  of  spray, 
this  mixture  would  arrest  any  hemorrhage  from  accessible  parts,  acting 
partly  by  cold,  partly  by  its  chemical  influence  on  fibrin  and  albumen, 
and  lastly  by  the  extreme  minuteness  with  which  it  is  distributed  to  the 
bleeding  surface.  (Ibid.,  April,  1866,  p.  489.) 

The  method  of  Dr.  Richardson  has  been  employed  to  a  considerable 
extent  in  this  country;  and  Prof.  H.  J.  Bigelow,  of  Boston,  has  found 
that  one  of  the  products  of  the  distillation  of  petroleum,  for  which  he 
proposes  the  name  of  rhigolene  (from  'py's,  extreme  cold),  is  capable  of 
producing  a  considerably  greater  degree  of  cold  than  even  the  purest 
ether.  It  does  not  appear  to  be  a  definite  compound,  but  probably  con- 
sists of  several  volatile  constituents,  and  is  prepared  by  distilling  petro- 
leum at  a  low  temperature.  It  is  the  lightest  of  known  liquids,  having 
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the  sp.  gr.  0.625  ;  and  it  boils  at  70°  Fahr.  Dr.  Bigelow  states  that  a 
temperature  of  — 19°  can  be  readily  obtained  from  it,  by  means  of  the 
common  atomizer ;  the  double  tube  of  Richardson's  apparatus  not  being 
necessary.  He  considers  it  a  more  certain  anaesthetic  than  ether,  to 
which  it  is  preferable  also  by  its  comparative  want  of  odour.  (Bost.  Med. 
and  Surg.  Journ.,  April  19,  1866,  p.  238.)  Dr.  Calvin  Page,  of  Boston, 
has  also  experimented  with  rhigolene ;  and  finds  it,  under  the  same  cir- 
cumstances under  which  ether  produces  a  cold  of  negative  4°,  to  reduce 
the  thermometer  to  19°  below  zero.  An  objection  to  it,  however,  is  its 
extreme  volatility,  which  requires  that  it  should  be  kept  cold,  and  renders 
its  carriage  from  place  to  place,  and  particularly  from  a  cool  to  a  warm 
apartment,  somewhat  inconvenient.  (Ibid.,  May  24,  1866,  p.  329.) 

f.  As  a  Prophylactic  Agent. 

Cold  may  with  great  advantage  be  employed  as  a  preventive  of  those 
affections  which  it  is  apt  to  produce.  It  is  probably  the  most  frequent 
cause  of  inflammations ;  but,  as  the  system  may  be  gradually  accus- 
tomed to  almost  any  disturbing  agent  not  directly  affecting  its  organiza- 
tion, the  morbid  influence  of  cold  may  be  in  great  measure  obviated  by 
putting  this  principle  in  practice.  The  face  and  hands  have  been  so 
accustomed  to  cold,  that  the  system  is  rarely  affected  through  them  by 
that  morbid  agent.  Allow  other  parts  of  the  body  to  come  into  a  simi- 
lar relation  to  cold,  and  the  same  result  will  take  place  for  all.  The 
naked  Indian,  when  asked  why  he  did  not  suffer  from  cold,  very  per- 
tinently answered  that  he  was  all  face.  Without  departing  from  the 
usages  of  civilized  life,  we  may  in  considerable  degree  acquire  the  same 
immunity.  This  is  accomplished  by  the  daily  use  of  the  cold  bath,  or 
the  cold  shower-bath;  and  even  the  simple  introduction  of  the  feet  into 
very  cold  water,  or  washing  the  back  of  the  neck  and  upper  part  of  the 
chest,  every  morning,  will  have  very  considerable  prophylactic  efficacy. 
But  persons  accustomed  to  take  cold  easily ;  liable,  for  example,  to  fre- 
quent attacks  of  angina,  bronchitis,  or  rheumatism ;  should  not,  especially 
if  of  feeble  constitution,  too  hastily  adopt  the  measure  during  cold 
weather.  The  best  plan  is  to  begin  with  general  or  local  bathing  in 
the  summer,  using  water  of  the  ordinary  temperature,  and  to  continue 
regularly  the  same  practice  with  the  advancing  season,  so  that  by  the 
middle  of  winter,  the  system  will  have  gradually  become  accustomed  to 
a  cold,  equal,  or  nearly  so,  to  the  average  temperature  of  the  air.  One 
rule,  which  must  always  be  observed,  is  never  to  use  the  water  so  cold, 
or  to  continue  the  use  of  it  at  any  one  time  so  long,  that  efficient  reac- 
tion shall  not  take  place  immediately  after  the  application  has  ceased ; 
and  the  reaction  should  be  assisted  by  friction  with  a  towel,  which  serves 
at  the  same  time  for  drying  the  surface,  stimulating  the  skin,  and  ex- 
citing the  heart  through  the  muscular  exercise. 
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II.  WATER  AS  A  SEDATIVE  AGENT. 

A  certain  proportion  of  water  is  essential  to  health  and  life.  It  is 
necessary,  mechanically,  in  order  to  give  a  due  mobility  both  to  the 
liquids  and  solids,  enabling  the  former  to  move  from  point  to  point  as 
may  be  required  by  the  wants  of  the  system,  and  the  latter  to  act  mole- 
cularly,  or  in  mass,  in  the  performance  of  their  several  functions.  It  is 
also  necessary,  dynamically,  in  order  that  a  proper  balance  may  be  main- 
tained between  the  excitant  agencies  and  the  susceptibilities  of  the  sys- 
tem ;  in  other  words,  that  the  fluids,  which  serve  to  keep  the  various 
functions  in  their  healthful  state  of  action,  should  be  neither  excessively 
nor  deficiently  excitant.  It  is  obvious  that  an  excess  of  water  must,  in 
both  these  relations,  have  a  sedative  effect.  In  the  first  place,  if  in  quan- 
tity more  than  sufficient  to  enable  the  constituent  molecules  of  the  tis- 
sues and  the  blood  to  move  duly  in  the  exercise  of  their  offices,  it  must 
have  the  effect  of  separating  them  beyond  the  sphere  best  adapted  for 
their  mutual  reaction,  to  lessen,  consequently,  the  vital  cohesion  between 
them,  and  thus  to  occasion  at  once  relaxation  of  the  tissues  themselves, 
and  a  failure  in  their  functions.  In  the  second  place,  a  similar  excess, 
by  diluting  the  fluids  of  the  body,  disturbs  the  balance  above  referred  to 
between  the  excitant  agencies  and  the  vital  susceptibilities,  diminishing 
the  force  of  the  former,  and  consequently  the  functions  which  depend 
upon  a  due  excitation  of  the  latter.  It  follows  that  a  universal  reduction 
of  the  vital  actions  must  ensue  from  an  excess  of  water  in  the  system ; 
and  a  similar  reduction  in  those  of  any  one  part  to  which  this  excess 
may  be  confined.  But  it  is  not  a  diminutioa  of  function  only  that  takes 
place.  There  is  for  the  time  being  a  positive  reduction  also  of  power. 
The  tissues,  of  which  the  molecules  or  ultimate  organic  constituents  are 
too  far  separated  to  be  capable  of  due  mutual  reaction,  have  no  longer 
the  healthy  capacity  of  receiving  impressions,  or  of  performing  function. 
Their  excitability  and  strength,  as  well  as  their  action,  are  depressed. 
Hence  one  great  difference  between  the  sedative  properties  of  cold  and 
those  of  water.  The  former  depresses  action,  but  leaves  the  power  un- 
impaired, while  the  excitability  is  increased  by  rest.  It  is,  therefore, 
followed  by  reaction,  and  thus  proves  secondarily  stimulant.  The  latter 
is  purely  sedative,  and  is  followed  by  no  reaction.  The  difference  is 
•highly  important  in  a  practical  point  of  view ;  as  it  renders  water  often 
.applicable  as  a  sedative,  when  we  might  be  deterred  from  employing 
cold  by  apprehension  of  the  reaction  which  must  ensue. 

But  there  is  one  aspect  in  which  an  excess  of  water  may  seem  to  be 
stimulant.  In  order  that  it  may  be  eliminated,  the  urine,  perspiration, 
and  pulmonary  exhalation  are  increased ;  and  the  functions  by  which 
these  effects  take  place  may  be  supposed  to  be  stimulated  by  the  liquid. 
The  exception,  however,  is  merely  apparent.  It  is  not  the  character- 
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istic  ingredients  of  the  urine  or  perspiration,  nor  the  proper  secretion  of 
the  bronchial  mucous  membrane  that  are  thus  increased ;  it  is  merely 
the  proportion  of  water.  The  proper  secretory  function  is  not  augmented, 
but  simply  the  mechanical  elimination  of  water  consequent  on  the  dis- 
tension of  the  vessels.  It  is  highly  probable  that  the  true  secretory 
function,  the  result  of  the  cell  action,  is  diminished  with  all  the  other 
functions.  This  effect  of  water  in  apparently  promoting  the  secretions 
will  be  noticed  more  particularly  under  the  diuretics  and  diaphoretics ; 
at  present  we  are  concerned  only  with  its  obvious  sedative  effects. 

1.  Effects  on  the  System. 

It  results,  from  what  has  been  said  above,  that  water  is  sedative  partly 
by  diluting  the  blood  and  other  fluids  of  the  body,  and  thus  rendering 
them  less  capable  of  exciting  the  various  functions,  and  partly  by  enter- 
ing into  the  solid  tissues,  separating  their  ultimate  organic  constituents, 
and  thereby  diminishing  their  vital  cohesion,  and  their  power  to  act.  It 
has  these  effects,  whether  swallowed,  injected  into  the  rectum,  or  applied 
to  the  surface  of  the  body.  I  am  disposed  to  think  that  it  owes  part  of  its 
sedative  effect,  when  locally  applied,  to  absorption  into  the  blood-vessels 
and  depreciation  of  the  quality  of  the  blood,  not  by  dilution  only,  but  by 
causing  a  swelling  and  rupture  of  the  red  corpuscles ;  an  effect  well 
known  to  result  from  the  admixture  of  the  red  corpuscles  with  water  out 
of  the  body.  It  has  been  denied  that  water  is  absorbed  from  baths ; 
but  the  fact  that  it  is  so  appears  to  be  incontrovertibly  established  by 
the  experiments  of  Dr.  Willemiu.* 

In  estimating  the  effects  of  water,  it  is  necessary  to  take  into  con- 


*  The  following  conclusions,  in  relation  to  the  influence  of  the  bath,  were  drawn 
by  Dr.  Willemin,  Inspector  of  the  Waters  of  Vichy,  in  France,  from  elaborate 
researches  into  the  subject.  1.  Water  is  undoubtedly  absorbed.  2.  The  weight  of 
the  body,  however,  is  not  materially  altered;  but  this  is  rather  a  proof  of  absorp- 
tion than  otherwise;  because,  in  the  same  length  of  time,  the  body  in  air  loses 
considerably  in  weight.  3.  The  cutaneous  exhalation  continues  while  the  body  is 
in  the  water,  as  proved  by  chemical  examination.  4.  The  proportion  of  absorption 
does  not  depend  on  the  density  of  the  water,  nor  on  its  mineral  impregnation,  but 
apparently  on  the  physiological  condition.  5.  Iodide  of  potassium  is  absorbed,  as 
proved  by  its  existence  in  the  urine;  but  a  certain  quantity  of  the  salt  in  the  bath 
is  necessary  to  this  result.  When  the  bath  contains  100  grammes  (1543  grains), 
the  iodide  will  be  detected  in  the  urine;  when  only  30  grammes  (473  grains),  it 
will  not.  6.  The  urine,  normally  acid,  generally  becomes  alkaline  under  the  influ- 
ence of  a  simple  bath.  After  an  alkaline  bath,  the  urine  is  more  commonly  acid. 
7.  The  density  of  the  urine  is  almost  always  diminished,  whether  the  bath  is  simple, 
or  impregnated  with  mineral  substances.  (Archives  Generates,  Mai,  1864,  p.  543.) — 
Note  to  the  third  edition. 


22  GENERAL    SEDATIVES.  [PART  IT. 

sideration  its  relations  with  caloric.  When  applied  to  the  body  so  as  to 
cause  the  sensation  either  of  heat  or  cold,  it  is  not  the  water  only  that 
acts,  but  the  temperature,  and  the  latter  mainly.  Hence,  hot  water  is 
stimulating,  and  cold  water  directly  depressing,  but  indirectly  stimulant 
through  reaction.  The  peculiar  influence  of  the  fluid  is  apparently  lost  in 
that  of  the  heat  or  cold.  To  obtain  the  unmodified  effects  of  water  alone, 
we  must  employ  it  at  the  temperature  of  the  surface  to  which  it  is  to  be 
applied.  It  must  feel  neither  hot  nor  cold,  but  simply  lukewarm  when 
used  externally,  and  in  a  slight  degree  warmer  when  taken  into  the 
stomach,  so  that  it  may  have  the  same  temperature  as  that  organ.  This 
is  a  practical  rule  of  the  utmost  importance  in  the  use  of  water  as  a  seda- 
tive. By  erring  on  either  side,  we  fail  to  procure  the  intended  effect ; 
stimulating  directly  or  indirectly,  instead  of  depressing  without  tendency 
to  reaction,  which  is  the  characteristic  operation  of  water  itself.  It  is, 
therefore,  of  warm  or  lukewarm  water — that  is,  of  water  alone,  unmodi- 
fied by  temperature — of  which  we  are  now  to  treat. 

If  warm  water  is  taken  into  the  stomach  considerably  beyond  the 
wants  of  the  system,  so  long  as  it  remains  in  that  viscus  it  dilutes  its 
contents,  lessens  their  excitant  influence  on  the  secretory  function,  and 
causes  a  diminished  production  of  gastric  juice,  and  consequent  defect  of 
digestion.  Penetrating  the  gastric  tissues,  it  relaxes  both  the  mucous 
and  muscular  coats,  and  thus  also  impairs  the  function,  while  it  directly 
weakens  the  organ.  The  nervous  structure  is  involved  in  the  same  de- 
pressing influence,  which  makes  itself  felt,  through  the  extensive  sympa- 
thies of  the  stomach,  in  nausea,  feebleness  of  the  pulse,  paleness  and 
relaxation  of  the  surface  of  the  body,  general  languor,  faintness,  and  mus- 
cular prostration.  These  effects  are  sustained  by  the  rapid  absorption  of 
the  water  into  the  veins,  and  the  consequent  dilution  of  the  blood,  which 
is  thus  rendered  less  excitant,  and  less  able  to  support  the  various  sys- 
temic actions  at  their  healthful  standard.  Few  agents  are  more  de- 
pressing to  the  whole  system  than  warm  water  taken  freely  into  the 
stomach.  At  length,  however,  if  continued,  it  is  apt  to  provoke  vomit- 
ing, partly  by  its  nauseating  effect,  and  partly  by  the  distension  of  the 
organ ;  after  which  there  is  usually  a  disposition  to  repose,  if  not  sleep. 
The  water  which  has  entered  the  blood  is  eliminated  from  the  system 
either  by  perspiration  or  urine  ;  the  one  or  the  other  of  these  excretions 
being  promoted,  according  as  the  surface  of  the  body  is  kept  warm  or 
cool.  The  excess  of  water  having  been  thus  thrown  off,  the  system 
gradually  rises  to  its  normal  condition,  without  any  tendency  to  exceed 
that  point. 

The  external  application  of  warm  water  is  productive  of  the  same 
effects,  qualified  by  the  extent  of  surface  affected.  I  shall  treat  first  of 
its  application,  in  the  form  of  bath,  to  the  body  generally,  and  afterwards 
of  its  more  restricted  use. 
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Warm  Bath.  The  term  warm  bath  is  usually  employed  when  the 
temperature  is  high  enough  to  produce  a  decided  sensation  of  heat,  that 
of  tepid  bath  when  it  is  somewhat  lower,  so  as  scarcely  to  occasion  any 
sensation  whether  of  heat  or  cold.  For  our  present  purpose,  it  is  not 
worth  while  to  make  the  distinction.  The  warm  bath,  as  the  term  is 
here  understood,  implies  any  temperature  which,  at  the  moment  of  im- 
mersion, occasions  neither  a  feeling  of  coolness,  nor  a  disagreeable  feel- 
ing of  heat.  As  expressed  by  degrees,  this  temperature  varies  consider- 
ably, according  to  that  of  the  surface  of  the  body  at  the  time.  What 
would  be  cool  to  a  patient  in  a  fever,  would  be  hot  to  another  in  a  chill. 
In  general  terms,  it  may  be  said  that  the  heat  of  the  warm  bath,  as  here 
meant,  may  vary  from  85°  to  100°  F.;  the  mean  perhaps  being  in  health 
between  90°  and  95°.  Generally  speaking,  a  moderate  sensation  of  heat 
at  the  first  entrance  is  not  amiss ;  for  the  stimulant  effect  is  slight,  and 
passes  off  in  a  short  time,  so  that  the  influence  very  soon  becomes  purely 
sedative  ;  while,  for  the  purposes  for  which  the  bath  is  usually  employed, 
it  is  desirable  to  avoid  the  least  sensation  of  chilliness.  Immediately 
after  immersion,  there  may  be  a  slight  excitation  of  the  pulse  and  of  the 
surface ;  but  this  is  of  no  account  in  reference  to  the  general  effects. 
These  are  very  soon  of  a  calming  or  soothing  character.  An  agreeable 
feeling  of  languor  is  experienced;  the  pulse  becomes  slower,  softer,  and 
weaker;  the  respiration  is  similarly  diminished;  and  after  a  time  a  dis- 
position to  sleep  is  not  unfrequently  induced.  The  skin  becomes  softer, 
swells,  and  wrinkles  ;  and  the  volume  of  the  body  is  increased.  A  con- 
siderable portion  of  water  is  absorbed,  and  a  disposition  to  micturition 
often  takes  place,  with  the  passage  of  light-coloured  and  transparent 
urine.  The  general  depression  gradually  increases,  till  at  length  uneasy 
sensations  begin  to  be  experienced,  nausea  and  faintness  are  not  unfre- 
quently felt,  and  cramps  in  the  limbs  indicate  that  the  nervous  centres 
are  suffering.  How  long  this  depressing  influence  can  be  supported  it 
is  impossible  to  determine  exactly ;  but  days  have  been  passed  in  the 
water. 

The  length  of  time  for  remaining  in  the  bath  has  no  precise  limit.  It 
may  be  for  fifteen  or  twenty  minutes  only,  or  may  be  protracted  for 
hours.  The  patient  before  entrance  should  try  the  temperature,  so  as  to 
ascertain  that  it  corresponds,  as  nearly  as  may  be,  with  that  of  his  body. 
During  the  immersion,  care  should  be  taken  to  maintain  the  proper  tem- 
perature by  withdrawing,  from  time  to  time,  portions  of  water  from  the 
bath,  and  replacing  it  by  warmer  water.  Upon  being  removed,  the  pa- 
tient should  be  placed  between  blankets,  or  warmed  sheets,  and  wiped 
dry  with  warm  towels ;  and  no  sense  of  chilliness  should  be  permitted 
to  be  felt.  Hence  it  is  important  that  the  air  of  the  chamber  should  be 
warmer  than  is  required  under  ordinary  circumstances ;  not  less,  prob- 
ably, than  from  16°  to  80°  F. 
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Local  baths,  as  the  half-bath,  hip-bath,  and  foot-bath,  have  similar 
effects,  though  proportionally  less  in  degree.  They  of  course  act  most 
powerfully  upon  the  parts  to  which  they  are  applied,  softening,  swelling, 
and  relaxing  the  tissues,  depressing  the  capillary  circulation,  and  lower- 
ing the  nervous  force ;  but  they  in  some  degree  also  influence  the  system, 
partly  perhaps  by  the  absorption  of  water,  though  probably  still  more 
by  interfering  with  the  ordinary  influences  sent  to  the  nervous  centres. 
It  may  be  presumed  that,  in  health,  these  centres  are  kept  in  their  just 
equilibrium  by  an  influence  sent  up  to  them  from  all  parts  of  the  system 
in  reciprocation  of  their  own.  The  loss  or  diminution  of  this  influence, 
from  any  one  portion  of  the  body,  depresses  the  centres  correspondingly ; 
and  more  or  less  of  a  general  sedative  effect  is  thus  produced.  Even  the 
foot-bath,  continued  for  some  time,  sensibly  affects  the  system. 

Cataplasms  and  fomentations  are  other  methods  for  the  local  applica- 
tion of  water,  with  a  view  to  its  sedative  effect.  The  former  is  the  more 
efficient  of  the  two,  because  longer  and  more  continuously  employed. 
For  this  purpose,  cataplasms  should  be  made  with  materials  entirely 
bland,  and  simply  serving  as  a  vehicle  for  the  water,  which  is  the  only 
effective  agent.  For  materials  suitable  to  the  purpose  the  reader  is  re- 
ferred to  the  class  of  emollients.  Through  the  absorption  of  the  water, 
the  skin  is  softened  and  thickened,  the  blood  in  the  part  is  diluted,  the 
activity  of  the  capillary  circulation  diminished,  and  the  nervous  power 
depressed.  Any  one  familiar  with  the  effects  of  poultices,  kept  too  long 
in  contact  with  wounds  and  opened  abscesses,  will  readily  understand 
their  sedative  influence.  In  an  opened  paronychia,  for  example,  under 
constant  poulticing,  the  tissues  swell  and  soften,  the  whole  finger  is  en- 
larged and  acquires  a  mush-like  feel,  a  fungous  mass  forces  itself  out  of 
the  incision,  and  all  disposition  to  heal  ceases.  The  parts  are  depressed 
to  such  a  degree  that  they  have  not  energy  enough  to  take  on  the  repara- 
tive  process.  Substitute  a  stimulant  application  for  the  emollient,  and  a 
rapid  change  for  the  better  is  experienced.  The  same  sedative  influence 
is  exercised  by  cataplasms  applied  on  a  larger  scale.  Nor  are  their  effects 
confined  to  the  seat  of  their  application.  On  the  principle  stated  in  the 
preceding  paragraph,  they  probably  exert  an  effect,  greater  or  less  accord- 
ing to  their  magnitude,  on  the  general  nervous  centres.  They  certainly, 
I  think,  operate  on  certain  interior  organs  in  the  same  manner,  or  rather 
with  the  same  effect,  as  upon  the  seat  of  their  immediate  application.  A 
sympathy  seems  to  connect  the  interior  parts  of  the  body  with  the  portions 
of  surface  respectively  corresponding  to.them;  so  that  an  impression  made 
on  the  latter  is  propagated  to  the  former  without  change  of  character. 
The  sedative  effect,  for  example,  of  water  or  of  cold  to  the  epigastrium, 
is  felt  by  the  stomach  itself  in  a  similar  manner.  Cold  has  the  disad- 
vantage that  it  drives  the  blood  into  the  interior  by  contracting  the 
exterior  vessels,  and  thus  in  some  measure  obviates  the  sympathetic 
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depression  of  the  inner  organs  by  the  congestion  it  occasions.  Water  is 
not  liable  to  this  objection.  Its  effects  are  purely  sedative  both  ex- 
ternally and  internally;  for  the  vessels  upon  which  it  immediately  acts 
are  relaxed,  not  contracted ;  and  the  quantity  of  the  blood  in  the  part, 
though  circulating  less  rapidly,  is  not  diminished.  Hence,  emollient 
cataplasms  are  safer  sedatives,  in  cases  of  over-excitement  of  the  viscera 
of  the  chest  or  abdomen,  than  cold  water,  except  in  the  case  of  hemor- 
rhage, in  which  the  sympathetic  constriction  of  the  cold  is  wanted. 

2.  General  Indications. 

The  indications  which  water  is  capable  of  fulfilling,  either  topically  or 
generally,  externally  or  internally  used,  are  to  relax  and  soften  the  skin 
when  dry  and  constricted;  to  diminish  arterial  excitement,  whether 
general  or  local;  to  dilute  the  blood  and  other  liquids  within/ the  body, 
and  thus  render  them  less  irritating ;  to  allay  thirst,  and  abate  abnormal 
heat  by  obviating  its  causes ;  and  to  calm  nervous  irritation,  as  shown 
in  the  relaxation  of  spasm,  the  relief  of  pain,  the  soothing  of  general  un- 
easiness and  restlessness,  and  the  promotion  of  sleep  by  the  removal  of 
the  causes  of  wakefulness. 

3.  Therapeutic  Application. 

The  remedial  uses  of  water  are  very  numerous ;  and,  within  the  limits 
allowed  by  the  plan  of  this  work,  it  would  be  impossible  to  specify  each 
application,  with  all  the  rules  requisite  for  its  proper  government.  I 
must  content  myself  with  considering  the  subject  rather  in  reference  to 
classes  than  individual  diseases. 

a.  Inflammation  and  Vascular  Irritation. 

1.  External  Inflammation.  In  inflammation  and  vascular  irritation, 
water  is  of  great  use  as  an  adjuvant  of  depletory  measures.  Applied 
locally  in  external  complaints,  it  has  the  direct  effect  of  diminishing 
these  conditions,  and  of  favouring  resolution,  unless  the  affection  be  of  a 
character,  or  in  a  stage,  disposed  to  suppuration ;  in  which  case  it  hastens 
the  latter  process.  It  is  employed  in  all  the  different  modes  of  external 
use  already  described. 

In  erysipelatous  and  erythematous  affections,  it  is  very  advantage- 
ously applied  in  the  form  of  demulcent  liquids,  as  infusion  of  slippery- 
elm  bark  or  flaxseed,  applied  over  the  inflamed  surface  by  compresses  of 
soft  linen.  This  is,  indeed,  I  think,  the  best  method  of  treating  com- 
plaints of  that  kind  locally.  Without  at  once  subverting  the  inflamma- 
tory action,  and  thus  endangering  introversion,  it  alleviates  the  pain, 
moderates  the  excitement,  and  obviates  injurious  results.  The  mucila- 
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ginous  matter  may  co-operate  in  some  measure  by  excluding  the  air,  but 
the  main  effect  is  produced  by  the  water;  and,  as  the  liquid  soon  ac- 
quires the  temperature  of  the  surface,  it  is  not  by  any  modification  of 
heat  or  cold  that  it  acts. 

In  phlegmonous  tumours,  furuncles,  glandular  swellings,  and  in- 
flamed joints,  after  local  depletion,  when  this  has  been  required,  water, 
in  the  form  of  emollient  cataplasms,  is  much  used;  being  especially  ap- 
plicable to  cases,  in  which  either  there  is  no  tendency  to  suppuration,  or 
it  is  desirable  to  promote  this  condition.  When,  on  the  contrary,  a  dis- 
position to  suppurate  may  be  apprehended,  and  it  is  desirable  that  this 
event  may  not  take  place,  poultices  are  contraindicated,  and  the  local 
use  of  cold  is  preferable. 

Phagedenic  ulcers  have  been  treated  very  successfully  by  Mr.  Cock, 
in  Guy's  Hospital,  London,  by  a  constant  irrigation  with  warm  water, 
directed  upon  the  surface  of  the  ulcer,  by  means  of  a  tube,  connected 
with  a  reservoir  above.  The  effect  is  ascribed  to  the  perfect  cleansing 
of  the  sore,  by  which  the  liquids  generated  are  prevented  from  spreading 
the  morbid  action  by  their  poisonous  properties.  But  it  is  not  improbable 
that  the  directly  sedative  influence  of  the  water  may  have  some  part,  at 
least,  in  the  result. 

In  almost  all  cutaneous  eruptions,  water  acts  very  happily  in  dimin- 
ishing without  repelling  the  affection.  It  is  in  the  form  of  warm  bath 
that  the  remedy  is  here  most  efficient ;  though  a  local  bath  might  answer 
where  the  eruption  is  local.  The  bath  should  be  employed  daily,  or  twice 
a  day;  and  the  patient  should  remain  in  it  long.  The  only  cases  to 
which  the  remedy  is  inapplicable  are  those  attended  with  a  very  de- 
pressed condition  of  the  system,  and  depraved  state  of  the  blood,  with 
a  strong  tendency  to  the  suppurative  or  gangrenous  condition. 

In  the  acute  exanthematous  affections  the  bath  is  less  used,  because 
in  these  the  eruption  is  generally  of  secondary  consideration,  and  will  of 
itself  subside  in  a  short  time  with  the  disease ;  but,  whenever  there  may 
be  an  indication  for  diminishing  the  cutaneous  irritation,  and  the  bene- 
fits of  the  bath  may  not  be  overbalanced  by  its  various  inconveniences, 
it  may  be  used  with  safety  and  advantage.  It  is  peculiarly  applicable 
to  the  cases  of  children.  In  the  desquamative  stage  of  these  complaints, 
the  warm  bath  is  often  useful  in  giving  softness  to  the  skin,  and  remov- 
ing secondary  irritations,  not  unfrequently  left  behind  on  the  subsidence 
of  the  original  complaint. 

2.  Internal  Inflammation.  It  is  not  in  external  inflammations  only 
that  the  local  use  of  water  is  advantageous.  In  the  phlegmasise  of  the 
abdominal  and  thoracic  viscera  it  is  often  a  most  useful  agent.  In  those 
of  the  chest,  much  care  is  required  to  avoid  the  partial  exposures  to  cold 
incident  to  the  use  of  the  remedy,  and,  unless  the  patient  can  be  well 
watched,  it  may  perhaps  be  as  well  to  forego  its  advantages ;  but  in  the 
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abdominal  inflammations,  and  those  of  the  pelvic  viscera,  it  is  a  most 
valuable  auxiliary  to  local  depletion,  or  substitute  for  it  when,  on  any 
account,  inappropriate  or  impracticable.  In  these  cases,  the  water  may 
be  used  in  fomentations ;  but  the  safest  and  most  effectual  method  is  by 
large  cataplasms,  covering  the  whole  of  the  exterior  parts  corresponding 
with  the  inflamed  organ.  Gastritis,  enteritis,  dysentery,  peritonitis, 
hepatitis,  splenitis,  nephritis,  and  metritis,  are  affections  calling  for  this 
treatment.  It  is  probably  more  efficacious  when  the  inflammation  affects 
the  membranes  than  the  parenchyma  of  the  organs,  and  is  especially  in- 
dicated in  peritoneal  inflammation.  Large  poultices,  applied  to  the  side 
of  the  neck  and  underneath  the  jaws,  are  useful  in  simple  angina  and 
tonsillitis,  and  may  be  employed  with  special  propriety  in  these  affec- 
tions occurring  in  scarlatina.  Around  the  neck  they  are  also  useful  in 
laryngitis,  after  sufficient  depletion. 

In  all  the  acute  inflammations  water  is  also  indicated  in  the  form  of 
the  warm  bath,  the  sedative  effects  of  which  are  sometimes  most  happy. 
The  only  contraindications  are  the  inconvenience  of  the  remedy  in  adult 
cases,  and  the  danger  of  injurious  exposure  of  the  surface  to  cold  during 
its  relaxed  state.  In  infantile  cases  these  objections  are  much  dimin- 
ished, as  children  can  be  more  readily  guarded  from  exposure  of  the  sur- 
face ;  and  the  warm  bath  is  among  our  most  valuable  remedies  in  the 
infantile  phlegmasiae. 

The  semicupium  or  hip-bath  is  peculiarly  beneficial  in  inflammations 
and  irritations  of  the  urinary  and  genital  organs,  including  strangury, 
ischuria,  amenorrhcea  from  vascular  irritation  of  the  uterus,  and  dys- 
menorrhoea. 

In  certain  cases  of  inflammation  or  irritation,  the  free  internal  use  of 
water  proves  advantageous  upon  the  principle  of  dilution.  This  is  par- 
ticularly true  of  those  cases  in  which  the  local  affection  is  either  produced 
or  aggravated  by  the  acrid  character  of  the  liquid  with  which  it  may  be 
in  contact.  Water  here  acts  not  only  by  its  direct  sedative  influence, 
but  indirectly  by  diluting  and  rendering  less  acrid  the  irritating  material. 
Inflammatory  affections  of  the  urinary  passages  are  those  in  which 
water  acts  most  beneficially  in  this  way.  In  such  cases  it  should  be 
taken  cold  into  the  stomach,  as  it  is  not  only  more  agreeable  than  when 
warm,  but  more  likely  to  pass  off  by  the  kidneys. 

b.  Idiopathic  Fevers. 

The  warm  bath  is  in  general  less  advantageous  in  the  idiopathic 
fevers  than  the  phlegmasiae.  Still,  it  may  be  occasionally  employed 
with  advantage,  especially  in  children,  when  symptoms  of  nervous  irri- 
tation appear,  as  restlessness,  wakefulness,  muscular  twitchings,  and 
convulsions.  In  the  form  of  lotion,  as  by  sponging,  warm  water  is 
frequently  used  in  order  to  relax  the  skin  and  diminish  heat,  under  cir- 
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cumstances  which  forbid  or  render  imprudent  the  external  use  of  cold 
water ;  as  when  the  disease  may  be  complicated  by  visceral  inflamma- 
tion, or  there  may  be  some  chilliness,  or,  in  parts  of  the  surface,  a  dispo- 
sition to  perspiration. 

In  the  form  of  pediluvium,  the  remedy  is  often  useful,  by  calming  rest- 
lessness, promoting  sleep,  and  disposing  to  diaphoresis. 

It  is,  however,  internally  that  water  proves  most  beneficial  in  fevers. 
Here  it  is  used  cold ;  and  the  temperature  has  great  part  in  the  first 
favourable  effects  produced  ;  but  the  liquid  soon  acquires  the  temperature 
of  the  body,  and  is  then  useful  merely  as  water,  by  its  sedative  and  di- 
luting qualities. 

c.  Nervous  Diseases. 

It  is  in  these  complaints  that  water,  in  the  form  of  the  warm  bath, 
shows  its  remedial  powers  most  advantageously.  In  most  spasmodic 
and  convulsive  affections  it  is  used  either  as  the  main  remedy,  or  as  an 
adjuvant.  Its  relaxing  influence  gives  it  peculiar  efficacy  in  these  cases. 
While  therapeutically  not  less  applicable  probably  to  adults  than  to 
children,  it  is  yet  much  more  frequently  employed  in  the  latter,  in  conse- 
quence of  the  greater  facility  of  its  administration.  In  croup  it  is  almost 
universally  employed,  more  especially  in  the  common  or  catarrhal  variety. 
In  all  the  different  forms  of  colic;  in  strangulated  hernia;  in  spasm  of 
the  stomach,  gall-ducts,  ureters,  bladder,  urethra,  and  uterus;  in  cramps 
of  the  external  muscles ;  even  in  tetanus,  it  may  be  resorted  to  Avith  hope 
of  benefit,  and  often  affords  great  relief  if  continued  sufficiently  long.  In 
all  convulsions  of  a  mere  functional  character,  it  is  an  excellent  remedy. 
In  infantile  cases  it  is  often  the  one  first  thought  of,  and  most  efficient. 
Its  calming,  soothing,  and  relaxing  influence  renders  it  highly  beneficial 
in  the  treatment  of  mania,  and  the  multiplied  disorders  of  hysteria.  In 
short,  in  any  case  of  nervous  disorder,  of  whatever  nature  or  origin,  pro- 
vided it  be  dependent  upon  irritation,  and  not  upon  debility  or  depression, 
the  warm  bath  may  be  regarded  as  a  suitable  measure,  when  not  forbid- 
den by  circumstances  concerning  rather^  the  application  of  it,  than  its 
proper  effects. 

One  caution,  however,  must  always  be  observed  in  the  employment  of 
this  remedy,  whether  in  nervous  or  inflammatory  affections.  If  there  is 
any  existing  cerebral  congestion,  or  tendency  towards  it,  too  high  a 
temperature  should  be  carefully  guarded  against,  and  the  water  never 
allowed  to  be  so  hot  as  in  any  degree  to  stimulate  the  circulation,  even 
though  for  a  few  minutes.  It  should,  under  such  circumstances,  never 
feel  more  than  warm  to  the  body  of  the  patient. 
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III.  DEPLETION  AS  A  SEDATIVE  AGENT. 

By  depletion  is  here  meant  a  diminution,  direct  or  indirect,  of  the 
quantity  of  the  blood.  A  direct  diminution  is  effected  by  withdrawing 
a  portion  of  the  circulating  fluid  immediately  from  the  blood-vessels  ;•  an 
indirect,  by  lessening  the  quantity  of  material  which  supplies  its  ordi- 
nary and  necessary  waste.  I  shall  consider  the  subject  in  these  two 
divisions. 

1.  Direct  Depletion  by  Bleeding. 

Direct  depletion  is  accomplished  either  by  the  elimination  of  the  liquid 
parts  of  the  blood  through  the  different  secretory  functions,  or  by  bleed- 
ing. In  relation  to  the  former  measure,  nothing  need  be  said  here ;  as 
the  subject  will  be  fully  considered  under  the  several  classes  of  medi- 
cines, the  special  effect  of  which  is  to  increase  the  secretions,  as  the 
purgatives,  diaphoretics,  etc.  In  this  place  our  observations  will  be 
confined  to  bleeding  as  a  direct  depletory  measure.  This  is  a  sedative 
remedy  of  vast  importance.  That  it  is  sedative,  follows  necessarily  the 
admission  of  the  fact,  that  it  is  the  blood  which,  by  its  excitant  and 
nutrient  qualities,  supports  all  the  functions,  and  without  which  they 
must  all  instantaneously  fail.  It  would  seem,  moreover,  to  follow  no 
less  necessarily  that  it  is  a  universal  sedative.  As  all  the  functions  are 
sustained  by  it,  all  should  be  depressed  by  its  diminution.  This  conclu- 
sion of  the  judgment  is  true,  in  fact,  whenever  a  proper  balance  is  main- 
tained in  the  exercise  of  the  functions;  but  it  will  be  seen,  after  a  brief 
examination  of  the  subject,  that,  under  certain  circumstances,  bleeding 
is  capable  of  acting  indirectly  as  a  powerful  excitant ;  and  this  must  be 
thoroughly  understood  before  the  measure  can  be  employed  with  due 
discrimination  as  a  therapeutic  agent. 

a.  Effects  of  Bleeding  on  the  System. 

The  effects  of  bleeding  are  to  lessen  the  quantity  of  blood  for  a  time, 
and  to  impair  its  quality.  The  first  effect  is  too  obvious  to  require  proof ; 
the  second  is  not  so  obvious,  but  not  less  certain.  After  the  loss  of  blood, 
absorption  of  liquid  takes  place  immediately,  in  order  to  supply  the  de- 
ficiency; so  that  the  blood-vessels  are  soon  as  full  as  they  were  pre- 
viously to'the  bleeding.  Nature  has  provided  this  resource  to  prevent 
emptiness  of  the  circulation,  and  the  want  of  that  equable  pressure  which 
the  blood  everywhere  exerts,  and  without  which  the  systemic  actions 
could  not  be  supported  in  their  integrity.  But  it  is  not  fully  elaborated 
blood  that  thus  supplies  the  loss.  The  vessels  take  up  such  liquids  as 
they  can  find.  Water  is  absorbed  from  the  alimentary  canal,  and  prob- 
ably from  the.  air ;  and  the  various  saline  and  albuminous  fluids  existing 
in  the  system  are  eagerly  appropriated.  The  water,  salts,  and  albumen 
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lost  are,  therefore,  soon  replaced ;  and  the  requisite  proportion  of  fibrin 
is  quickly  elaborated;  but  the  red  corpuscles,  which  require  a  longer 
time,  and  a  more  complex  process  for  their  development,  remain  much 
longer  deficient.  When  the  loss  of  blood  has  been  great,  whether  from 
one  copious  bleeding,  or  several  successive  bleedings,  this  deficiency  is 
verv  obvious  in  the  paleness  of  the  patient,  and  the  translucency  of  his 
tissues ;  and  the  anemic  condition  continues  often  for  a  considerable  time. 
Therefore,  though  the  immediate  effect  of  bleeding  is  to  diminish  the 
mass  of  the  blood,  the  loss  in  this  respect  is  soon  repaired ;  and  the  per- 
manent effect  is  a  depreciation  of  the  quality  of  that  fluid,  which  is  ren- 
dered more  watery,  and  less  able  to  supply  influence  and  nutriment  to 
the  systemic  functions. 

The  immediate  phenomena  attendant  on  the  loss  of  blood  are  a  dimi- 
nution in  the  fulness  and  force  of  the  pulse,  paleness  of  the  surface,  and 
reduction  of  the  temperature  of  the  body.  As  the  loss  proceeds,  the 
pulse  becomes  more  and  more  feeble,  till  it  can  scarcely  be  felt ;  the  res- 
piratory movements  diminish  proportionably  ;  the  lips,  face,  and  general 
surface  become  increasingly  pale,  and  the  skin  cool ;  feelings  of  languor, 
nausea,  muscular  weakness,  giddiness,  mental  confusion,  and  faintness 
come  on  ;  and  at  last  complete  syncope  takes  place,  with  a  temporary 
suspension  of  all  the  obvious  vital  processes,  from  which  the  patient 
gradually  recovers,  if  the  blood  ceases  to  flow. 

Syncope.  The  amount  of  loss  necessary  to  produce  syncope  varies  ex- 
ceedingly in  different  persons  in  health,  and  in  the  same  persons  in  dis- 
ease, according  to  the  character  of  the  affection,  and  the  special  tissue 
affected.  Thus,  it  is  usually  much  greater  in  those  of  sanguine  temper- 
ament, and  the  plethoric,  than  in  the  nervous  and  feeble ;  and  in  diseases 
attended  with  pressure  on  the  brain,  acute  inflammation,  or  a  sthenic 
condition  of  fever,  than  in  asthenic  affections  with  arisemia,  or  a  depraved 
condition  of  the  blood,  as  in  typhoid  fevers.  In  the  former  set  of  dis- 
eases more  is  required,  as  a  general  rule,  than  in  health,  in  the  latter  less. 
The  loss  of  blood  is  usually  better  borne  in  the  inflammations  of  the 
serous  and  fibrous  membranes,  than  in  those  of  the  mucous  membranes 
and  the  skin.  Its  degree  of  effect  is  often  influenced  by  idiosyncrasy. 
Stout  and  apparently  vigorous  individuals,  in  consequence  of  peculiarity 
of  constitution,  sometimes  faint  under  a  small  bleeding;  while  others, 
seemingly  feeble,  bear  a  great  loss  without  the  same  result.  Imagina- 
tion is  not  without  influence.  I  knew  a  gentleman  of  stout  habit  of 
body,  whom  the  sight  of  his  own  blood  caused  to  become  extremely 
faint. 

The  posture  of  the  body  has  great  effect ;  that  position  most  resisting 
syncope  which  occasions  the  greatest  pressure  on  the  brain.  Hence, 
much  more  blood  can  be  taken  from  a  person  lying  down  than  sitting, 
and  sitting  than  standing;  and  important  practical  rules  are  deducible 
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from  this  fact.  It  is  probable  that  the  greater  muscular  effort  used  in 
the  two  latter  positions  may  aid  in  the  effect;  as,  by  drawing  blood  to 
the  muscles,  it  lessens  the  force  with  which  it  is  directed  to  the  head. 

The  mode  in  which  the  blood  is  drawn  has  considerable  influence  ;  less 
being  required  when  it  is  taken  rapidly  through  a  large  orifice,  than 
when  slowly  through  a  small  one.  The  reason  of  this  probably  is  the 
sudden  diminution  of  the  normal  pressure  upon  the  cerebral  centres  in 
the  former  case;  while  in  the  latter  the  diminution  is  gradual,  so  that 
the  brain  has  a  better  opportunity  of  accommodating  itself  to  the  new 
circumstances. 

"According  to  Dr.  Marshall  Hall,  the  mean  loss  of  blood  required  to 
produce  symptoms  of  commencing  syncope,  in  the  sitting  or  erect  pos- 
ture, is,  in  health,  15  ounces;  in  congestion  of  the  brain,  from  40  to  50 
ounces  ;  in  inflammation  of  the  serous,  synovial,  or  fibrous  membranes, 
from  30  to  40  ounces ;  in  parenchymatous  inflammations,  30  ounces  ;  in 
mucous  and  cutaneous  inflammations,  16  ounces ;  while  in  eruptive  fevers 
it  is  only  from  12  to  14  ounces;  in  delirium  tremens,  10  to  12;  in  acci- 
dents before  inflammation  has  taken  place,  8  to  10;  and  in  chlorosis,  8." 
But  these  are  mere  approximations,  and  liable  to  great  diversity.  In 
relation  to  the  natives  of  this  country,  I  am  quite  confident  that  the  15 
ounces,  stated  by  Dr.  Hall  as  the  mean  in  health,  is  considerably  below 
the  actual  average. 

The  syncope  from  loss  of  blood  is  not  unfrequently  attended  with  con- 
vulsive symptoms  ;  but  these,  like  other  nervous  disorders,  are  probably 
quite  as  liable  to  occur  from  a  depressed  as  from  an  excited  state  of  the 
cerebral  centres.  They  do  not,  therefore,  in  any  degree  contradict  the 
idea,  that  the  influence  of  bleeding  is -essentially  sedative.  Cut  certain 
phenomena  do  not  unfrequently  occur  after  the  loss  of  blood,  which  are 
clearly  the  result  of  abnormal  excitement,  and  which  I  now  propose  to 
explain. 

Secondary  Excitation.  All  the  functions  require,  for  their  due  per- 
formance, a  certain  amount  of  blood  of  a  certain  quality.  If  there  be 
deficiency  in  either  of  these  respects,  they  necessarily  suffer.  To  obviate 
injury  from  this  cause,  a  relation  between  all  parts  of  the  body  and  the 
nervous  centres  has  been  established  through  connecting  nerves,  of  such 
a  nature,  that  a  deficient  supply  of  blood  for  the  functions  causes  an  im- 
pression to  be  conveyed  from  their  seats  up  to  their  respective  centres, 
by  which  the  latter  are  excited  into  action,  and,  if  the  impression  be 
strong,  are  not  unfrequently  much  disturbed.  As  a  legitimate  and  in- 
tended result  of  this  excitement,  an  influence  is  transmitted  from  the 
centres  to  the  heart,  and  probably  to  the  respiratory  organs,  by  which 
the  former  is  stimulated  to  increased  action,  so  as  to  send  an  additional 
supply  of  their  essential  pabulum  to  the  functions,  while  by  the  latter  the 
blood  is  duly  prepared  for  its  office.  Now  blood,  which  has  been  im- 
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paired  in  quality  by  bleeding,  is  unable,  in  the  ordinary  quantity,  to 
supply  the  demands  of  the  functions  unless  they  also  are  proportionably 
lowered ;  and  consequently,  if  this  should  not  happen,  the  heart  is  stimu- 
lated, through  the  nervous  centres,  to  supply,  by  a  greater  amount  of 
blood,  the  deficiency  in  its  quality.  But  the  nervous  centres  being  often 
over-excited  by  these  demands  upon  them,  act  irregularly  in  the  per- 
formance of  their  duties;  and  consequently  signs  of  nervous  disorder 
are  evinced.  Hence,  in  the  condition  of  system  induced  by  bleeding, 
especially  if  very  copious  or  frequently  repeated,  there  is  often  great  dis- 
turbance of  function,  which  must  be  regarded  as  the  indirect  effects  of  the 
loss  of  blood.  Violent  palpitation  of  the  heart,  excessive  frequency  of 
pulse,  dyspnoea,  headache,  neuralgic  pains  in  various  parts  of  the  body, 
wakefulness,  sometimes  even  convulsions  and  delirium,  are  among  the 
evidences  of  this  nervous  disorder. 

But  it  is  important  to  bear  in  mind  that,  in  order  that  this  indirect 
excitement  from  bleeding  should  take  place,  there  must  be  a  want  of 
accordance  between  the  performance  of  the  functions  and  the  diminished 
quality  of  the  blood.  If  the  former  continue  as  in  health;  if,  for  ex- 
ample, the  patient  use  as  much  muscular  exertion,  eat  as  much,  think  as 
much,  even  feel  as  much  as  under  ordinary  circumstances,  the  above 
symptoms  must  be  experienced  in  a  degree  proportionate  to  the  impover- 
ishment of  the  blood ;  and,  if  the  functions  are  called  into  unusual  ac- 
tivity, whether  by  the  will  or  other  cause ;  if  the  patient  run,  ascend 
heights,  lift  heavy  burdens,  attempt  to  think  deeply,  or  exert  his  mind 
strongly  in  any  way,  or  be  thrown  into  strong  emotion  by  any  cause, 
the  deficiency  in  the  supply  of  blood  is  of  course  more  strongly  felt,  a 
more  powerfully  irritant  influence  is  sent  to  the'  nervous  centres ;  and 
the  disorders,  consequent  on  their  disturbance,  are  often  experienced  to 
an  extreme,  and  sometimes  alarming,  or  even  fatal  extent. 

If,  however,  care  be  taken  that  the  various  functions  shall  be  reduced 
in  accordance  with  the  reduced  state  of  the  blood ;  if  the  patient  be 
kept  at  rest,  the  amount  of  food  diminished,  the  mind  made  to  partici- 
pate in  the  repose  of  the  body,  and  nothing  allowed  to  disturb  the 
calm  of  the  passions,  the  purely  sedative  effects  of  the  bleeding  will  be 
experienced,  without  the  secondary  excitements  and  disorders  above 
mentioned. 

It  will  be  perceived,  from  this  course  of  reasoning,  how  important  it 
is,  in  employing  this  remedial  measure,  to  take  care  that  its  intended 
effects  be  not  contravened  by  subsequent  disturbing  influences  Another 
highly  important  practical  inference  is  that,  by  carrying  the  remedy  too 
far,  we  may  induce  an  excitable  state  of  system,  which  shall  render  the 
patient  liable  to  extreme  disorder,  and  especially  to  excessive  action  of 
the  heart,  ending  possibly  in  serious  disease  of  that  organ.  One  of  the 
greatest  dangers  of  the  excessive  use  of  the  lancet  is  the  production  of 
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hypertrophy  and  dilatation  of  the  heart;  the  former  resulting,  in  accord- 
ance with  a  well-known  physiological  law,  from  a  too  powerful  and  in- 
cessant exertion  of  the  organ,  the  latter  from  a  softness  and  yieldingness 
of  the  tissue,  consequent  on  the  anemic  state  of  the  blood. 

Bleeding  should  very  rarely  be  carried  to  complete  syncope,  and  never 
when  used  simply  as  an  antiphlogistic  measure.  The  subsequent  reac- 
tion, under  the  operation  of  causes  above  explained,  may  very  much 
interfere  with  the  ends  proposed,  and  do  more  harm  than  the  occurrence 
of  syncope  can  possibly  do  good.  The  only  circumstance  which  would 
justify  the  urging  of  the  remedy  to  this  extent,  in  the  practice  of  medicine 
at  least,  is  the  existence  of  a  spasm,  as  of  the  glottis,  for  example,  which 
unless  relaxed  must  prove  fatal,  and  which  there  are  no  other  means  at 
command  capable  of  relaxing.  In  surgery,  the  measure  has  sometimes 
been  resorted  to,  in  order  to  procure  complete  relaxation  of  the  muscles 
in  cases  of  obstinate  dislocation,  which  have  resisted  all  ordinary  meas- 
ures. But  since  the  discovery  of  etherization,  I  doubt  whether  bleeding 
to  syncope  can  now  be  required  in  any  case. 

b.  Modes  of  Bleeding. 

The  methods  of  bleeding  may  be  divided  into  the  general  and  local. 
The  former  may  be  effected  by  opening  a  vein,  or  an  artery ;  the  opera- 
tion being  called  venesection  in  the  former  case,  and  arteriotomy  in  the 
latter.  Before  it  was  known  how  rapidly  the  blood  makes  its  round  in  the 
circulation,  and  how  almost  instantaneously  the  loss  of  it  is  everywhere 
felt  from  whatever  portion  of  the  circulation  it  may  be  drawn,  the  idea 
was  entertained  that,  in  certain  cases,  there  was  special  advantage  in 
dividing  the  temporal  artery  instead  of  a  vein,  and  that,  when  venesec- 
tion was  used,  it  was  advisable  to  take  the  blood,  in  certain  cases,  from 
one  particular  vessel,  from  the  jugular  vein,  for  example,  in  one  case,  or 
from  a  vein  in  the  hand,  the  foot,  or  the  thigh,  in  another.  At  present, 
general  bleeding  is  effected  almost  exclusively  by  venesection;  and  one 
of  the  veins  at  the  bend  of  the  arm  is  usually  preferred ;  or,  if  another  is 
selected,  it  is  so  less  from  any  supposed  peculiarity  of  effect,  than  from 
mere  convenience.  I  have  myself  no  doubt,  that  every  remedial  effect 
which  general  bleeding  is  capable  of  producing,  may  be  obtained  by 
bleeding  from  the  arm  in  the  ordinary  method. 

1.  General  Bleeding  or  Venesection.  As  to  the  method  of  performing 
this  operation,  and  the  various  cautions  requisite,  the  reader  is  referred 
to  works  on  surgery.  The  following  observations  have  a  bearing  only 
on  its  effects.  The  quantity  of  blood  to  be  taken  at  one  time  varies  so 
much,  according  to  the  objects  to  be  accomplished,  the  nature  and  seat 
of  the  disease,  and  the  constitution,  age,  and  sex  of  the  patient,  that  no 
precise  general  rule  can  be  given  upon  this  point.  It  has  before  been 
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stated  that  bleeding  should  never  be  carried  to  absolute  syncope,  unless 
in  cases  of  spasm  of  a  highly  dangerous  character,  which  could  not  other- 
wise be  relaxed.  In  such  instances,  the  patient  should  be  bled  sitting  or 
standing,  so  that  the  object  may  be  accomplished  with  the  least  possible 
loss  of  blood,  and  the  opportunity,  moreover,  afforded  of  quick  restora- 
tion by  laying  the  patient  down  with  his  head  low ;  an  advantage  which 
would  be  wanting  if  he  were  bled  in  the  horizontal  position.  In  the  latter 
case,  there  might  be  some  danger  that  the  syncope  would  prove  perma- 
nent. In  strong  local  determinations  of  blood  to  the  head  or  lungs, 
threatening  cerebral  or  pulmonary  apoplexy,  and  in  violent  sthenic  in- 
flammation of  one  of  the  vital  organs  involving  life  in  danger,  bleeding 
may  be  carried  to  the  verge  of  fainting,  but  should  stop  short  of  it.  In 
general,  when  this  remedy  is  called  for,  it  will  be  sufficient  to  proceed 
till  some  sensible  impression  is  produced  on  the  pulse ;  and  it  would  be 
better  to  bleed  a  second  or  even  a  third  time,  than  to  incur  unnecessary 
risk  at  the  first  operation.  The  occurrence  of  decided  weakness  or  soft- 
ness of  the  pulse,  paleness  of  the  lips,  yawning,  or  nausea,  should  serve 
as  a  signal  for  closing  the  vein  in  all  ordinary  cases. 

As  a  general  rule,  in  an  adult  male,  of  good  constitution  and  ordinary 
size,  fifteen  or  sixteen  fluidounces  may  be  taken  at  the  first  bleeding ; 
though,  under  varying  circumstances,  the  quantity  may  fall  as  low  as 
six  fluidounces  and  rise  as  high  as  forty.  When  the  loss  required  is  less 
than  six  fluidounces,  it  is  generally  best  to  take  the  blood  locally.  In 
women  one-quarter  or  one-third  less  should  be  taken  than  in  men. 
In  children  of  two  years  or  upwards,  the  rule  of  Dr.  Young,  in  relation 
to  the  modification  of  the  dose  of  medicine,  will  apply  also  to  bleeding. 
(See  vol.  i.  page  34.)  At  three  months  it  would  seldom  be  proper  to 
take  more  than  a  fluidounce,  at  six  months  one  and  a  half  fluidounces, 
at  a  year  two,  at  two  years  three,  at  four  years  five,  at  eight  years  eight, 
and  at  twelve  years  ten  fluidounces. 

It  has  generally  been  thought  better  to  bleed  from  a  large  than  a  small 
orifice ;  but  this  is  true  only  when  the  object  is  to  produce  as  great  an 
immediate  effect  upon  the  system,  with  as  little  loss  of  blood,  as  possible. 
The  rule  is  applicable  in  cases  of  spasm,  in  which  the  object  is  to  induce 
relaxation,  and  to  some  extent  in  those  of  active  sanguineous  determina- 
tion, when  a  prompt  effect  is  desired  in  order  to  prevent  hemorrhage  in 
some  vital  organ,  or  an  overwhelming  influence  upon  its  function.  In 
inflammations,  in  which  the  indication  is  prominently  to  alter  the  char- 
acter of  the  blood,  and  in  which  an  immediately  curative  impression  is 
seldom  expected,  I  think  that  the  loss  by  a  small  orifice  is  quite  as  effective, 
and  perhaps  more  so ;  as  more  blood  can  thus  be  taken  without  endanger- 
ing syncope. 

Whenever  it  may  be  doubtful  how  much  blood  should  be  withdrawn, 
and  a  special  necessity  may  exist  for  taking  no  more  than  may  be  abso- 
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lutely  necessary,  the  patient  should  be  bled  in  the  erect  posture,  either 
sitting  or  standing;  the  latter  position  being  that  which  affords  the 
greatest  security  against  excess.  The  fingers  of  the  operator,  under 
such  circumstances,  should  be  placed  on  the  wrist,  and,  at  the  first  sign 
of  a  decided  flagging  in  the  pulse,  the  process  should  cease. 

After  bleeding,  the  blood  should  always  be  kept  for  a  time,  in  order 
that  its  degree  of  coagulability  may  be  observed,  and  whether  or  not  it 
may  present  the  buffy  coat. 

2.  Local  Bleeding.  By  this  is  meant  the  abstraction  of  blood  from 
the  capillaries  or  small  vessels,  in  some  particular  part,  with  a  view 
specially  to  a  local  impression.  It  is  true  that,  in  young  infants,  and 
very  delicate  subjects  at  a  more  advanced  age,  this  method  of  bleeding 
is  resorted  to  with  the  object  of  affecting  the  general  circulation ;  and  it 
is  also  true  that,  however  small  may  be  the  quantity  of  blood  abstracted, 
the  system  at  large  feels  its  loss  in  greater  or  less  degree ;  but,  never- 
theless, the  aim  is  chiefly  to  affect  a  special  part  or  organ  peculiarly,  and 
more  than  could  be  done  by  the  loss  of  an  equal  amount  of  blood  from  a 
large  vessel,  as  in  venesection.  Abundant  experience  has  proved  that  a 
certain  amount  of  blood  taken  from  an  inflamed  part,  or  its  near  vicinity, 
has  much  greater  effect  on  the  disease  than  an  equal  quantity  taken  else- 
where. I  do  not  think  that  any  one  who  has  been  much  in  the  habit  of 
using  general  and  local  bleeding,  and  of  comparing  their  effects,  can  doubt 
this  fact.  It  can  be  readily  understood,  moreover,  how  it  should  be  so, 
when  the  blood  is  taken  from  the  inflamed  vessels  themselves,  or  from 
those  in  the  neighbourhood  supplied  by  the  same  artery.  But  why  local 
bleeding  should  be  specially  useful,  when  the  vessels  from  which  the 
blood  is  withdrawn  have  no  immediate  connection  with  those  inflamed, 
is  not  so  obvious.  We  can  admit,  for  example,  without  hesitation,  that 
cups  to  the  side,  in  a  case  of  costal  pleurisy,  in  which  the  membrane  in- 
flamed and  the  surface  scarified  derive  their  blood  from  the  same  imme- 
diate source,  shall  be  specially  serviceable  ;  but  there  would  seem  to  be 
no  reason  why  a  few  ounces  of  blood,  taken  from  the  epigastrium,  should 
have  more  effect  in  relieving  the  stomach,  which  is  supplied  with  blood 
from  a  wholly  different  source,  than  the  same  quantity  taken  from  the 
back,  or  one  of  the  extremities ;  yet,  as  I  think,  no  fact  in  medicine  is 
better  demonstrated  than  the  great  efficacy  of  a  few  leeches  to  the  pit  of 
the  stomach  in  gastritis,  and  that  the  few  ounces  thus  abstracted  have 
an  incomparably  greater  effect  than  the  same  amount  taken  from  the 
general  circulation.  I  have  in  vain  sought  for  any  other  explanation  of 
this  fact,  than  that  of  a  supposed  sympathy  existing,  through  the  organic 
nervous  centres,  between  an  interior  organ  and  the  surface  of  the  body 
corresponding  with  it,  by  which  an  impression  made  on  the  vessels  of 
the  latter  shall  be  peculiarly  felt  by  those  of  the  former.  It  may  be 
reasonably  supposed  that  such  a  sympathy  has  been  established  with 


36  GENERAL    SEDATIVES.  [PART  II. 

conservative  objects;  for  we  naturally  resort,  in  suffering  of  interior 
parts,  to  the  corresponding  outer  surface  in  the  application  of  means  of 
relief.  Of  the  fact,  at  any  rate,  I  have  not  the  least  doubt,  having  seen 
it  demonstrated  beyond  the  possibility  of  disbelief. 

In  the  highest  stage  of  vascular  fulness  and  activity,  local  bleeding  is 
of  little  benefit,  The  blood  abstracted  is  so  rapidly  supplied,  and  the 
distending  force  of  the  forward  movement  so  great,  that  the  capillary 
vessels  have  not  the  opportunity  for  contracting.  Under  such  circum- 
stances, the  measure  should  always  be  preceded  by  general  bleeding. 
But,  after  the  fulness  of  the  vessels,  and  the  moving  forces  of  the  blood 
have  been  thus  reduced,  or  in  cases  in  which  there  is  no  considerable 
general  excitement,  the  loss  of  blood  locally  is  of  very  great  importance, 
and  will  often  eradicate  an  inflammation  which  has  refused  to  yield  en- 
tirely to  the  lancet.  In  many  cases  of  disease,  the  indications  and  the 
contraindications  for  bleeding  may  be  so  nicely  balanced,  that  it  may  be 
difficult  to  decide  between  them  ;  as,  for  example,  in  low  fevers  attended 
with  inflammation.  Here  local  bleeding  is  an  invaluable  remedy ;  and 
I  have  repeatedly  seen  the  loss  of  two  or  three  ounces  of  blood  appar- 
ently turn  the  scale  favourably  between  life  and  death.  It  happens,  for- 
tunately, in  such  cases,  that  the  loss  of  a  little  blood  has  much  greater 
effect  than  in  sthenic  states  of  the  system.  I  have  often  found  it  neces- 
sary to  take  a  little  blood  from  the  chest  in  the  pneumonia  of  typhoid 
fevers,  when  active  stimulation  has  been  necessary  to  support  the  cerebral 
centres ;  and  I  have  myself  been  sometimes  astonished  at  the  relief  thus 
obtained.  It  has  been  before  incidentally  stated  that  blood  may  be  with- 
drawn locally  from  infants,  with  advantage,  in  reference  to  effects  on 
the  system  at  large ;  the  whole  quantity  to  be  taken  being  so  small  that 
it  can  be  abstracted  with  sufficient  rapidity ;  and  the  danger  being  less 
of  over-bleeding  than  when  the  lancet  is  used. 

Local  bleeding  is  effected  by  simple  scarification,  or  by  means  of  cups 
or  leeches.  Scarification  is  not  often  used,  and  only  under  peculiar  cir- 
cumstances; as  in  conjunctivitis,  tonsillitis,  sometimes  in  laryngitis,  and 
in  glossitis  with  great  enlargement  of  the  tongue,  in  which  deep  incisions 
are  recommended  when  the  swelling  threatens  suffocation.  The  two 
latter  methods  are  those  commonly  resorted  to. 

As  a  general  rule,  it  is  better,  when  cups  and  leeches  are  used,  to  take 
blood  from  the  immediate  neighbourhood  of  the  inflamed  part,  than  from 
the  inflamed  vessels  themselves;  as  the  wounds  sometimes  superacld 
their  own  inflammation  to  that  pre-existing,  and  thus  endanger  some 
aggravation  of  the  latter.  The  quantity  of  blood  to  be  taken  by  cups 
or  leeches  must  depend  on  the  circumstances  of  each  case.  In  the  adult, 
from  three  to  six  ounces  are  usually  drawn;  but  the  quantity  may  be  as 
small  as  a  fluidounce,  or  may  amount  to  t\velve  or  fourteen  ounces.  In 
severe  meningeal  or  peritoneal  inflammation,  I  have  repeatedly  directed 
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one  hundred  American  leeches,  which  ought  to  abstract  about  a  pint,  if 
of  good  quality  and  well  applied. 

Cupping.  For  the  method  of  performing-  this  process,  and  an  account 
of  the  instruments  employed,  the  reader  will  consult  works  on  minor 
surgery.  It  is  a  very  efficient  process  in  many- cases  of  disease,  some- 
times almost  indispensable;  and  no  physician,  who  cannot  command  the 
services  of  a  cupper  in  his  neighbourhood,  should  be  without  a  set  of 
the  instruments,  or  the  skill  requisite  for  using  them  efficiently.  Should 
this  happen,  however,  and  a  strong  emergency  call  for  the  use  of  them, 
he  may  substitute  an  extemporaneous  process,  by  means  of  a  sharp  knife 
and  a  few  wineglasses  or  tumblers. 

Cupping  has  the  advantage  over  leeching  that  it  can  be  more  quickly 
effected  ;  can  be  more  conveniently  ditfused  over  an  extensive  surface,  as 
that  of  the  chest  or  abdomen  for  example  ;  affords  the  means  of  more 
precisely  measuring  the  quantity  of  blood  withdrawn  ;  and  superadds  to 
the  depletion  the  revulsive  influence  of  the  subsequent  inflammation.  It 
should  be  preferred,  therefore,  when  no  special  indication  for  the  choice 
of  leeches  may  exist. 

Dry  cupping  is  a  sort  of  depletory  method,  which  is  admirably 
adapted  to  inflammation  attending  very  low  states  of  system.  It  with- 
draws the  blood  temporarily  from  the  circulation,  and  leaves  it  to  re- 
enter  the  vessels,  when  the  local  object  has  been  accomplished.  Its 
revulsive  influence  is  also  not  without  its  advantages.  It  may  be  used 
very  freely  in  thoracic  and  abdominal  inflammation,  when  the  state  of 
the  circulation  does  not  admit  of  any  other  mode  of  depletion ;  and,  con- 
jointly with  a  few  wet  cups,  operates  most  happily  in  many  instances. 

Leeching.  This  is  preferable  to  cupping  when  the  pain  of  the  opera- 
tion is  a  matter  of  consequence,  as  in  children  and  delicate  or  nervous 
women ;  when  the  parts  to  be  operated  on  are  tender  to  the  touch,  as  in 
phlegmonous  tumours  and  glandular  swellings;  when  it  is  desirable  to 
concentrate  the  bleeding  within  as  small  a  space  as  possible,  as  the  end 
of  a  finger;  when  the  tissue  is  loose,  as  in  the  eyelids,  the  scrotum,  etc.; 
and  when  the  parts  from  which  it  is  wished  to  abstract  blood,  are  inac- 
cessible to  cups,  as  the  tongue,  the  uterus,  the  vulva,  the  anus,  etc.  It 
should  almost  always  be  employed  preferably  in  infants. 

Two  kinds  of  leeches  are  used  in  this  country,  the  European  and  the 
American  ;  and  it  is  important  to  discriminate  properly  between  them ; 
as  the  amount  of  blood  they  draw  is  very  different,  and  disagreeable 
effects  sometimes  result  from  the  one,  which  are  much  less  incident  to 
the  other.  Without  intending  to  give  a  description  of  these  animals,  for 
which  the  reader  is  referred  to  the  TJ.  S.  Dispensatory,  I  will  merely 
state  that  the  two  species  may  be  distinguished  by  the  colour  of  the 
belly,  which,  in  the  European,  is  greenish,  or  greenish-yellow  with  black 
spots,  in  the  American,  so  far  as  I  have  ever  seen,  is  reddish-brown. 
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The  European  leech  makes  a  deeper  incision  than  the  American,  draws 
more  blood  directly,  and  causes  the  loss  of  a  much  larger  quantity  from 
the  bite.  In  consequence  of  this  tendency  to  hemorrhage,  it  is  impossi- 
ble to  regulate,  with  an  approach  to  precision,  the  amount  of  blood  that 
will  be  lost.  Sometimes,  too,  it  is  difficult  to  check  the  hemorrhage ; 
and,  in  several  instances,  infants  have  perished  from  this  cause.  The 
average  quantity  of  blood  drawn  by  the  leeches  imported  into  this 
country  exceeds,  as  I  have  been  informed,  half  an  ounce  for  each  leech, 
including  the  subsequent  bleeding.  The  American  leeches  are  less  liable 
to  these  disadvantages.  Secondary  hemorrhage  is  seldom  considerable; 
the  quantity  of  blood  they  are  likely  to  take  can,  therefore,  be  more  ac- 
curately estimated ;  and  they  are  very  seldom  if  ever  dangerous.  Each 
animal  draws  somewhat  more  than  a  fluidrachm  of  blood  on  the  average, 
and  leechers  generally  estimate  two  fluidounces  to  the  dozen.  Both 
kinds,  however,  are  uncertain;  as  the  quantity  taken  varies  not  only 
with  the  state  of  the  worms,  but  also  with  that  of  the  part  to  which  they 
are  applied ;  highly  vascular  tissues,  and  those  in  which  the  vessels  are 
congested  through  irritation  or  inflammation,  bleeding  much  more  freely 
than  those  in  the  opposite  condition.  On  the  whole,  I  generally  prefer 
the  American  leech,  and  always  for  infants.  The  bleeding  from  the 
bites  of  these  animals  may  almost  always  be  arrested  by  pressure.  When 
this  cannot  be  conveniently  applied  with  any  considerable  force,  I  have 
found  the  bleeding  invariably  checked  by  a  small  piece  of  raw  cotton, 
thoroughly  wetted  with  a  saturated  solution  of  alum  in  hot  water,  just 
before  the  solution  has  begun  to  crystallize  on  cooling,  and  then  pressed 
upon  the  wound,  so  that  some  of  the  liquid  may  enter  it.  The  officinal 
solution  of  sub  sulphate  of  iron  (Monsel's  solution)  is  also  an  efficient 
haemostatic  in  such  cases. 

3.  In  connection  with  local  bleeding,  reference  may  be  made  to  other 
modes  of  accomplishing  the  same  object  temporarily,  by  accumulating 
the  blood  in  one  part  of  the  body,  beyond  its  normal  proportion,  and 
thus  diminishing  the  amount  circulating  for  the  time.  This  may  some- 
times be  of  considerable  importance,  when  the  general  condition  of  the 
system  forbids  the  loss  of  blood,  and  yet  the  indications  may  be  strong  at  a 
particular  time  to  diminish  the  amount  circulating,  as  in  certain  hemor- 
rhages for  example.  There  are  various  methods  of  accomplishing  this 
object,  to  which  reference  has  been  already  made,  or  will  be  made  here- 
after; but  there  are  two  which  especially  belong  to  this  place  ;  the  tourni- 
quet, namely,  and  the  exhaustion  of  air  over  a  certain  part  of  the  body. 

Tourniquet.  Several  different  influences  upon  the  circulation  may  be 
exerted  by  this  instrument,  according  to  the  method  of  its  application. 
If  drawn  tightly  so  as  to  arrest  all  circulation  in  a  limb,  it  effects  one 
purpose ;  if  applied  so  as  to  compress  the  main  artery  of  a  limb,  and  yet 
permit  the  venous  circulation,  it  effects  another.  But,  as  an  agent  of 
temporary  depletion,  it  is  applied  with  moderate  tightness,  so  as  to  com- 
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press  the  veins  and  interrupt  the  movement  of  the  blood  through  them, 
without  arresting  its  course  through  the  main  artery  of  the  limb.  It 
thus  causes  an  accumulation  of  the  blood  in  the  limb,  which  necessarily 
produces  a  deficiency  elsewhere ;  and  in  this  way  the  effects  of  general 
depletion  are  obtained  for  a  time ;  and  if  the  measure  be  applied  at  the 
same  time  to  several  of  the  extremities,  it  will  be  perceived  at  once  that 
the  effect  must  be  very  great.  Of  course  care  is  required  not  to  con- 
tinue the  application  of  the  tourniquet  too  long,  lest  serious  injury  be 
done  to  the  limb  by  the  excessive  congestion  to  which  it  is  exposed. 

Exhaustion  of  the  Air.  By  applying  such  an  apparatus  to  one  of  the 
limbs  that,  by  means  of  the  air  pump,  the  atmospheric  air  may  be  ex- 
hausted from  around  it,  and  the  ordinary  atmospheric  pressure  thus 
removed,  it  necessarily  happens  that  the  blood  of  the  general  circulation 
is  pressed  into  the  limb,  so  as  to  fill  the  vacuum  as  far  as  possible,  and 
consequently  very  much  to  diminish  the  amount  circulating  elsewhere. 
All  the  effects  of  a  general  loss  of  blood  may  thus  be  temporarily  pro- 
duced on  the  brain,  heart,  and  lungs,  without  the  inconvenience  arising 
from  its  permanent  loss.  The  plan  is  simply  an  extension  of  dry  cup- 
ping ;  except  that,  in  the  latter  case,  the  blood  is  often  slow  in  being  re- 
stored to  the  circulation,  being  sometimes  perhaps  coagulated,  and  almost 
always  to  a  certain  extent  extravasated.* 

c.  Indications  and  Contraindications  of  Bleeding. 

The  indications  which  bleeding  is  calculated  to  fulfil,  are  1.  to  lessen 
the  quantity  of  the  blood  when  in  excess,  2.  to  lower  its  quality  when 
abnormally  rich  or  stimulant,  3.  to  relieve  vascular  irritation  and  inflam- 
mation through  the  two  agencies  just  mentioned,  4.  to  obviate  local  de- 
terminations of  blood  dependent  on  excessive  action  of  the  heart,  5.  to  relax 
spasm  and  relieve  nervous  irritation  in  general  by  directly  depressing  the 
nervous  centres,  6.  to  awaken  the  susceptibility  in  any  organ  rendered 

*  In  the  London  Lancet  (Oct.  1864,  p.  462)  is  a  paper  by  Dr.  Theodore  Junod, 
of  Paris,  giving  an  account  of  some  experiments  made  on  a  healthy  young  man, 
intended  to  test  the  efficiency  of  this  method  of  derivation  or  temporary  depletion. 
Very  soon  after  the  application  of  the  apparatus  to  one  of  the  lower  limbs,  the 
part  became  red,  swollen,  and  somewhat  heated ;  at  the  end  of  40  minutes  the 
pulse  was  a  little  increased  in  frequency  and  diminished  in  volume,  the  face  began 
to  become  pale,  and  slight  coolness  was  felt  in  the  hands,  ears,  eyelids,  etc.  In 
80  minutes,  the  voice  became  feeble,  and  the  pulse  thready  and  90  in  the  minute  ;  the 
inspirations  were  slower  and  deeper;  the  general  temperature  was  somewhat  re- 
duced ;  and  a  disposition  to  yawn  was  observed.  In  15  minutes  longer,  the  pulse 
fell  suddenly  to  40,  general  relaxation  took  place,  perspiration  broke  out  on  the 
face,  the  pupils  were  dilated  and  vision  lost,  there  was  tinnitus  aurium;  in  other 
words,  syncope  was  approaching,  and  might  soon  have  been  complete.  Thus  the 
effects  of  general  bleeding  were  obtained,  even  to  faintness,  without  the  loss  of  a 
drop  of  blood.  No  evil  followed  the  experiment,  though  the  limb  remained  some- 
what swollen  for  a  time.  (Note  to  the  third  edition.) 
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insensible  by  active  congestion  of  the  nervous  centres,  and  7.  to  promote 
absorption  by  depleting  from  the  blood-vessels.  It  is  contraindicated 
in  general  debility ;  a  scanty,  anemic,  or  depraved  condition  of  the 
blood  ;  nervous  irritations  of  all  kinds  dependent  on  direct  depression  or 
debility  of  the  nervous  centres;  and  pure  or  predominant  dilatation  of 
the  heart. 

d.  Therapeutic  Application. 

There  is  no  remedy  more  important  than  this ;  perhaps  none  which 
so  frequently  saves  life.  That  it  is  susceptible  of  abuse,  and  often  has 
been  greatly  abused,  there  can  be  no  doubt;  but  this  is  only  an  argument 
in  favour  of  a  careful  study  of  its  powers  for  good  and  evil,  and  of  great 
watchfulness  in  its  use ;  none  for  its  abandonment  altogether ;  and  the 
practitioners  who  reject  it,  and  oppose  their  own  prejudices  or  fears 
against  the  experience  of  all  ages,  not  only  deprive  themselves  of  a  most 
important  agent  for  good,  but  assume  a  responsibility  which  might  well 
make  a  conscientious  individual  shudder.  Though  never  one  of  those 
who  might  be  considered  as  special  advocates  of  the  lancet,  I  fear  that, 
in  the  reaction  from  a  too  indiscriminate,  and  sometimes  reckless  use  of 
it,  the  profession  is  now  in  danger  of  erring  in  an  opposite  direction,  and 
cannot  but  think  that  the  general  tendency  is  rather  to  an  injurious  ne- 
glect, than  to  an  injudicious  use  of  the  remedy.  In  my  experience  as  a 
hospital  physician,  I  have  seen  many  patients  past  all  hopes  of  cure, 
whom  early  and  judicious  bleeding  would  probably  have  saved ;  but 
very  seldom  one,  in  whom  I  had  reason  to  think  that  an  abuse  of  the 
remedy  had  been  productive  of  serious  injury.  It  will  be  impossible  in 
this  place  to  specify  every  case  in  which  bleeding  may  be  advantage- 
ously resorted  to.  My  object,  in  the  following  remarks,  will  be  to  sug- 
gest principles,  and  give  illustrative  examples,  which  may  enable  the 
student  to  decide  for  himself,  as  to  the  propriety  of  using  the  remedy  in 
any  particular  case  that  may  come  under  his  notice. 

1.  Inflammations.  As  an  antiphlogistic  measure,  the  loss  of  blood 
holds  a  position  far  above  any  other  agent ;  and  it  is  in  this  capacity, 
moreover,  that  it  exercises  the  most  beneficial  therapeutic  influence.  It 
maybe  said  to  be  always  indicated  in  the  earlier  stages  of  inflammation, 
and,  indeed,  to  a  greater  or  less  extent,  throughout  the  process,  so  long 
as  it  is  attended  with  an  excess  of  vascular  action  ;  and  should  be  ab- 
stained from  only  upon  the  grounds,  that  the  affection  may  be  so  mild  as 
not  to  require  it,  or  that  there  may  be  a  coexisting  state  of  system  which 
may  afford  indications  against  it,  stronger  than  those  of  the  inflamma- 
tion itself  in  its  favour. 

In  inflammation  there  is  an  excess  of  blood  in  the  affected  part,  sus- 
taining and  augmenting  the  irritation  which  first  called  it  thither  ;  there 
is  an  exalted  or  irritated  state  of  the  nervous  constituent  of  the  tissue ; 
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and  there  is  frequently  an  abnormally  excitant  condition  of  the  blood 
itself.  To  lessen  the  quantity  of  blood  in  the  part,  to  diminish  the  stim- 
ulant quality  of  that  blood,  and  to  lower  the  nervous  exaltation  of  the 
inflamed  tissue,  are  the  obvious  indications.  Nothing  meets  these  so 
efficaciously  as  bleeding.  In  relation  to  the  first  indication,  not  only 
does  it  lessen  the  whole  mass,  and  consequently  thus  far  proportion  ably 
the  quantity  entering  the  inflamed  part,  but  it  diminishes  the  force  with 
which  the  heart  propels  the  blood,  and  thus  meets  the  same  end  by  less- 
ening the  rapidity  of  the  current.  As  before  explained,  it  has  a  power- 
ful agency  in  diluting  the  blood,  and  consequently  diminishing  its  stimu- 
lant properties,  thus  fulfilling  the  second  of  the  indications  mentioned. 
Lastly,  by  its  direct  sedative  influence  on  the  nervous  centres,  it  lessens 
nervous  irritation  of  the  part,  and  meets  the  third  and  only  remaining 
indication.  No  substance  is  equally  efficient  for  all  these  purposes  ;  and 
experience  constantly  offers  its  results  in  proof  of  the  correctness  of  the 
reasoning. 

But  so  powerful  an  agent  must  not  be  used  indiscriminately.  Many 
cases  of  inflammation  are  so  slight  as  not  to  require  this  or  any  other 
remedy  ;  and  many  yield  to  milder  measures,  as  to  saline  purgatives,  low 
diet,  etc.,  so  that  it  may  with  propriety  be  dispensed  with.  But  it  should 
be  omitted  in  no  case,  not  offering  some  decided  contraindication,  in 
which  the  disease  is  so  severe  as  to  threaten  serious  consequences,  or  so 
situated  as  to  occasion  reasonable  apprehensions  of  danger  on  this  score. 
Thus,  we  may  omit  bleeding  in  inflammation  of  the  tonsils  of  a  degree 
of  violence  in  which  it  would  be  all- important  to  employ  it,  were  the 
affection  seated  in  the  meninges  of  the  brain,  or  in  the  peritoneum. 

It  is  commonly  within  the  first  three  days  after  an  attack  of  inflamma- 
tion that  general  bleeding  should  be  used.  If  the  case  has  been  under 
our  care  from  the  commencement,  we  can  generally,  within  that  time,  do 
all  that  is  required  in  this  way.  One  single  full  bleeding,  pushed  until 
the  pulse  begins  to  flag,  or  the  lips  to  look  pale,  will  very  often  be  all 
that  is  required.  But  not  unfrequently  a  second  may  be  demanded,  and 
sometimes,  though  rarely,  a  third.  If  called  to  the  patient  at  a  some- 
what advanced  period  of  the  disease,  there  are  few  points  in  practice, 
upon  which  it  is  more  difficult  to  come  to  a  satisfactory  conclusion,  than 
in  reference  to  the  propriety  of  general  bleeding.  The  safest  rule,  I 
believe,  is  still  to  bleed,  if  the  pulse  has  strength  enough  to  allow  it,  pro- 
vided the  inflammation  has  not  begun  to  abate,  or  suppuration  has  not 
taken  place.  If  suppuration  has  set  in,  it  will  seldom  be  proper  to  take 
blood  from  the  arm.  The  same  may  be  said  of  that  condition  in  which 
the  patient  sweats  profusely  whenever  he  sleeps,  without  showing  any 
special  tendency  to  perspiration  when  awake.  This  indicates  a  degree 
of  debility  which  forbids  depletion  by  the  lancet. 

There  is  a  state  of  inflammation  to  which  it  is  highly  important  that 
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attention  should  be  called,  in  reference  to  the  use  of  bleeding.  In  con- 
sequence of  the  extent  and  extreme  violence  of  the  affection,  occupying 
some  interior  organ  or  tissue,  as  the  lungs  or  peritoneum,  for  example, 
the  blood  and  nervous  force  appear  to  be  so  concentrated  in  the  diseased 
part,  that  all  other  parts  of  the  system  are  actually  depressed ;  and,  in- 
stead of  high  fever,  with  a  full  strong  pulse  and  a  hot  skin,  the  patient 
is  often  apparently  prostrate,  with  a  small  pulse,  a  pale  and  cool  surface, 
and  general  collapse.  It  is  of  the  utmost  consequence  that  this  apparent 
prostration  be  not  mistaken  for  real  debility.  The  use  of  stimulant 
measures  instead  of  the  lancet  would  probably  prove  fatal ;  and  it  is 
only  from  the  latter  remedy  that,  in  some  cases,  safety  can  be  hoped  for. 
The  condition  can  generally  be  recognized,  if  it  be  remembered  that  it 
occurs  in  the  early  stage  and  greatest  violence  of  the  inflammation,  and 
is  attended  with  unmistakable  signs  of  a  high  degree  of  this  affection. 
When  a  vein  is  opened,  the  blood  may  at  first  flow  slowly  and  reluct- 
antly ;  but  the  current  soon  increases,  and  at  length  becomes  quite  as 
rapid  as  under  ordinary  circumstances;  while  the  pulse,  instead  of  being 
further  depressed,  is  developed  under  the  operation,  and  often  becomes 
full  and  strong.  The  bleeding  should  be  continued  until  the  pulse  again 
begins  to  flag,  not  now  under  oppression,  but  from  real  weakness.  In 
some  cases  of  the  kind,  the  pulse  does  not  rise,  and  the  blood  withdrawn 
seems  still  further  to  weaken  it.  In  such  a  condition,  efforts  should  be 
made,  by  means  of  the  hot  bath  and  rubefacients,  to  call  the  blood  to  the 
surface,  and  in  some  measure  unload  the  inflamed  part ;  after  which  the 
lancet,  if  again  tried,  may  be  found  to  succeed  most  happily.  Somewhat 
analogous  is  that  state  of  depression  of  pulse  and  skin  which  often  at- 
tends inflammation  of  the  cerebral  substance,  and  sometimes  mucous 
gastritis ;  in  the  former  case,  depending  on  a  failure  of  the  normal  influ- 
ence from  the  diseased  nervous  centre  upon  the  circulation,  and  in  the 
latter  on  the  depressing  influence  of  the  nausea  so  common  in  inflamma- 
tion of  the  stomach.  In  both,  the  lancet  should  be  used  irrespective  of 
the  pulse,  which  will  generally  be  found  to  rise  under  it. 

Bounds  must  be  placed  to  the  quantity  of  blood  taken  even  when  the 
remedy  is  most  strongly  called  for.  It  must  be  remembered  that  morbid 
changes  often  happen  in  the  course  of  the  disease,  which  time  and  a  cer- 
tain amount  of  energy  are  required  to  repair.  If  tlie  strength  is  ex- 
hausted by  bleeding,  recklessly  employed,  there  may  be  danger  that  the 
system  may  be  unable  to  pass  through  the  processes  requisite  for  the 
restoration  of  health.  The  inflammation  itself  may  have  been  conquered, 
but  the  patient  may  die  in  the  arms  of  victory.  Thus,  in  pneumonia, 
there  is  generally  consolidation  of  large  portions  of  the  lungs ;  in  pleurisy 
often  very  copious  elimination  into  the  cavity  of  fibrin  and  serous  liquid ; 
and  strength  must  be  reserved  to  accomplish  the  removal,  or  proper  dis- 
posal of  these  abnormal  products.  Suppuration  and  ulceration  are  often 
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inevitable,  as  the  result  of  a  particular  inflammation.  When  this  is  ascer- 
tained, though  bleeding  may  still  be  indicated  to  lessen  the  amount  of 
the  approaching  evils,  care  must  be  taken  to  leave  the  resources  of  the 
system  so  far  unimpaired  that  it  may  finally  surmount  them.  An  example 
of  this  we  frequently  have  in  dysentery. 

In  deciding  as  to  the  quantity  of  blood  to  be  taken  in  any  case,  from 
the  character  of  the  pulse,  we  must  bear  in  mind  the  influence  upon  it  of 
hypertrophy  of  the  heart,  and  not  be  led  astray  by  a  strength  and  fulness 
which  may  be  owing  to  this  cause,  and  which  often  continues,  through 
great  debility,  almost  to  the  very  close  of  life. 

After  as  much  blood  has  been  taken  from  the  arm  as  may  seem  ad- 
visable, or  in  cases  in  which,  from  the  mildness  of  the  disease,  the  pre- 
viously debilitated  state  of  the  system,  or  the  advanced  stage,  it  may 
not  be  considered  proper  to  use  the  lancet  at  all,  local  bleeding  may 
frequently  be  employed  with  the  happiest  effects.  It  will  often  com- 
pletely subvert  the  inflammation,  even  after  it  has  resisted  copious  gen- 
eral depletion. 

In  some  cases  of  inflammation,  even  of  a  dangerous  character,  the 
state  of  general  debility,  the  depraved  condition  of  the  blood,  or  the 
depressing  influence  of  some  poisonous  agency  upon  the  system  may  be 
such  as  wholly  to  preclude  the  lancet.  This  sometimes  happens  even 
in  cases  in  which  the  patient  may  have  been  in  good  health  previously 
to  the  attack ;  as  in  typhous  pneumonia,  malignant  erysipelas,  etc.  But 
it  is  more  frequent  when  the  inflammation  supervenes  upon  a  low  dis- 
ease, as  pneumonia  coming  on  in  the  advanced  stage  of  enteric  or  typhoid 
fever.  In  such  cases  as  these,  local  depletion  is  often  of  incalculable  im- 
portance. The  inflammation  may  be  just  sufficient,  if  unabated,  to  de- 
stroy the  patient,  and  a  slight  influence  may  be  sufficient  to  turn  the  scale 
in  his  favour.  Exactly  such  an  influence  is  often  obtained  from  the  loss 
of  a  few  ounces  of  blood  from  the  neighbourhood  of  the  inflamed  part, 
when  no  other  measure  will  afford  it.  I  have  seen  this  too  frequently  to 
permit  me  to  have  any  doubt  upon  the  point.  Cups  or  leeches  should 
be  used  in  such  cases,  even  though  it  may  be  necessary  to  stimulate  in- 
ternally. As  much  blood  should  be  taken  as  the  strength  will  permit ; 
but  scarcely  any  amount  is  so  small  as  to  be  incapable  of  good.  One  or 
two  fluidounces  lost  will,  I  believe,  sometimes  save  life.  This  is  par- 
ticularly the  case  in  the  congestive  attacks,  resembling  pneumonia, 
coming  on  in  low  fevers.  The  patient  will  be  extremely  prostrate,  his 
pulse  feeble,  his  skin  cool,  his  respiration  difficult,  and  his  colour  venous 
in  consequence  of  the  blood  passing  unchanged  through  the  lungs,  or  not 
passing  them  in  sufficient  quantity.  After  the  application  of  two  or  three 
wet  cups  in  such  cases,  and  a  few  dry  ones,  I  have  seen  the  whole  aspect 
of  the  patient  changed  as  by  a  charm.  The  lungs  throw  off  their  weight, 
the  blood  circulates  through  them  again,  the  dark  colour  of  the  surface 
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disappears,  and  the  pulse  regains  some  activity ;  though  the  conjoint  aid 
of  carbonate  of  ammonia,  wine-whey,  etc.  is  necessary  to.  sustain  the 
circulatory  and  respiratory  processes. 

In  chronic  inflammation,  general  bleeding  should  be  used  very  spar- 
ingly. There  are  now  and  then  cases  which  permit  and  even  require 
it ;  but  the  quantity  taken  should  be  less  than  in  the  acute ;  and,  gen- 
erally speaking,  local  bleeding  is  much  preferable.  This  may  often  be 
employed  with  great  advantage,  and  may  be  repeated  from  time  to  time 
in  the  same  case. 

In  all  cases  of  inflammation,  the  presence  of  a  decided  buffy  coat  upon 
the  blood  offers,  so  far  as  it  goes,  a  favourable  indication  for  the  further 
use  of  the  lancet ;  unless  there  may  be  reason  to  think  that  it  has  re- 
sulted from  anosmia.  Frequent  bleedings  often  induce  this  very  condi- 
tion ;  and  great  care  must  be  taken  not  to  mistake  the  buffy  coat  thus 
induced  for  a  sign  of  inflammation,  and  a  proof  of  the  necessity  of  further 
bleeding.  This  appearance  is  owing  to  an  excess  of  fibrin  over  the  red 
corpuscles.  If  these  have  their  normal  proportion,  then  the  buffy  coat 
indicates  inflammation ;  if  they  are  very  deficient,  and  the  fibrin  is  thus 
brought  into  excess,  it  offers  no  such  proof,  and  should  not  be  considered 
as  favouring  the  use  of  the  lancet. 

Excessive  bleeding,  as  before  explained,  by  inducing  anaemia,  may 
favour  the  production  of  hypertrophy  and  dilatation  of  the  heart.  Now, 
it  may  sometimes  be  a  question  whether  the  danger  should  be  incurred, 
in  order  to  save  an  organ  threatened  with  serious  injury  from  inflamma- 
tion. Should  the  organ  be  a  vital  one  there  can  be  no  doubt  as  to  the 
proper  measure.  Life  must  be  saved  at  present,  whatever  may  be  the 
risk  in  the  future.  But  where  it  is  of  less  than  vital  importance,  the 
question  is  not  so  easy  of  solution.  When  a  young  practitioner,  I  had 
a  case  of  inflammation  of  the  eye,  affecting  the  anterior  chamber,  which 
was  one-third  filled  with  an  opaque  puruloid  matter.  I  had  bled  the 
patient  as  much  as  I  dared  to  do,  but  without  amending  the  condition 
of  the  eye.  I  then  called  in  the  counsel  of  one  of  the  most  eminent 
medical  men  of  those  times.  He  advised  a  constant  repetition  of  the 
bleeding ;  and  it  was  carried  so  far  that,  at  last,  the  blood  came  from 
the  arm  almost  like  dirty  reddish  dish-water;  and  the  coagulum  formed 
was  reduced  to  extremely  small  dimensions.  The  eye  was  saved  ;  and 
the  patient  after  a  time  recovered  tolerable  health,  though  long  suffering 
from  very  troublesome  palpitations  of  the  heart.  Some  years  afterwards, 
death  suddenly  occurred;  and,  though  I  had  no  opportunity  of  making 
a  post-mortem  examination,  I  have  little  doubt  that  cardiac  disease  was 
the  cause.  With  my  present  views,  I  should  prefer  the  risk  of  the  de- 
struction of  the  eye  to  that  of  the  greater  evil. 

2.  Vascular  Irritation  or  Active  Congestion.  The  same  indications 
exist  here  as  in  positive  inflammation,  of  which,  indeed,  active  conges- 
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tion  is  often  the  immediate  antecedent,  and  may  be  considered  as  the 
forming  stage.  In  most  cases  of  this  kind,  however,  the  Affection  is  so 
slight  as  not  to  require  the  loss  of  blood,  yielding  either  spontaneously, 
or  to  abstinence  and  a  saline  cathartic.  But  there  are  cases  attended 
with  great  danger,  which  require  the  most  prompt  and  efficient  interfer- 
ence; and  in  such  cases  bleeding  is  the  most  effectual  remedy.  It  often, 
indeed,  affords  immediate  relief,  operating  more  rapidly  than  even  in 
established  inflammation ;  as,  from  its  nature,  the  affection  is  less  fixed 
and  more  readily  curable.  The  condition  calling  for  the  use  of  the  lancet 
is  such  an  amount  of  active  congestion  as  to  threaten  injury  to  the  organ 
from  pressure,  or  to  endanger  hemorrhage ;  especially  in  important 
organs,  as  the  liver,  lungs,  or  brain.  In  active  congestion  of  the  brain, 
either  attended  with  apoplectic  symptoms,  or  threatening  apoplectic  effu- 
sion, prompt  bleeding  is  very  important,  carried  to  any  extent  which 
may  be  required  to  reduce  the  force  of  the  pulse.  The  quantity  which 
it  is  often  necessary  to  abstract  is  very  large,  in  consequence  of  the  ab- 
normal pressure  made  on  the  cerebral  centres.  In  active  congestion  of 
the  lungs,  moreover,  the  danger  is  sometimes  imminent  of  immediate 
suffocation  from  effusion  of  serous  fluid  or  of  blood ;  and  the  remedy 
scarcely  less  imperiously  called  for.  A  similar  condition  of  the  liver  is 
less  dangerous,  as  the  organ  admits  of  great  distension  without  fatal  re- 
sults; and  the  remark  is  still  more  applicable  to  the  spleen;  but,  in 
either,  there  is  sometimes  a  call  for  the  use  of  the  lancet. 

Hemorrhages  are  often  nothing  more  than  a  result  of  vascular  irrita- 
tion or  active  congestion  of  the  bleeding  tissue;  and,  in  all  such  cases, 
the  lancet  is  indicated  when  the  checking  of  the  hemorrhage  is  strongly 
called  for,  and  the  state  of  the  pulse  permits.  In  milder  cases  of  the 
same  kind,  cupping  over  the  affected  organ  is  all  that  may  be  required. 

Fevers  afford  examples  of  high  vascular  excitement;  but  simply  for 
the  state  of  fever  bleeding  is  seldom  indicated.  The  affection  when  idio- 
pathic  is  generally  a  result  of  some  agency  which  the  loss  of  blood  has 
no  power  to  remove  or  control,  and  will  continue  steadily  onward,  no 
matter  what  amount  of  blood  may  be  withdrawn,  short  of  a  fatal  result. 
The  pulse  may  be  diminished  in  fulness  and  force,  and  the  general 
strength  may  be  prostrated  ;  but  the  fever  continues  with  no  abatement 
of  its  real  violence,  though  some  of  its  phenomena  may  be  partially  sup- 
pressed. There  are,  however,  two  circumstances  which,  in  febrile  affec- 
tions, render  the  lancet  advisable  or  necessary.  When  the  fever  is  symp- 
tomatic of  a  special  inflammation  or  vascular  irritation,  bleeding  is  often 
called  for  in  reference  to  the  local  disease ;  upon  the  cessation  or  abate- 
ment of  which  the  fever  also  ceases  or  abates.  Very  often,  too,  the  fe- 
brile movement  causes,  or  is  attended  with  local  inflammations  or  determ- 
inations of  blood,  w*hich  endanger  the  safety  of  some  important  organ, 
while,  by  reacting  on  the  system,  they  may  tend  to  increase  the  fever. 
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Here  venesection  is  indicated,  precisely  as  it  is  in  similar  affections  occur- 
ring independently  of  the  fever.  Local  determinations  of  the  kind  re- 
ferred to  are  extremely  common  in  fevers,  especially  to  the  head,  lungs, 
and  stomach ;  and,  when  general  bleeding  may  not  seem  to  be  required, 
the  application  of  cups  or  leeches  to  the  organ  affected  is  often  extremely 
useful.  This,  then,  is  the  general  rule  for  the  employment  of  bleeding 
in  fevers;  namely,  that  it  is  to  be  resorted  to  not  directly  for  the  relief 
of  the  fever  itself,  but  for  the  abatement  or  cure  of  any  local  inflamma- 
tion, or  vascular  irritation,  which  may  be  either  the  cause  of  the  fever, 
an  incidental  attendant  upon  it,  or  an  effect. 

3.  Nervous  Irritation.     When  this  is  dependent  on  an  abnormal  vas- 
cular excitement  of  the  nervous  centres,  or  is  connected  with  active  con- 
gestion or  inflammation  of  the  part  in  which  the  nervous  disorder  is  ex- 
hibited, bleeding  may  generally  be  employed  with  good  effect ;  though, 
as  in  the  conditions  before  referred  to,  the  violence  of  the  affection  may 
not  be  such  as  to  require  it.    All  convulsive  diseases  and  painful  spasms 
may  be  ranked  in  this  category,  under  the  circumstances  mentioned.     In 
eclampsia,  bleeding  is  often  extremely  serviceable,  and  sometimes  neces- 
sary to  save  life  by  controlling  cerebral  excitement.    In  spasm  of  the  rima 
glottidis,  with  irritation  of  the  laryngeal  membrane,  constituting  croup 
in  children,  it  is  often  necessary.     Spasms  of  the  heart,  stomach,  bowels, 
biliary  passages,  ureter,  bladder,  and  uterus,  call  for  it  when  associated 
with  a  similar  state  of  the  tissues,  in  which  they  are  respectively  situ- 
ated.    The  same  may  be  said  of  mania,  and  all  other  nervous  disorders. 
But  great  care  must  be  taken  not  to  confound  these  affections  with  the 
very  similar  ones  proceeding  from  pure  nervous  irritation,  without  active 
congestion  or  inflammation,  or  from  positive  debility  or  depression  of  the 
nervous  centres ;  in  which  cases  tonics  and  stimulants  are  required,  and 
not  the  lancet. 

4.  To  Awaken  Susceptibility  in  the  Cerebral  Centres.     In  cases  of 
poisoning  by  one  of  the  stimulating  narcotics,  as  opium  or  belladonna, 
the  brain  is  rendered  so  insensible  by  the  poison,  that  it  cannot  duly  feel 
impressions  made  upon  other  organs.     It  is  highly  important  to  evacu- 
ate the  poison,  and  sometimes  emetics  are  the  only  means  to  which  we 
can  have  recourse.     But,  in  the  state  of  insensibility  referred  to,  these 
medicines  wrill  often  fail  to  operate.     Bleeding  is  here  indicated,  if  the 
pulse  permit,  to  diminish  the  cerebral  congestion,  and  thus  for  a  time 
restore  such  a  degree  of  susceptibility,  as  may  enable  the  brain  to  feel 
the  impression  of  the  medicine,  and  send  the  requisite  influence  to  the 
parts  concerned  in  the  act  of  vomiting. 

5.  To  Promote  Absorption.   With  this  object,  bleeding  has  sometimes 
been  used  in  dropsies ;  but  it  is  almost  never  proper,  unless  in  cases  in 
which  the  dropsy  is  dependent  upon  vascular  irritation  or  inflammation 
of  the  tissue  affected ;  and,  in  such  cases,  it  might  be  indicated  independ- 
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ently  of  the  effusion.  The  existence  of  the  latter  may,  however,  afford 
an  additional  inducement  to  bleeding,  when  it  might  not  otherwise  be 
deemed  necessary.  In  the  dropsy  connected  with  acute  inflammatory 
congestion  of  the  kidneys,  as  in  one  of  the  forms  of  Bright's  disease,  the 
remedy  is  sometimes  very  useful.  In  oedema  of  the  lungs  it  is  very  im- 
portant, and  should  always  be  resorted  to  when  suffocation  is  imminent, 
and  the  patient  not  extremely  feeble.  In  ordinary  dropsies,  however,  the 
system  is  in  general  so  much  debilitated,  that  bleeding  could  do  only 
harm  in  the  end,  however  much  it  might  momentarily  relieve  by  favour- 
ing the  absorption  of  the  effused  fluid. 

2.  Indirect  Depletion. 

By  this  expression  is  meant  a  diminution  of  the  quantity  of  blood, 
arising  from  a  diminished  supply  of  nutritive  material,  calculated  to 
repair  the  waste  incurred  in  the  support  of  the  functions.  If  the  blood 
is  expended  in  nutrition,  respiration,  and  other  vital  processes,  and  re- 
ceives insufficient  supplies  through  the  digestive  and  absorbent  functions, 
it  must  suffer  a  diminution,  if  not  in  bulk,  at  least  in  the  proportion  of 
its  solid  organic  constituents.  The  same  effects  are  produced  upon  it  as 
result,  in  the  end,  from  direct  depletion.  It  becomes  less  stimulant  and 
nutritive  to  the  functions,  which  are  consequently  depressed  in  the  same 
manner  as  by  the  loss  of  blood,  though  less  rapidly.  The  remarks, 
moreover,  before  made  in  relation  to  the  frequent  nervous  irritation,  and 
circulatory  and  respiratory  excitement,  resulting  from  an  impoverished 
state  of  the  blood,  and  to  the  principles  upon  which  these  effects  are  pro- 
duced, are  not  less  applicable  to  the  consequences  of  indirect  than  to 
those  of  direct  depletion.  It  is  unnecessary,  therefore,  to  repeat  them  in 
this  place. 

Indirect  depletion  is  effected  in  two  ways ;  1.  by  removing  from  the 
stomach  and  bowels  the  nutritious  material  which  may  have  been  swal- 
lowed, and  in  a  greater  or  less  degree  digested,  before  it  has  had 
the  opportunity  of  entering  the  circulation ;  and  2.  by  lessening  the 
amount  or  lowering  the  quality  of  the  food  admitted  into  the  stomach. 
The  first  end  is  attained  by  means  of  emetics  and  cathartics,  which  are, 
therefore,  doubly  depletory;  to  wit,  directly,  by  promoting  secretion 
from  the  blood,  and  indirectly,  in  the  method  here  referred  to.  This  sub- 
ject will  be  treated  of  under  the  two  classes  of  medicines  mentioned.  It 
is  the  second  method  only  with  which  we  are  concerned  at  present.  In 
this,  there  may  be  entire  abstinence  from  food,  or  simply  a  diminution 
of  its  quantity,  or  an  alteration  of  its  character ;  or  the  two  latter  condi- 
tions may  be  combined. 

1.  Abstinence.  Entire  abstinence  from  food  can  be  tolerated  only  when 
the  appetite  is  wanting.  If  it  be  attempted,  as  a  sedative  measure,  when 
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the  digestive  function  is  in  good  order,  and  the  system  calls  for  food, 
though  great  prostration  may  occur,  and  even  death  result,  yet  the  symp- 
toms exhibited  in  the  progress  of  the  starvation  will  be  anything  else 
than  purely  sedative.  The  wants  of  the  functions  call  imperiously  upon 
the  nervous  centres ;  these  express  their  own  suffering  by  an  intense 
sensation  of  hunger,  while  the  heart  is  excited  to  send  the  diminishing 
blood  in  a  more  rapid  current  through  the  organs;  and,  if  no  relief  is 
afforded,  both  the  animal  and  organic  functions  are  thrown  into  great 
disorder,  and  delirium  and  low  fever  not  un  frequently  precede  death. 
Entire  abstinence,  therefore,  cannot  be  safely  resorted  to  as  a  sedative 
agent,  under  the  circumstances  mentioned.  But  for  a  day  or  two,  in  the 
early  stage  of  severe  inflammation,  or  high  fever,  when  there  is  an  aver- 
sion instead  of  desire  for  food,  it  may  be  proper  to  obey  the  pointing  of 
nature,  and  to  withhold  nutriment  in  every  shape,  allowing  the  patient 
only  pure  cold  water.  Longer  than  this,  it  will  seldom,  I  think,  be 
proper  to  persevere  in  the  exclusive  method,  even  though  the  want  of 
desire  for  food  should  continue.  The  starving  plan,  in  inflammations  and 
fevers,  may  counteract  the  very  object  it  is  intended  to  serve.  The  func- 
tions are  not  quiescent  in  these  affections.  They  are  constantly  in  ex- 
ercise, in  a  greater  or  less  degree,  and  constantly  consuming  blood.  In 
the  absence  of  any  supply  through  the  digestive  organs,  the  circulation 
must  depend  upon  the  material  thrown  into  it  through  the  absorbents, 
or  entering  the  venous  radicles,  derived  from  the  disintegration  of  the 
tissues.  This  of  course  is  animal  food  in  a  highly  concentrated  form, 
and  probably  not  always  in  the  best  state  of  preparation.  The  blood  is 
thus  rendered  impure,  and  becomes  irritant;  and.  instead  of  a  simple 
sedative  effect  being  experienced,  it  is  probable  that  the  inflammation  and 
the  fever  are  increased.  Nutritive  matter  should,  therefore,  be  supplied, 
at  first  of  the  blandest  character  and  feeblest  sustaining  power,  and  after- 
wards improved  in  both  these  respects,  as  the  disease  advances,  and  the 
system  may  more  need  support. 

2.  Diminution  Simply  of  the  Quantity  of  Food.  This  is  undoubtedly 
sedative  in  its  tendency,  unless  the  diminution  be  so  great  as  to  excite 
the  reactive  influences  above  explained.  In  health  it  may,  perhaps,  be 
considered  as  purely  sedative.  But,  in  diseases  of  excitement,  a  mere 
abstraction  of  a  portion  of  the  diet  ordinarily  used  in  health,  without  a 
change  in  its  character,  is  not  all  that  the  circumstances  require.  Sup- 
posing it  to  be  of  the  usual  mixed  character,  partly  animal  and  partly 
vegetable,  it  will  often  be  found  to  stimulate  the  system  injuriously  even 
in  very  small  quantity.  There  is  something  in  the  flesh  of  animals,  used 
as  food,  that  is  more  than  purely  nutritious.  There  is  something  essen- 
tially stimulating  to  the  system,  quite  independently  of  any  immediate 
effects  on  the  digestive  organs.  Even  in  health  this  may  be  observed  to 
a  considerable  extent.  Any  one  who  will  count  his  pulse  and  observe  his 
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feelings  after  a  meat  dinner,  will  find  the  former  more  frequent,  and  the 
latter  in  various  ways  evincive  of  a  higher  excitation,  than  when  the 
meal  is  confined  to  vegetables  or  even  milk.  I  have  often  noticed  this 
in  my  own  personal  experience.  In  diseases  of  excitement  the  difference 
is  still  greater.  How  often  is  the  attention  of  the  physician  arrested,  in 
his  visits,  by  some  aggravation  of  inflammation  or  fever,  which  he  is 
enabled  to  trace,  by  his  inquiries,  to  the  forbidden  use  of  animal  food ! 
Even  a  small  quantity,  quite  insufficient,  by  its  mere  nutritive  matter,  to 
produce  any  sensible  impression,  will  be  found  sufficient  to  increase  the 
frequency  of  the  pulse  and  heat  of  skin,  as  though  the  patient  had  been 
taking  wine.  How  much  more  stimulant,  for  example,  is  a  little  soup, 
than  an  equal  quantity  of  gruel,  though  the  latter  may  contain  a  larger 
amount  of  assimilable  matter  !  In  employing  diet,  therefore,  as  a  seda- 
tive agent  in  disease,  it  is  necessary  not  merely  to  lessen  the  quantity, 
but  to  abstract  from  it  the  animal  ingredients,  either  wholly  or  in  part, 
according  to  the  degree  of  sedative  influence  required.. 

3.  Low  Diet.  —  Antiphlogistic  Diet.  Three  conditions  are  essential 
to  the  constitution  of  a  strictly  low  diet,  adapted  for  full  antiphlogistic 
effect ;  first,  that  it  must  be  feebly  nutritive ;  secondly,  that  it  must  not 
have  the  effect,  through  its  difficult  solubility  in  the  stomach,  or  any 
other  quality,  of  irritating  the  digestive  organs  ;  and  thirdly,  that  it 
should  not  be  stimulating  to  the  system.  In  relation  to  the  first  of  these 
conditions,  there  should  be  a  scale  rising  from  the  lowest  point  nearly 
up  to  the  standard  of  health,  in  order  that  it  may  accord  with  the  vary- 
ing degree  of  systemic  excitement ;  in  relation  to  the  second,  the  char- 
acter of  the  food  may  be  changed  with  the  increasing  digestive  power ; 
but,  so  long  as  a  positively  sedative  influence  is  required  there  must  be 
no  relaxation  upon  the  third  point.  For  the  sake  of  convenience,  we 
may  make  four  degrees  of  low  diet,  rising  successively  from  the  lowest ; 
though  in  reality  they  run  together  by  insensible  gradations. 

a.  The  diet  lowest  in  the  scale  of  nutrition  consists  of  a  set  of  vegetable 
principles,  not  analogous  in  composition  to  any  one  of  the  proper  con- 
stituents of  the  animal  tissues,  and  therefore  requiring  change  before 
they  can  enter  into  the  nutrition  of  the  body.  They  are,  moreover,  very 
bland  in  their  nature,  so  as  to  admit  of  contact  with  the  irritated  tissues, 
without  in  general  aggravating,  in  any  degree,  the  existing  irritation. 
They  can  be  readily  isolated,  and  therefore  administered  without  admix- 
ture of  substances  which  may  be  less  mild.  In  watery  solution,  they 
are  admirably  adapted  to  the  highest  state  of  inflammatory  and  febrile 
excitement,  and  should  be  the  first  substances  used  upon  commencing  a 
nutritive  plan  after  entire  abstinence.  The  substances  referred  to  are 
the  different  kinds  of  gum  or  mucilage,  starch,  and  sugar.  In  compo- 
sition they  resemble  one  another  closely,  consisting  of  carbon,  hydrogen, 
and  oxygen,  of  which  the  two  latter  principles  are  in  the  same  propor- 
VOL.  n. — 4 
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tion  as  in  water.  They  differ  somewhat  in  their  degree  of  blandness ; 
gum  being  first  in  this  respect,  then  starch,  and  lastly  sugar.  The 
blandest  are  best  adapted  to  the  highest  grades  of  gastric  irritation.  I 
shall  have  occasion  to  notice  these  substances  more  particularly  when 
treating  of  the  class  of  demulcents.  Those  most  used  in  this  country 
are  gum  arabic,  infusions  of  slippery  elrn  bark  and  sassafras  pith,  arrow- 
root, sago,  tapioca,  barley-water,  rice-water,  refined  sugar,  and  molasses. 
They  are  given  in  solution,  and  more  or  less  concentrated,  according  to 
the  amount  of  nutrition  required.  They  may  be  administered  separately 
or  mixed,  and  may  often  be  advantageously  flavoured  with  one  of  the 
milder  vegetable  acids,  especially  citric  acid  in  the  form  of  lemon-juice. 
These  acids  themselves  undergo  digestion,  and  probably,  like  the  prin- 
ciples mentioned,  contribute  somewhat  to  nutrition,  or  to  the  purposes 
of  respiration  ;  while,  by  their  sedative  or  refrigerant  properties,  they 
directly  meet  the  existing  indication.  They  are  occasionally,  however, 
somewhat  irritant  to  the  stomach,  and  require  attention  on  this  point. 
They  exist  in  fruits,  from  which  they  are  usually  prepared  for  use,  in 
the  form  of  expressed  juice,  infusion,  jelly,  or  syrup;  as  in  lemonade, 
orangeade,  infusion  of  tamarinds,  apple-water,  currant  jelly  or  blackberry 
jelly  diffused  in  water,  etc.  In  the  same  state  of  system,  patients  may 
be  allowed  to  suck  the  juice  of  sweet  oranges,  and  the  finer  kinds  of 
grapes,  which  are  often  extremely  grateful. 

Some  chemical  physiologists  deny  the  possession  of  nutritive  prop- 
erties by  the  above  substances,  maintaining  that  they  are  of  use  simply 
by  furnishing  materials  for  combustion  in  the  body,  and  thus  supporting 
animal  temperature.  Their  conclusions  are  mainly  theoretical ;  but  have 
been  supported  by  the  asserted  fact,  that  animals,  confined  exclusively  to 
one  of  these  principles,  die  in  the  course  of  four  or  five  weeks.  But  this 
is  true  of  any  other  single  principle,  however  nutritious,  with  the  excep- 
tion, as  has  been  asserted,  of  gluten.  Fibrin,  albumen,  or  gelatin,  if  given 
separately  and  exclusively  to  dogs,  will  not  support  life  long.  Hence, 
it  is  not  the  want  of  nutritious  properties  in  gum,  starch,  and  sugar, 
which  causes  animals  to  perish  if  confined  to  any  one  of  them,  but  the 
fact  that  a  mixture  of  principles,  with  the  exception  above  referred  to,  is 
necessary  to  life.  Besides,  the  fact  that  animals  will  live  a  month  or 
more  on  one  of  them  shows  that  it  has  some  degree  of  nutritive  property. 
It  is  said  that  they  contain  no  nitrogen,  and  therefore  cannot  be  con- 
verted into  nitrogenous  tissue.  The  answer  to  this  is  extremely  obvi- 
ous. Nitrogen  is  supplied  by  other  bodies  at  the  same  time ;  and  it  is 
not  impossible  that,  in  the  digestive  laboratory,  the  nitrogen  always 
taken  into  the  stomach  in  small  proportion  in  the  water  drank,  and  a 
portion  of  that  inhaled  into  the  lungs,  may  be  made  use  of  to  supply  the 
deficiency.  There  is  no  satisfactory  proof  that  what  is  here  suggested 
does  not  take  place ;  and  probability  is  altogether  in  its  favour.  Phi- 
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losophers,  speculating  in  their  closets,  are  apt  to  look  at  the  small  facts 
brought  immediately  before  their  notice  in  experiments,  and  do  not  suf- 
ficiently look  abroad  at  the  great  facts  presented  to  them  in  nature.  In 
respect  to  starch,  we  are  told  that,  in  the  shape  of  sago,  it  serves  as  the 
chief  nutriment  for  whole  tribes  of  people  in  the  East  India  Islands; 
and  the  fact  is  notorious,  that  many  millions  of  the  inhabitants  of  the 
tropics  live  almost  exclusively  on  rice,  of  which  85  per  cent,  is  starch. 
Now  in  these  hot  regions,  little  animal  temperature  is  required  to  be 
generated;  as  the  heat  of  the  climate  is  often  greater  than  that  of  the 
body.  If  starch,  therefore,  is  intended  only  to  serve  the  purpose  of  gen- 
crating  heat  in  the  body,  it  must  be  in  these  countries  very  nearly  super- 
fluous; and  yet  it  constitutes  85  per  cent,  of  the  food  of  the  people.  Is 
it  possible  that  nations  would  adopt,  as  their  main  article  of  diet,  a  pro- 
duct of  which  so  large  a  proportion  is  superfluous  ?  To  my  mind  it  seems 
quite  clear,  that  the  starch  in  rice  enters  into  the  constitution  of  the  body, 
and  aids  in  the  formation  even  of  its  nitrogenous  ingredients  ;  and,  until 
the  possibility  of  this  fact  is  disproved,  a  sound  induction  seems  to  me 
to  require  its  admission.  Besides,  we  have  analogous  facts  in  relation 
to  the  other  principles.  The  Africans,  when  they  collect  gum  arabic  for 
commerce,  are  said  to  form  of  it  a  prominent  article  of  diet,  and  to  be 
well  nourished  under  its  use  ;  and  the  negroes  of  the  sugar  plantations 
are  asserted  to  grow  fat  upon  the  saccharine  matter  which  they  consume, 
at  the  period  of  the  sugar  harvest.  At  all  events,  long  experience  has 
convinced  the  medical  world  that  patients,  in  febrile  and  inflammatory 
diseases,  are  sufficiently  supported  by  these  mucilaginous,  amylaceous, 
and  saccharine  drinks,  during  the  highest  stage  of  excitement;  and  they 
are  still  used,  and  probably  will  continue  to  be  used,  whatever  specula- 
tive opinions  may  be  entertained  upon  the  subject. 

b.  A  diet  more  nutritious  than  the  preceding  consists  of  vegetable 
products,  containing,  along  with  one  or  more  of  the  principles  above 
treated  of,  others  supposed  to  be  identical  with  certain  essential  constit- 
uents of  the  animal  tissues,  and  in  most  instances  nitrogenous.  These 
are  albumen,  gluten,  and  the  vegetable  fixed  oils.  They  are  highly 
nutritious  without  being  stimulant,  and  are  consequently  well  adapted 
to  that  stage  of  inflammation  and  fever,  in  which  the  strength  begins  to 
decline,  but  a  degree  of  excitement  continues  requiring  antiphlogistic 
regimen.  These  principles  are  never  used  in  an  isolated  state,  but  com- 
bined with  gum,  starch,  sugar,  etc.,  as  they  exist  in  nature  in  the  differ- 
ent grains.  Gruel  made  of  Indian  meal  or  oatmeal,  Indian  mush, 
boiled  rice,  panada  made  from  wheat  bread,  toasted  wheat  bread,  and 
water  crackers,  are  forms  in  which  these  substances  may  be  used. 

In  nature,  the  two  sets  of  nutritious  principles  above  treated  of  are 
often  associated  with  an  indigestible  principle  called  lignin  or  woody 
fibre,  which  appears  to  answer  the  purpose  of  stimulating  the  peristaltic 
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movement  of  the  bowels,  and  thus  obviating  costiveness.  This  fre- 
quently gives  a  fibrous  and  tenacious  quality  to  the  products  in  which  it 
is  contained,  rendering  them  difficult  of  solution  in  the  gastric  juice,  and 
consequently  liable  to  irritate  a  delicate  stomach.  On  this  account,  the 
products  alluded  to  are  unfit  for  febrile  cases,  in  which  the  digestion  is 
feeble;  but,  as  they  are  in  no  degree  stimulant  to  the  system,  they  may 
be  used  in  mild  or  chronic  inflammation  unattended  with  fever,  or  defi- 
ciency of  digestive  powers.  Such  are  the  edible  fruits,  and  the  various 
garden  vegetables. 

c.  Next  in  order  of  nutritive  quality  I  would  place  milk,  which  seems, 
in  relation  to  its  qualities  as  an  article  of  diet,  to  hold  a  place  between 
vegetable  food,  and  the  more  nutritious  and  stimulating  animal  products. 
Its  prominent  constituent,  called  casein,  is  a  nitrogenous  principle  anal- 
ogous in  composition  to  the  vegetable  albuminous  substances,  though, 
as  I  believe,  somewhat  more  readily  assimilable,  and  more  supporting. 
The  oily  matter,  too,  which  it  contains  suspended  in  water,  through  the 
instrumentality  of  the  casein,  is  both  readily  digested  and  highly  nutri- 
tious. As  infants,  and  the  young  of  many  animals  are  supported  for  a 
long  time  wholly  on  milk,  it  follows  that  it  contains  everything  requisite 
for  the  formation  of  the  body,  and  may  be  given  in  cases  requiring 
nourishment  with  an  entire  confidence  that  it  will  fully  answer  the  pur- 
pose. It  is  an  excellent  article  of  food  in  cases  in  which  it  is  still  neces- 
sary to  withhold  the  full  ordinary  diet,  but  an  indication  exists  for  im- 
proving the  blood.  I  am  very  much  in  the  habit  of  using  it  in  low 
fevers,  after  the  first  stage  is  passed ;  in  enteric  or  typhoid  fever,  for  ex- 
ample, in  the  second  week.  In  these  cases,  I  prescribe  it  in  doses  of  a 
tablespoonful  every  hour,  which  alone,  or  with  a  little  gruel  two  or  three 
times  a  day,  or  a  piece  of  dry  toast  and  a  cup  of  tea  morning  and  even- 
ing, is  often  sufficient  for  the  nourishment  of  the  patient  at  this  period; 
before  decided  debility  or  prostration  has  set  in,  requiring  stimulation. 
In  other  febrile  cases,  under  similar  circumstances,  and  in  inflammations 
when  it  becomes  desirable  to  support  the  strength,  I  use  the  same 
method.  This  administration  of  the  milk  in  small  quantities,  frequently 
repeated,  is  often  essential  to  its  proper  digestion  in  a  feeble  stomach. 
When  taken  largely,  it  is  apt  to  be  coagulated  in  a  large  clot,  which  the 
gastric  juice  cannot  readily  penetrate,  and  which,  lying  heavily  on  the 
stomach,  sometimes  provokes  vomiting.  Given  in  the  way  1  have  men- 
tioned, it  is  readily  dissolved,  and  never  aggregates  into  large  homo- 
geneous masses.  I  consider  milk  also  as  preferable  to  almost  any  other 
-kind  of  food,  when,  in  cases  requiring  a  slight  reduction  of  the  diet  from 
the  ordinary  standard  of  health,  there  is  also  evidence  of  depraved  blood. 
-By  administering  pure  milk  in  such  cases,  along  with  remedies  calcu- 
lated to  correct  the  disordered  digestive  and  assimilative  processes,  we 
are  at  least  sure  of  having  all  the  materials  necessary  for  making  sound 
wholesome  blood. 
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d.  There  is  one  other  modification  of  food  which  may  be  classed  with 
sedative  agencies;  because,  though  highly  nutritious,  it  is  considerably 
less  stimulating  than  an  ordinary  full  diet,  and  may  be  employed  where 
a  slightly  depressing  influence  is  required;  as  in  chronic  inflammations 
with  a  certain  degree  of  debility,  which  forbids  any  considerable  curtail- 
ment of  nutrition.  I  refer  to  boiled  meats,  including  the  flesh  of  birds,  and 
fink.  These  are  destitute  of  the  more  stimulant  and  soluble  ingredients  of 
flesh,  and  consist  mainly  of  coagulated  albumen  and  fibrin.  The  former 
is  the  chief  constituent  of  the  serum  of  the  blood,  the  latter  of  the  mus- 
cular fibre ;  and  both  consequently  exist  in  flesh,  which  always  contains 
blood.  They  are  closely  analogous  to  the  albumen  and  gluten  of  vege- 
tables; and  by  most  chemists  are' considered  identical.  The  physician, 
deciding  from  his  observation  of  the  comparative  effects  of  boiled  meats 
and  bread  in  disease,  would  entertain  some  doubt  of  the  entire  accuracy 
of  these  results.  I  do  not,  myself,  believe  in  their  identity.  I  cannot 
think  that  the  albumen  circulating  with  the  blood,  and  the  fibrin  of  the 
muscles,  are  exactly  the  same  as  the  albumen  and  gluten  of  wheat  flour. 
I  am  quite  sure  that  a  diet  of  the  former  would  be  found  to  be  less 
adapted  to  inflammatory  cases  than  one  of  the  latter;  and  that  bread 
might  be  allowed  in  fevers  where  boiled  meats  could  not  be  prudently 
given.  The  casein  of  milk  is  placed  in  the  same  category  with  albumen 
and  fibrin ;  and  the  three,  whether  found  in  animals  or  vegetables,  are 
supposed  to  be  modifications  of  a  peculiar  principle  called  protein;  and 
hence  have  been  denominated  protein  compounds.  But  this  view  is 
hypothetical,  and  would,  I  think,  be  quite  premature  if  applied  to  thera- 
peutics. The  probability  is  that  all  of  them,  when  taken  into  the  stomach, 
undergo  modifications  through  the  influence  of  the  gastric  juice,  prepara- 
tory to  being  taken  up  by  the  lacteals  and  venous  radicles.  The  point  upon 
which  I  would  particularly  insist  is,  that  the  animal  products  should  not, 
in  consequence  of  close  analogy  in  composition  with  the  vegetable,  be  con- 
sidered as  identical  in  physiological  properties,  and  therefore  employed  in- 
discriminately as  articles  of  diet  in  disease.  The  vegetable  are  calculated 
for  a  higher  grade  of  inflammatory  action  than  the  animal ;  and  the  latter 
hold  a  position  in  the  scale  of  diet  but  a  little  lower  than  that  adapted  to 
full  health.  I  am  not  confident  that  meats  thoroughly  boiled,  so  as  to 
be  deprived  of  all  their  soluble  parts,  would  be  entitled  to  a  higher  place 
than  milk;  but  I  have  no  doubt  that,  imperfectly  deprived  of  their  solu- 
ble matter,  as  they  generally  are  when  boiled  for  the  table,  they  are  de- 
cidedly more  stimulating.  Soups,  oysters,  soft-boiled  eggs,  and  roasted, 
baked,  and  broiled  meats,  though  good  articles  of  diet  when  the  object 
is  to  stimulate  and  support  an  enfeebled  system,  cannot  be  admitted 
among  sedative  agents;  and  all  stimulant  drinks  and  condiments  are  of 
course  excluded. 
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I. 

ARTERIAL  SEDATIVES. 

Syn.  Refrigerants. 

THESE  are  medicines  which  reduce  the  force  of  the  circulation  by  an 
immediate  influence,  independently  of  any  depletion  they  may  occasion, 
and  without  any  obvious  direct  action  on  the  nervous  system  of  animal 
life.  Whatever  effects  they  may  produce  upon  the  brain,  considered  as 
the  centre  of  the  animal  functions,  are  probably  the  result  of  their  pri- 
mary action  upon  the  great  organic  functions,  especially  those  of  circula- 
tion and  respiration. 

It  does  not  follow,  from  the  possession  of  this  depressing  power  over 
the  circulation,  that  they  are  also  sedative  in  their  local  operation.  On 
the  contrary,  some  of  them  are  energetic  local  irritants,  as  the  prepara- 
tions of  antimony,  for  example ;  and  most  of  them  conjoin  with  their, 
general  sedative  property  that  of  stimulating  one  or  more  of  the  secre- 
tions. 

Their  influence  on  the  circulation  is  exhibited  in  a  diminution  of  the 
force,  fulness,  and  frequency  of  the  pulse,  and  of  the  temperature  of  the 
body.  From  the  latter  effect,  they  are  frequently  denominated  refriger- 
ants. Under  certain  circumstances,  some  of  them  produce  coolness  by 
a  direct  chemical  influence ;  as  when  nitre  is  swallowed  in  the  state  of 
powder,  and  renders  latent  a  portion  of  the  free  heat  of  the  stomach  in 
the  act  of  solution ;  but  generally  their  refrigerant  effect  is  probably  de- 
pendent exclusively  on  the  diminished  energy  of  the  circulation,  and  the 
consequently  smaller  amount  of  change  in  the  blood  that  takes  place  in 
the  pulmonary  and  systemic  capillaries. 

The  respiration  is  depressed  correspondingly  with  the  circulation,  and 
probably  as  a  consequence  of  the  diminished  amount  of  blood  sent 
through  the  lungs. 

How  far  the  directly  depressing  effects  of  these  medicines  might  be 
carried  by  an  increase  of  the  quantity  taken,  it  is  not  easy  to  determine; 
as,  by  their  evacuant  and  locally  stimulant  properties,  the  more  energetic 
of  them  superadd  an  exhausting  depletion,  and  a  violent  inflammatory 
or  irritant  effect  in  the  part  to  which  they  may  be  applied,  to  their  imme- 
diate sedative  influence  ;  but,  whether  from  their  depressing  effects  alone, 
or  from  these  conjoined  with  the  local  results  referred  to,  many  of  them 
are  capable  of  destroying  life. 
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When  continued  long,  in  regular  medicinal  doses,  they  act  injuriously 
on  the  health  by  enfeebling  all  the  functions,  through  the  diminished 
supply  of  blood.  Indigestion,  anaemia,  emaciation,  and  general  debility 
result ;  and,  though  it  might  be  difficult  to  adduce  instances  in  which 
they  have  directly  produced  death  in  this  way,  yet  there  can  be  no  doubt 
that  they  may  operate  fatally  by  incapacitating  the  system  for  resisting 
ordinary  diseases. 

The  arterial  sedatives  are  applicable  to  the  treatment  of  all  diseases 
in  which  there  is  an  excess  of  arterial  excitement,  and  at  the  same  time 
a  sthenic  state  of  the  system.  Hence  they  are  much  used  in  inflamma- 
tion, high  vascular  irritation,  and  fever  of  vigorous  action.  They  may 
often  too  be  employed  to  diminish  febrile  heat  and  vascular  excitement, 
even  when  the  vital  forces  are  enfeebled  and  the  blood  impaired,  as  in 
typhoid  diseases ;  but,  under  these  circumstances,  more  caution  should 
be  used,  and  those  medicines  of  the  class  should  be  selected  which  are 
least  depressing,  and  have  least  tendency  to  impair  the  blood.  Thus, 
the  vegetable  acids,  as  the  citric  in  the  form  of  lemon-juice,  and  the  neu- 
tral alkaline  salts,  as  citrate  of  potassa  in  the  form  of  neutral  mixture  or 
effervescing  draught,  may  be  given  when  the  antimonials  might  be  contra- 
indicated. 


I.  ANTIMONY. 
AXTIMONIUM. 

The  preparations  of  this  metal  are,  beyond  all  comparison,  the  most 
important  of  the  arterial  sedatives.  Brought  into  notice  by  Basil  Val- 
entine, a  German  monk  of  the  fifteenth  century,  to  whose  unfortunate 
administration  of  it  to  his  brother  monks  it  is  said  to  owe  its  present 
name  (avrt  against,  and  /xovoc  monk),  antimony  had  for  a  long  time  to 
struggle  against  a  fierce  opposition,  over  which  it  at  length  triumphed  ; 
and  it  has  now  taken  a  position  in  the  Materia  Medica,  not  probably  so 
high  as  its  warm  advocates  would  have  at  one  time  claimed  for  it,  but 
certainly  far  above  the  rank  of  mediocrity.  The  intricate  diversity  of 
preparation  into  which  it  was  tortured  by  the  ingenuity  of  chemists,  and 
which  was  formerly  very  embarrassing  to  the  student,  has  happily  been 
reduced,  with  the  progress  of  pharmacy,  within  much  more  reasonable 
limits  ;  though  it  is  probable  that  therapeutics  would  suffer  little,  if  the 
number  of  its  preparations  were  still  further  restricted.  Indeed,  little 
use  is  made  at  present,  at  least  in  the  United  States,  of  any  other  than 
tartar  emetic,  which  is  probably  capable  of  producing  all  the  effects  that 
can  be  obtained  from  the  metal,  while  it  has  the  advantage,  beyond  all 
other  antimonials,  of  uniformity  in  composition  and  effect,  and  precision 
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of  dose.  The  metal  itself,  when  taken  internally,  in  the  state  of  fine 
powder,  often  acts  promptly  and  energetically,  but  with  so  little  certainty 
that,  though  formerly  used,  it  is  now  almost  never  prescribed.  It  is  only 
in  the  soluble  state  that  it  can  affect  the  system ;  and  the  metal,  there- 
fore, before  it  can  operate,  must  be  brought  into  this  condition  through 
chemical  reaction  with  the  gastric  liquids.  It  is  probably  the  acid  of 
'the  gastric  juice  which  produces  this  effect ;  and  the  presence  or  absence 
of  this,  therefore,  must  determine  whether  the  metal  is  to  be  active  or 
inert.  There  is  reason  to  believe  that  the  oxide  of  antimony  (the  ter- 
oxide  of  the  chemists)  is  the  form  in  which  alone  antimony  finds  entrance 
into  the  system,  and  that  the  presence  of  an  acid  is  necessary  to  make 
this  effective  by  rendering  it  soluble.  Now,  tartar  emetic  contains  this 
oxide  already  in  a  soluble  condition,  and  has  the  advantage  over  the 
metal  itself,  and  the  other  forms  in  which  it  is  used,  that  it  can  act  with- 
out the  intervention  of  an  acid,  and  that  consequently  it  does  not  depend 
on  any  fortuitous  condition  of  the  stomach,  whether  the  salt  shall  or  shall 
not  affect  the  system.  The  preparations  of  antimony  now  in  use  are,  1. 
tartrate  of  antimony  and  potassa,  or  tartar  emetic ;  2.  the  oxysulphuret, 
including  the  former  precipitated  sulphuret,  the  kermes  mineral,  and  the 
golden  sulphur  of  antimony ;  and  3.  the  teroxide,  pure,  or  in  the  form  of 
antimonial  powder.  I  shall  treat  of  the  general  effects  of  antimony  under 
the  head  of  the  first  of  these  preparations,  which  may  be  considered  as 
representing  the  metal,  and  shall  afterwards  allude  to  what  there  may 
be  peculiar  in  the  others,  whether  in  their  remedial  properties,  or  the  pur- 
poses to  which  they  are  applied. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA.  —  ANTI- 
MONII  ET  POTASS^E  TARTRAS.  U.  S. ANTIMONIUM  TARTARA- 

TUM.  Br. — ANTIMONII  POTASSIO-TARTRAS.  Lond.  —  ANTIMO 
NIUM  TARTARIZATUM.  Ed.,  Dub.  —  Tartarated  Antimony. — 
Potassio-tartrate  of  Antimony. —  Tartarized  Antimony. —  Tar- 
tar Emetic. 

This  is  prepared  by  saturating  the  excess  of  tartaric  acid  in  bitartrate 
of  potassa  with  oxide  of  antimony.  I  would  here  observe  that,  in  using 
the  term  oxide  of  antimony  instead  of  the  chemical  name  of  teroxide,  I 
am  incurring  no  risk  of  being  misunderstood,  as  this  is  the  only  well- 
defined  oxide  of  the  metal ;  the  compounds  containing  larger  proportions 
of  oxygen  being  acids,  and  called  antimonious  and  antimonic  acid.  It 
is,  besides,  the  officinal  name.  In  different  processes,  different  forms  of 
the  oxide  are  used ;  but  it  was  generally  admitted,  till  of  late,  that  the 
most  convenient  was  the  powder  of  Algaroth,  which  contains  the  oxide  of 
antimony  combined  with  a  little  chloride.  At  present,  however,  the  pure 
oxide  of  antimony  is  used  in  our  national  Pharmacopoeia,  which  gives  a  dis- 
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tinct  process  for  its  preparation.  This  is  boiled  with  bitartrate  of  potassa 
in  distilled  water,  and  the  solution,  having  been  filtered  while  hot,  is 
set  aside  to  crystallize.  The  crystals  thus  obtained  are  the  salt  in  ques- 
tion, containing  two  equivalents  of  tartaric  acid,  one  of  potassa,  and  one 
of  oxide  of  antimony,  besides  water  of  crystallization.  These  constit- 
uents are  probably  combined  in  the  form  of  a  double  salt,  composed  of 
one  equivalent  of  tartrate  of  antimony,  one  of  tartrate  of  potassa,  and 
two  or  three  of  water.  With  this  view  of  its  nature,  it  is  properly  des- 
ignated as  tartrate  of  antimony  and  potassa.  It  should  always.be  pro- 
cured in  the  form  of  crystals,  as  the  possibility  of  accidental  admixture 
of  impurities,  or  purposed  sophistication,  is  thus  provided  against ;  and 
arsenic,  which  is  stated  by  Serullas  to  accompany  antimony  in  its  other 
preparations,  is  entirely  excluded  from  this,  being  left  behind  when  it 
crystallizes. 

Properties.  The  crystals  of  tartar  emetic,  when  recently  prepared,  are 
transparent,  but  on  exposure  become  white  and  opaque  by  efflorescence. 
Their  characteristic  form  is  that  of  rhombic  octohedra,  though,  as  usually 
existing  in  commerce,  the  crystals  are  seldom  perfect,  presenting  in  gen- 
eral the  shape  of  a  four-sided  pyramid  with  a  broken  irregular  base.  The 
salt  is  commonly  in  the  form  of  a  white  powder  in  the  shops.  Tartar 
emetic  is  inodorous,  of  a  slightly  sweetish,  somewhat  styptic,  and  metal- 
lic taste,  readily  soluble  in  water,  and  soluble  in  dilute  alcohol,  but  in- 
soluble in  alcohol  when  concentrated.  Its  aqueous  solution  is  decom- 
posed on  exposure  to  the  air,  with  the  production  of  a  microscopic  fungus, 
which  gives  it  a  mouldy  appearance. 

The  salt  is  charred  by  heat,  with  the  odour  of  burning  tartaric  acid. 
With  sulphuretted  hydrogen  it  forms  in  solution  an  orange-red  pre- 
cipitate of  sulphuret  of  antimony,  which  is  dissolved  by  hot  muriatic 
acid  ;  and  the  solution  thus  formed,  if  poured  into  water,  is  decomposed, 
with  the  formation  of  a  white  powder. 

Incompatibles.  Sulphuric,  nitric,  and  muriatic  acids  produce  precipi- 
tates with  the  solution,  which  are  soluble  in  an  excess  of  the  acid.  Pre- 
cipitates are  also  caused  by  the  alkalies  and  their  carbonates,  lime-water, 
chloride  of  calcium,  acetate  and  subacetate  of  lead,  corrosive  chloride  of 
mercury,  hydrosulphuric  acid  and  the  soluble  sulphurets,  and  the  vege- 
table astringents  through  their  tannic  acid. 

1.  Effects  on  the  System. 

In  general  terms,  tartar  emetic  may  be  said  to  be  sedative  to  the  cir- 
culation and  respiration,  stimulant  to  most  of  the  secretions,  and,  in  large 
doses,  emetic,  and  often  cathartic. 

Given  in  minute  doses,  such  as  produce  no  observable  effect  in  health, 
it  is  thought  to  modify  the  system  in  some  unknown  way,  so  as  to  be 
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serviceable  in  certain  diseases.  In  other  words,  it  is  supposed  to  act  as 
an  alterative. 

When  given  so  largely  as  to  occasion  obvious  effects,  its  sedative  influ- 
ence is  evinced  by  a  diminution  in  the  frequency,  force,  and  fulness  of 
the  pulse,  in  the  frequency  of  respiration,  and  in  the  temperature  of 
the  surface.  If,  at  the  same  time,  the  heart  be  examined  by  the  ear,  it 
will  be  found  to  act  less  forcibly.* 

Along  with  these  sedative  effects,  there  is  very  often  an  increase  of 
one  or  more  of  the  secretions ;  that  one  of  the  secretory  functions  being 
most  affected,  towards  which  circumstances  especially  direct  the  agency 
of  the  medicine.  Thus,  when  the  patient  is  covered  warmly  in  bed,  and 
warm  drinks  or  diaphoretic  medicines  are  given  at  the  same  time,  per- 
spiration is  specially  promoted.  If,  on  the  contrary,  the  surface  of  the 
body  be  kept  cool,  and  cold  or  diuretic  drinks  are  exhibited,  the  action 
of  the  medicine  is  directed  to  the  kidneys,  and  the  urine  is  sometimes 
greatly  increased.  Should  the  bronchial  tubes  be  in  a  state  of  vascular 
irritation  or  inflammation,  the  antimonial  has  a  tendency  to  increase  the 
mucous  secretion,  and  not  unfrequently  acts  as  a  very  efficient  expecto- 
rant. In  somewhat  larger  doses  than  necessary  to  affect  the  secretions 
above  mentioned,  and  sometimes  even  in  the  same  dose,  it  operates  as  a 
laxative,  producing  liquid  discharges,  which  may  be  bilious,  mucous,  or 
watery,  showing  that  the  secretions  of  the  liver,  the  intestinal  mucous 
membrane,  and  possibly  the  pancreas,  are  promoted.  When  it  affects 
the  bowels,  it  is  less  apt  to  act  upon  the  skin  and  kidneys,  partly  because 
it  is  carried  out  of  the  system  without  being  absorbed,  and  partly  also 
because,  when  any  one  of  the  secretions  is  increased,  from  any  cause, 
it  is  apt  to  be  so  at  the  expense  of  the  others.  The  medicine  is  said 
sometimes  also  to  increase  the  saliva. 

*  Dr.  Theodore  Ackerman  states  positively,  as  the  result  of  often  repeated  experi- 
ments, that,  instead  of  diminished  frequency  of  the  pulse,  which  is  generally 
affirmed  to  be  one  of  the  effects  of  tartar  emetic,  that  medicine,  given  in  moderate 
doses,  uniformly  incrertses  the  frequency  of  the  pulse  when  it  begins  to  nauseate. 
After  a  time  the  frequency  diminishes,  but  not  to  the  normal  standard,  and  then 
rises  again  before  it  ultimately  settles  down  to  the  usual  state.  He  never  saw  a 
diminution  in  the  frequency  of  the  pulse  from  medium  doses  in  less  than  eight 
hours.  But  at  the  same  time  that  it  is  thus  accelerated,  it  i«  weakened;  and  the 
heart's  impulse  is  lessened  both  in  force  and  extent.  Respiration  increases,  and 
falls  in  frequency  with  the  pulse.  The  temperature  is  reduced  in  proportion  to  the 
frequency  and  weakness  of  the  pulse.  The  amount  of  the  excretions  and  secre- 
tions is  on  the  whole  increased.  The  saliva  and  perspiration  are  augmented;  and. 
as  to  the  urine,  though  the  proportion  of  water  is  lessened,  as  also  of  chloride  of  so- 
dium, yet  the  urea  is  considerably  augmented,  generally  as  much  as  one-eighth 
and  sometimes  to  one-quarter.  (B.  and  F.  Medico- chir.  Rev.,  Am.  ed.,  April,  1859, 
p.  260.) — Note  to  the  third  edition. 
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Tartar  emetic  may  produce  all  the  foregoing  effects  without  giving  rise 
to  nausea;  but,  from  a  certain  amount  of  it,  which  differs  extremely  under 
different  circumstances,  this  effect  almost  always  ensues,  attended  or 
soon  followed  by  vomiting,  which  is  often  violent  and  repeated.  It  is, 
indeed,  one  of  our  most  efficient  emetics,  and  is  among  those  which  are 
most  nauseating.  The  sensation  of  nausea,  from  this  as  from  other 
causes,  is  accompanied  with  certain  highly  characteristic  phenomena,  all 
of  which  are  of  a  sedative  character,  and,  when  they  occur,  add  greatly 
to  the  prostration  occasioned  by  the  direct  sedative  action  of  the  medi- 
cine. With  distressing  sensations  of  sinking  or  other  uneasiness  in  the 
epigastrium,  there  are  feelings  of  great  languor  and  mental  depression, 
muscular  relaxation  and  weakness,  shrunken  and  anxious  features,  feeble- 
ness and  irregularity  of  the  pulse,  paleness  and  coolness  of  the  surface, 
and  often  copious  sweating.  It  is  when  tartar  emetic  nauseates  that  it 
is  most  apt  to  operate  as  a  diaphoretic,  and  operates  most  freely ;  but  it 
is  by  no  means  true  that  it  never  produces  the  latter  effect,  unless  through 
the  instrumentality  of  the  former. 

Of  the  influence  of  tartar  emetic  over  the  secretions,  as  well  as  of  its 
nauseating  and  emetic  properties,  I  shall  have  occasion  to  treat  more 
fully  hereafter.  It  is  as  an  arterial  sedative  that  we  are  here  specially  to 
consider  it. 

Within  a  comparatively  short  period  of  time,  attention  has  been  called 
to  the  extraordinary  powers  which  this  medicine  evinces,  when  very  largely 
administered,  of  reducing  the  circulation,  respiration,  and  temperature, 
without,  under  certain  circumstances,  acting  as  an  emetic,  or  in  any  con- 
siderable degree  even  nauseating.  It  was  formerly  supposed  that,  in 
large  doses,  tartar  emetic  must  almost  certainly  nauseate  and  vomit,  and 
that  these  effects,  instead  of  diminishing  or  disappearing  upon  frequent 
repetition  of  the  dose,  were  usually  increased.  The  contrary  of  this  has 
been  ascertained  to  occur  very  frequently.  Two  or  three  grains  of  the 
medicine  will  generally  be  sufficient  to  vomit,  and  from  six  to  twelve 
grains  almost  always ;  yet  liasori  is  stated  to  have  given  several  drachms 
daily,  and  several  ounces  in  the  course  of  a  single  attack  of  disease,  with- 
out the  occurrence  of  vomiting,  or  any  considerable  purging;  and  nothing 
was  more  common,  a  few  years  since,  than  the  administration  of  from 
twelve  grains  to  a  drachm  daily,  in  divided  doses  of  one,  two,  or  three 
grains,  with  no  effect  of  the  kind  after  the  first  day  or  two.  Sometimes, 
by  giving  a  grain  every  hour  or  two,  and  gradually  increasing,  the  medi- 
cine has  been  augmented  to  the  quantities  mentioned  without  vomiting 
at  all.  In  general,  however,  there  are  at  first  vomiting  and  purging, 
which  may  continue  more  or  less  for  twelve  hours,  a  whole  day,  or  at 
most  two  or  three  days,  after  which  the  stomach  appears  to  become 
tolerant,  and  bears  the  medicine  without  suffering,  or  even  inconvenience. 
In  general,  tolerance  is  established  on  the  second  day,  or  earlier.  It  is 
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true  that  it  has  usually  been  in  highly  inflammatory  diseases  that  these 
large  quantities  have  been  administered;  and  it  has  been  thought  that 
the  state  of  system,  under  these  circumstances,  might  offer  a  peculiar  re- 
sistance to  the  ordinary  nauseating  influence  of  the  antimonial,  not  to  be 
expected  in  health.  This  is  probably  the  case  to  some  extent.  But  similar 
doses  have  also  been  given  in  affections  unattended  with  fever,  and  with 
similar  results;  and  the  probability  is  that  this  peculiarity  of  action  is 
physiological,  and  applicable  in  health  as  in  disease.  Nor  is  it  very  diffi- 
cult of  explanation.  I  have  before  said  that,  though  the  state  of  nausea 
is  very  depressing,  yet  the  sedative  influence  of  the  antimonial  over  the 
circulation  may  occur  independently  of  this  condition.  The  two  may 
coincide,  and  the  general  effect  may  thus  be  increased ;  but  they  may 
exist  wholly  independently  of  each  other.  Indeed,  the  peculiar  depressing 
effects  of  the  antimonial,  upon  which  its  therapeutic  virtues  mainly  de- 
pend, are  often  not  experienced  when  it  vomits  and  purges  actively,  for 
the  very  obvious  reason  that  it  is  either  removed  from  the  system,  or 
fails  of  being  absorbed  in  consequence  of  the  irritated  state  of  the  mem- 
brane. Now,  nausea  and  vomiting  are  not  dependent  on  the  simple  ac- 
tion of  the  medicine  on  the  stomach.  If  the  connection  between  this 
and  the  nervous  centfes  be  cut  off,  neither  is  the  sensation  of  nausea  felt, 
nor  the  emetic  effect  experienced.  It  is,  therefore,  upon  the  impression 
made  on  the  organic  nervous  centres  connected  with  the  stomach,  that 
the  medicine  depends  for  its  nauseating  operation.  But,  as  the  nervous 
centres  of  animal  life  rapidly  become  accustomed  to  impressions  upon 
them,  the  same  is  probably  true,  though  in  a  less  degree,  of  the  organic. 
The  dose  of  the  emetic  medicine,  which  at  first  produced  nausea,  has 
consequently  less  and  less  of  this  effect  upon  repetition;  so  that  in  time, 
as  in  the  case  of  the  narcotics,  it  may  be  carried  to  an  almost  unlimited 
extent,  in  relation  to  this  effect  alone.  The  positive  limits  must  be  de- 
termined by  the  capacity  of  the  living  tissue  to  bear  the  chemical  influ- 
ence of  the  medicine,  which,  in  the  case  of  tartar  emetic,  might,  if  certain 
quantities  are  exceeded,  lead  to  serious  organic  results.  But,  while  the 
nervous  centres,  which  are  the  proper  seat  of  the  sense  of  nausea,  and 
the  source  whence  flow  all  its  peculiar  influences,  beco.me  insensible  to 
the  action  of  the  antimonial  on  the  stomach,  it  still  exerts  its  sedative 
influence,  through  absorption,  upon  the  circulation  and  respiration,  which 
are  often  greatly  reduced.  Thus,  the  pulse  may  fall  in  a  few  days  from 
the  natural  standard  of  between  seventy  and  eighty,  down  to  between 
forty  and  fifty,  and  afterwards  be  long  maintained  at  the  lower  rate; 
though  M.  Trousseau  states  that  it  is  rarely  diminished  more  than  one- 
fifth  or  one-quarter  of  the  number  of  its  beats.  It  is  at  the  same  time 
sensibly  weakened.  The  respiration  is  lowered  even  in  a  greater  ratio 
than  the  pulse.  The  same  author  informs  us  that  he  has  known  it  to 
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fall  from  twenty  and  twenty-four  times  in  a  minute  to  six.  ( Traite  de 
Therap.,  4e  ed.,  ii.  699.)  It  is  singular  that,  under  these  circumstances 
of  great  circulatory  and  respiratory  depression,  the  mind  is  wholly  un- 
affected, the  muscles  retain  their  strength,  and  the  organic  functions, 
with  the  exception  of  the  two  referred  to,  appear  not  to  suffer1.  Thus  it 
is  seen  that  this  condition  differs,  toto  cceZo;from  that  induced  by  nausea. 
Sometimes,  instead  of  being  reduced  regularly,  the  pulse  becomes  first 
irregular  and  intermittent  under  the  use  of  the  medicine;  and  I  have 
noticed  the  same  thing  in  reference  to  digitalis. 

But  it  is  not  in  all  cases  that  this  tolerance  of  the  medicine  can  be 
established.  Probably,  so  far  as  concerns  its  direct  relations  with  the 
gastric  nervous  centre,  the  result  might  be  uniform ;  but,  in  some  in- 
stances, the  susceptibility  of  the  stomach  to  the  irritant  influence  of  the 
antimonial  is  such,  that  vascular  irritation  if  not  inflammation  of  the 
mucous  membrane  is  induced,  which  causes  nausea,  vomiting,  and 
purging  through  the  relation  of  the  membrane  itself  with  the  nervous 
centres,  which  is  not  impaired  by  repetition  in  the  same  manner  as  that 
between  these  centres  and  the  medicine.  Consequently  vomiting  and 
purging  are  incessantly  maintained,  and  it  is  not  possible  to  persevere 
with  the  large  doses  without  great  danger.  Again,  should  these  phe- 
nomena return  after  having  once  disappeared,  an  irritability  of  mem- 
brane is  induced,  which  renders  the  further  use  of  the  medicine  hazard- 
ous. It  not  unfrequently,  however,  happens  that  the  tolerance  is  sus- 
tained, after  having  been  established,  for  many  days  and  even  for  weeks. 
Rasori  supposed  that  it  was  diminished,  in  cases  of  disease,  as  convales-. 
cence  became  established;  but  Dr.  Pereira  states  that,  though  he  has 
seen  the  medicine  extensively  employed,  he  has  never  known  this  sup- 
position to  be  satisfactorily  confirmed.  (Mat.  Med.,  3d  ed.,  p.  69T.) 

Occasionally,  after  tartar  emetic  has  been  used  largely  for  some  time, 
there  is  a  peculiar  effect  experienced  in  the  mouth  and  fauces ;  a  feeling 
of  tension,  with  otherwise  disagreeable  sensations,  and  a  metallic  taste  ; 
and  occasionally  also  an  inflammation  of  these  parts,  with  redness  and 
pain,  and  an  aphthous  eruption  on  the  mucous  membrane.  Some  sup- 
pose these  effects  to  result  from  the  irritative  action  of  the  medicine,  as 
it  comes  in  contact  with  the  parts  affected  when  swallowed ;  others  ascribe 
them  to  its  operation  through  the  circulation.  But,  whatever  view  may 
be  entertained  of  the  origin'  of  this  antimonial  stomatitis,  it  should  serve 
as  a  warning,  as  soon  as  perceived,  to  cease  immediately  with  the  use  of 
the  medicine,  for  fear  that  a  similar  susceptibility  to  be  inflamed  by  it 
should  extend  to  the  stomach  and  bowels. 

It  has  been  already  stated  that  tartar  emetic  does  not  evince  any  signs 
of  a  direct  action  upon  the  nervous  centres  of  animal  life.  Sensibility  is 
not  affected,  and  the  mind  generally  remains  perfectly  clear  in  the  midst 
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of  the  most  violent  disturbance  of  the  organic  functions.  When  nausea 
is  not  produced,  even  the  command  of  the  will  over  the  muscles  is  not  im- 
paired. Secondarily,  however,  the  proper  cerebral  functions  are  often 
more  or  less  disturbed.  In  excessive  nausea,  all  mental  energy  is  lost, 
and  the  power  of  voluntary  motion  greatly  diminished ;  and,  in  sympathy 
with  the  irritated  stomach  and  bowels,  the  mind  is  sometimes  more  or 
less  disordered,  and  convulsive  movements  induced. 

Local  Effects.  The  local  effects  of  tartar  emetic  are  those  of  a  powerful 
irritant.  This  is  abundantly  proved  by  its  action  upon  the  stomach  and 
bowels  already  referred  to.  Applied  in  powder  or  concentrated  solution 
to  a  mucous,  ulcerated,  or  freshly  cut  surface,  or  to  the  skin  deprived  of 
the  cuticle,  it  produces  speedy  and  violent  inflammation,  not  unfrequently 
attended  with  mortification.  Upon  the  sound  skin  it  operates  more  slowly, 
but  in  the  end  causes  redness  and  a  peculiar  painful  eruption,  consisting 
of  flat  pustules,  which  cover  themselves  with  scabs,  and,  if  the  applica- 
tion be  continued,  are  apt  to  be  followed  by  deep  ulceration,  and  even 
sloughing.  Of  this  effect  of  the  salt  more  will  be  said  under  the  rube- 
facients. 

Poisoning  by  Tartar  Emetic.  Though  tartar  emetic  may,  by  a  proper 
management  of  the  dose,  in  reference  to  amount  and  succession,  be  given 
to  a  very  great  extent  without  causing  any  serious  consequences,  it  is 
nevertheless  capable  of  acting  as  a  powerful  poison,  and  has  frequently 
caused  death.  I  believe  that  its  fatal  effects  are  to  be  ascribed  mainly  to 
its  irritant  action  upon  the  alimentary  mucous  membrane,  whether  that 
action  be  direct  or  indirect ;  at  least  I  have  neither  witnessed  its  poison- 
ous influence,  nor  seen  any  well  authenticated  account  of  it,  in  any  case, 
without  evidences  of  high  irritation  or  inflammation  of  the  stomach  and 
bowels;  and,  when  this  is  avoided  by  the  mode  of  its  administration, 
enormous  quantities  have  been  taken  without  serious  injury.  Probably 
the  reason  why  death  has  not  more  frequently  resulted  from  tartar  emetic 
is,  that  it  is  so  promptly  rejected  by  the  stomach,  or  carried  off  through 
the  bowels.  Magendie  found  that  half  an  ounce  of  it  might  be  given  to 
dogs  with  impunity,  if  they  were  allowed  to  vomit ;  but  if,  after  it  had 
been  swallowed,  the  oesophagus  was  tied,  from  four  to  eight  grains  were 
sufficient  to  cause  death  in  a  few  hours.*  From  five  to  twenty  grains, 
given  at  one  dose,  have  frequently  produced  alarming  effects  in  man ; 
and  Dr.  Beck  mentions  the  case  of  a  child  in  which  fifteen  grains  caused 


*  These  reports  of  death  in  dogs  from  tartar  emetic,  after  the  tying  of  the  oesoph- 
agus, must  be  received  with  some  allowance;  as  it  has  been  ascertained  that,  under 
similar  circumstances,  the  animal  may  die  in  a  day  or  two,  though  but  a  small  quan- 
tity of  common  salt  may  have  been  given  instead  of  tartar  emetic.  (Journ.  de  Pharm, 
et  de  Chim.,  Nov.  1858,  p.  362.) — Note  to  the  second  edition. 
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death  in  two  weeks,  preceded  by  vomiting,  purging,  and  convulsions.* 
Orfila  gives  the  particulars  of  a  case  in  which  forty  grains  proved  fatal; 
and  several  others  are  on  record,  in  which  quantities  varying  from  one 
to  three  drachms  have  had  the  same  effect.  The  symptoms  usually  re- 
sulting from  a  poisonous  dose  of  tartar  emetic  are  excessive  nausea, 
violent  vomiting  and  purging,  spasmodic  pains  in  the  stomach  and 
bowels,  burning  pain  in  the  throat  and  epigastrium,  sometimes  a  sense  of 
stricture  of  the  throat  and  difficult  deglutition,  tenesmus,  great  prostra- 
tion, faintness,  a  feeble  vanishing  pulse,  cold  or  hot  skin,  painful  cramps 
in  the  extremities  sometimes  amounting  to  tetanic  spasms,  and  occa- 
sionally convulsions  and  delirium  before  death.  Sometimes  there  is  in- 
flammation of  the  mouth  and  throat,  followed  by  desquamation  of  the 
epithelium,  or  the  formation  of  whitish  incrustations,  which  afterwards 
darken. 

The  fatal  result  sometimes  takes  place  in  a  few  hours,  but  generally 
not  under  two  or  three  days,  and  is  often  much  longer  protracted.  I 
have  myself  witnessed  two  instances  of  poisoning  from  this  medicine. 
One  occurred  in  a  woman  to  whom  I  was  called  in  consultation  by  an 
experienced  practitioner,  under  the  impression  that  it  was  a  case  of 
cholera,  though  no  epidemic  of  that  disease  was  then  prevailing.  The 
symptoms  very  closely  resembled  those  of  cholera.  She  was  vomiting 
and  purging  a  whitish  liquid  without  a  tinge  of  bile ;  the  pulse  was  ex- 
tremely feeble,  the  features  shrunk,  and  the  skin  cold  and  of  a  bluish 
hue,  especially  in  the  hands  and  feet,  of  which  the  fingers  and  toes  were 
of  a  dark-livid  or  purplish  colour  ;  the  fingers  were  shrunk  like  those  of 
a  washer-woman;  there  were  cramps  of  the  extremities;  and  she  com- 
plained of  severe  pains  in  her  stomach  and  bowels.  Upon  investigating 
the  cause  of  the  symptoms,  we  learned  from  her  that  she  had  taken,  I 
think  on  the  previous  day,  to  use  her  own  language,  "a  five-penny-bit's 
worth  of  tartar  emetic."  Under  the  influence  of  opium,  a  sinapism  to 
the  epigastrium,  and  moderately  supporting  measures,  she  recovered, 
though  the  symptoms  were  in  the  highest  degree  alarming.  What  was 
the  precise  quantity  of  tartar  emetic  taken  I  did  not  learn.  The  other 
instance  was  in  an  infant,  about  a  year  old.  Tartar  emetic  had  been 
prescribed  by  'the  attending  physician  for  an  attack  of  croup,  which 
was  relieved;  but  directions  were  left  with  the  mother  to  give  small 
doses  of  antimonial  wine  at  short  intervals,  without  any  warning  as  to 
the  possible  danger,  or  limitation  as  to  the  length  of  time.  When  I  saw 


*  Two  cases  of  infants  are  on  record,  in  which  death  followed  the  administration 
of  three-fourths  of  a  grain.  They  were  both  recovering  from  measles.  Two  other 
children  died  from  the  effects  of  ten  grains,  one  in  eight,  the  other  in  thirteen  hours 
after  swallowing  the  poison.  (Guy's  Ifosp.  Reports,  A.D.  1857,  p.  418.) — Note  to  the 
second  edition. 
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the  child,  some  days  had  elapsed  from  the  first  administration  of  the 
medicine.  It  was  in  the  last  stage  of  exhaustion,  pulseless,  cold,  pale 
or  purplish,  and  discharging  white  liquid  stools.  Death  quickly  followed. 

It  will  have  been  noticed  that,  in  both  these  cases,  the  evacuations 
were  whitish.  They  had  the  appearance  of  opaque  rice-water;  but  dif- 
fered in  this  respect  from  the  stools  of  cholera,  that  they  did  not  on 
standing  separate  into  a  clear  liquid  above,  and  a  white  flocculent  pre- 
cipitate. Tartar  emetic  is  peculiarly  hazardous  in  children ;  and,  though 
I  believe  it  may  always  be  safely  administered,  with  due  caution  on  the 
part  of  the  physician,  it  requires  great  care  and  watchfulness.  As  it 
destroys  mainly  by  its  irritant  action  on  the  alimentary  canal,  if  the  dose 
be  not  unwarrantably  large  in  the  beginning,  and  the  caution  be  ob- 
served to  suspend  it  on  the  first  signs  of  excessive  action,  and  especially 
on  the  appearance  of  white  stools,  there  is  little  reason  to  apprehend 
danger.  Though  I  have  used  it  much,  I  have  never  seen  effects  ap- 
proaching to  the  character  of  poisonous,  in  any  case  in  which  I  have 
prescribed  it. 

The  appearances  after  death  from  tartar  emetic  are  those  of  inflamma- 
tion of  the  mucous  membrane  of  the  stomach,  sometimes  extending  up- 
ward through  the  oesophagus,  and  downward  into  the  small  intestines ; 
and  in  some  instances  the  rectum  appears  to  have  been  affected.  Evi- 
dences of  venous  congestion  are  often  also  presented  in  the  lungs,  brain, 
etc.;  and  the  blood  is  said  to  have  been  found  in  a  fluid  state.  In  chronic 
poisoning  the  liver  has  been  observed  to  be  enlarged  and  softened.  But 
it  may  happen,  when  death  has  resulted  from  the  frequent  exhibition  of 
the  poison  in  small  doses,  that  no  post-mortem  evidence  whatever  shall 
be  given  by  the  anatomical  characters.  Thus,  in  the  case  of  Mrs.  Pritch- 
ard,  killed  by  slow  poisoning  with  tartar  emetic,  though  no  doubt  what- 
ever existed  as  to  the  cause  of  death,  and  antimony  was  detected  in 
various  parts  of  the  body,  yet  the  mucous  membrane  of  the  stomach  and 
bowels  was  perfectly  normal,  except  a  small  patch  of  punctuated  red- 
ness near  the  cardia.  (Archives  Generates,  Sept.  1865,  p.  267.)  In  such 
cases,  the  poison  has  not  been  in  the  stomach  at  any  one  time  in  quan- 
tities sufficient  to  induce  inflammation.  Nor  is  the  detection  of  the 
poison  in  the  alimentary  canal  a  positive  proof  that  it  was  introduced 
into  the  system  by  that  avenue ;  for  tartar  emetic  is  eliminated  from  the 
circulation  not  only  with  the  urine,  but  also  with  the  intestinal  secre- 
tions, and  after  the  injection  of  tartar  emetic  into  the  veins,  the  fluids  of 
the  alimentary  canal  have  given  evidence  to  chemical  tests  of  the  pres- 
ence of  antimony.  (Guy's  Hosp.  Reports,  1860,  vi.  391.) 

The  treatment  is  very  simple,  consisting,  if  the  patient  has  not  freely 
and  frequently  vomited,  of  warm  water  to  wash  out  the  stomach ;  in- 
fusion of  green  tea,  yellow  cinchona,  or  galls  to  neutralize  any  remaining 
portion  of  the  poison,  by  forming  with  it  an  insoluble  tannate  of  anti- 
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mony ;  opiates  by  the  stomach,  or  still  better  by  the  rectum,  to  allay 
irritation ;  and  the  application  of  a  large  sinapism  to  the  epigastrium  to 
obviate  inflammation.  The  after-treatment  must  be  conducted  on  gen- 
eral principles.  Wine-whey  may  possibly  be  required,  in  order  to  sup- 
port the  strength  in  cases  of  great  prostration ;  with  leeches  to  the  epi- 
gastrium, followed  by  emollient  cataplasms,  and  in  the  end  by  a  blister, 
should  symptoms  of  gastritis  be  obvious. 

2.  Mode  of  Operation. 

There  is  no  doubt  that  tartar  emetic  acts  locally  as  an  irritant  to  the 
part  to  which  it  is  applied,  and  may  thus  prove  emetic  by  a  direct  influ- 
ence on  the  mucous  membrane  of  the  stomach ;  but  there  is  as  little 
doubt  that  it  is  often  also  absorbed,  and  produces  its  effects  through  the 
circulation.  If  reliance  can  be  placed  on  the  results  obtained  by  Ma- 
gendie  in  his  experiments  on  dogs,  it  would  seem  to  have  a  tendency  to 
produce  gastric  irritation  and  provoke  vomiting  and  purging,  even 
though  not  introduced  into  the  stomach ;  as,  for  example,  when  injected 
into  the  veins,  or  into  the  areolar  tissue.  It  has  operated  as  an  emetic 
when  injected  into  the  rectum,  and  even  when  applied  to  the  surface  of 
the  body.  Dr.  Brinton,  of  London,  injected  a  solution  of  ten  grains  of 
the  antimonial  in  four  ounces  of  water,  into  the  femoral  vein  of  a 
dog ;  and,  after  the  death  of  the  animal,  found  considerable  quanti- 
ties in  the  stomach,  showing  that,  however  it  may  enter  the  system, 
it  has  a  peculiar  relation  to  that  organ.  (Guy's  Hosp.  Reports,  1857, 
p.  438.)  Death  is  said  to  have  resulted  from  its  external  use  in  a 
child  two  years  old.  (Lond.  Med.Repos.,  xvi.  351.)  I  have  myself  re- 
peatedly found  it  impossible  to  continue  the  external  use  of  tartar 
emetic,  in  consequence  of  the  vomiting  which  it  appeared  to  occasion, 
and  which  subsided  upon  its  relinquishment.  But  such  cases  are  com- 
paratively very  rare ;  and  I  have  known  the  most  violent  vomiting  to 
be  checked  by  its  application  between  the  shoulders  in  cases  of  spinal 
tenderness.  Other  proofs  of  its  absorption,  besides  those  above  given, 
are  that  it  has  been  detected,  after  administration  by  the  stomach,  in  the 
blood,  the  urine,  and  several  of  the  viscera,  as  the  liver  and  kidneys.  It 
is  even  believed  to  be  secreted  with  the  milk ;  and  a  very  important 
practical  inference  is  to  be  deduced  from  the  fact ;  namely,  that  it  should 
be  given  with  great  caution  to  nursing  women.  A  case  is  on  record  in 
which  an  infant  was  attacked  with  vomiting,  in  several  instances,  im- 
mediately after  taking  the  breast  of  a  nurse  under  the  influence  of  tartar 
emetic.  (Christison  on  Poisons,  p.  452.)  I  have  been  witness  of  a 
somewhat  similar  case,  even  more  suggestive  of  caution.  An  infant, 
whom  I  was  in  the  habit  of  attending,  had  an  attack  of  convulsions 
whenever  antimonial  wine  was  given  to  it  on  account  of  catarrh  or  other 
cause,  consequent,  as  I  believed,  upon  irritation  of  the  stomach  and 
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bowels  by  the  medicine  ;  so  that  I  found  it  necessary,  in  its  case,  to 
substitute  the  wine  of  ipecacuanha,  when  there  was  occasion  for  an  ex- 
pectorant. I  was  once  called  to  see  it  in  convulsions,  having  the  same 
character  as  those  induced  on  previous  occasions  by  the  antimonial.  On 
inquiry,  I  learned  that,  though  none  of  the  medicine  had  been  given  to 
the  patient,  the  mother  had  taken  antimonial  wine  for  a  cold,  and  had 
afterwards  suckled  her  child.  The  convulsions  were  not  peculiarly 
alarming,  and  subsided  after  a  change  of  diet. 

The  peculiar  sedative  effects  of  the  antimonial  on  the  circulation  and 
respiration  are  certainly  produced  through  absorption ;  as  they  are  not 
apt  to  occur  when  vomiting  and  purging  ensue,  except  in  so  far  as  they 
may  result  from  the  mere  nauseating  influence  ;  while,  if  the  medicine 
be  given  so  as  not  to  occasion  these  effects,  they  are  not  only  induced, 
but  often  continue  for  several  days  after  its  use  has  been  suspended. 
Whether  it  acts  on  the  heart  through  the  organic  nervous  centres,  or  by 
a  direct  influence  upon  the  organ  itself,  or  by  some  deteriorating  change 
produced  by  it  in  the  blood,  has  not  been  determined ;  but  I  have  little 
doubt  that  it  has  an  important  influence  on  the  blood  itself;  as  it  pro- 
duces effects  in  inflammation  greater  than  can  be  ascribed  to  a  mere 
reduction  in  the  rapidity  and  force  of  the  circulation,  and  much  greater 
than  can  be  obtained  from  an  even  more  powerful  sedative  effect  on  the 
pulse,  resulting  from  digitalis. 

3.  Indications  and  Contraindications. 

The  medicine  is  indicated,  whenever  there  is  a  call  for  reducing  arte- 
rial excitement,  and  at  the  same  time  lowering  the  quality  of  the  blood. 
Through  the  former  of  these  effects,  it  promotes  absorption,  and  may, 
therefore,  be  employed  for  removing  effused  liquids,  and  for  the  discus- 
sion of  indolent  swellings.  It  is  contraindicated  by  a  depressed  condi- 
tion of  the  circulation,  a  depraved  state  of  the  blood,  and  the  existence 
either  of  positive  irritation  or  inflammation  of  the  stomach  and  small 
intestines,  or  a  strong  tendency  to  it.  From  what  I  have  before  said, 
it  may  be  inferred  that  tartar  emetic  is  not  a  medicine  which  can  be  care- 
lessly administered  with  impunity.  At  a  meeting  of  the  College  of  Phy- 
sicians of  Philadelphia,  wishing  to  elicit  the  experience  of  the  members 
present,  I  inquired  what  had  been  the  results  of  their  observations  upon 
this  point.  Several  of  the  members  stated  that  they  had  been  cognizant 
of  fatal  results  from  its  abuse.  I  have  no  doubt  that  serious  consequences 
sometimes  occur  of  which  we  hear  nothing;  but  this  is  only  an  argu- 
ment for  caution,  not  for  an  abandonment  of  so  valuable  an  auxiliary  to 
the  lancet. 
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4.    Therapeutic  Application. 

Tartar  emetic  was  first  brought  into  public  notice  by  Mynsicht  in 
1631.  It  is  at  present  among  the  medicines  most  extensively  employed, 
and  fully  merits  its  reputation.  As  a  direct  arterial  sedative  it  is  used 
in  inflammations,  local  vascular  irritations,  and  fevers;  jointly  in  the 
same  capacity  and  as  an  alterative,  in  cutaneous  and  scrofulous  affec- 
tions; and,  for  the  relaxation  attendant  on  its  nauseating  influence,  in 
paroxysms  of  nervous  excitement  or  irritation. 

1.  Inflammations.  In  all  cases  of  acute  inflammation,  especially  when 
attended  with  fever,  tartar  emetic  may  be  advantageously  used,  with  due 
attention  to  the  contraindications  before  mentioned.  After  bleeding,  if 
required,  and  a  thorough  purgation,  it  is  probably  the  most  efficient 
remedy  at  our  command  in  the  earlier  stages,  when  the  indications  are 
to  diminish  the  activity  of  the  circulation,  and  lessen  the  stimulating 
quality,  or  the  richness  of  the  blood.  When  the  skin  is  hot  and  dry,  in 
such  cases,  it  may  be  conjoined  with  one  of  the  refrigerant  diaphoretics, 
as  citrate  of  potassa  or  nitre ;  and,  when  there  is  a  coexisting  indication 
for  the  mercurial  impression,  with  the  latter  of  these  medicines  and  with 
calomel,  in  the  form  of  the  nitrous  powders.  (See  Nitrate  of  Potassa.) 
A  slight  degree  of  nausea  or  laxative  effect  produced  by  it  will  not  gen- 
erally interfere  with  its  beneficial  operation  ;  but  it  should  be  kept  within 
the  vomiting  point,  and  should  not  be  permitted  to  occasion  griping 
pains,  or  an  irritating  diarrhoea.  These  inconveniences  may  often  be 
corrected  by  conjoining  it  with  a  little  morphia,  when  this  may  not  be 
contraindicated ;  but  if  it  should  still  act  as  an  irritant,  it  should  be  re- 
duced in  quantity,  or,  if  necessary,  suspended.  Should  suppuration  occur, 
with  a  disposition  to  sweat  copiously  during  sleep,  and  'other  evidences 
of  debility,  the  antimonial  should  be  omitted.  From  one-twelfth  to  one- 
quarter  of  a  grain  may  be  given  every  hour  or  two  hours  during  the 
day ;  but,  as  it  is  generally  desirable  that  the  patient  should  sleep  at 
night,  the  medicine  may  be  suspended  at  bedtime,  and  in  its  place  a  com- 
bination of  opium,  ipecacuanha,  and  calomel  administered,  when  not 
opposed  by  some  contraindication,  or  unnecessary  from  the  moderate 
character  of  the  affection. 

It  is  not  as  a  substitute  for  depletion,  but  as  an  adjuvant,  that  I  wou-ld 
recommend  tartar  emetic  in  inflammation.  If  mainly  relied  upon,  it  must, 
in  serious  cases,  be  given  much  more  freely  than  as  above  advised.  The 
plan  of  treating  inflammation  exclusively  by  large  doses  of  the  antimo- 
nials,  or  of  regarding  them  as  the  main  remedy,  though  practised  upon 
from  time  to  time  ever  since  the  medicine  first  came  into  vogue,  was 
never  extensively  adopted,  or  regarded  as  a  distinct  antiphlogistic 
method,  until  brought  into  notice,  in  the  year  1800,  by  Rasori,  Professor 
of  Clinical  Medicine  at  Milan,  and  the  famous  advocate  of  the  contra- 
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stimulant  system  of  therapeutics.  Upon  this  method  of  using  tartar 
emetic  I  shall  dilate  directly,  merely  premising  that,  as  the  result  of  my 
own  observation  and  experience,  I  prefer  the  ordinary  antiphlogistic 
plan  of  depletion  by  bleeding  and  purgatives ;  the  antimonial  being  em- 
ployed simply  as  an  adjuvant,  or,  if  as  the  chief  remedy,  only  in  those 
mild  cases  which  do  not  require  the  lancet,  and  to  which  moderate  doses 
of  the  medicine  are  adequate. 

There  is  scarcely  one  of  the  phlegmasias,  in  which  this  antimonial  may 
not  be  usefully  employed,  with  the  exception  of  those  in  which  its  tend- 
ency to  irritate  the  stomach  and  bowels  might  prove '  hurtful.  It  is, 
however,  especially  adapted  to  the  pulmonary  inflammations,  in  which 
its  expectorant  property  adds  to  its  efficiency.  Mild  cases  of  bronchitis 
may  be  trusted  to  this  remedy,  conjoined  with  demulcents,  a  saline  ca- 
thartic, and  low  diet;  and,  in  the  severe  cases,  it  is  the  best  adjuvant  of 
the  lancet  in  the  early  stage.  Later  in  the  disease,  it  may  be  usefully 
associated  with  the  milder  stimulant  expectorants,  as  squill  and  seneka. 
In  pneumonia  there  is  probably  no  remedy,  with  the  exception  of  blood- 
letting, more  efficient  in  the  early  stages.  During  the  period  of  high  in- 
flammatory excitement,  the  patient  should  be  kept  constantly  under  its 
influence,  care  being  taken  to  restrain  it  within  the  vomiting  point ;  not 
that  a  little  vomiting  would  prove  injurious  in  itself,  but  that  it  unneces- 
sarily incommodes  the  patient,  and  might  interfere  with  the  continuance 
of  the  remedy.  In  the  advanced  stage  of  the  disease,  should  it  not  show 
a  disposition  to  yield,  I  prefer  the  treatment  by  calomel  and  opium,  so 
as  to  induce  a  slight  mercurial  influence ;  as  I  believe  that  it  is  even 
more  efficacious,  and  less  prostrating  than  the  antimonial.  In  pleurisy 
the  medicine  is  less  useful;  as  its  influence  on  the  bronchial  secretion  is 
here  of  little  avail ;  and  the  same  may  be  said  of  it  in  pericardial  and 
endocardial  inflammation.  But  in  all  these  pectoral  affections,  it  has 
the  advantage  of  diminishing  the  movement  of  the  inflamed  organs,  and 
thereby,  in  some  degree,  obviating  one  of  the  aggravating  influences  in 
the  disease.  The  fewer  the  pulsations  and  respirations,  the  less,  of  course, 
is  the  motion  of  the  heart  and  lungs.  It  is  quite  unnecessary  to  enumerate 
every  particular  local  inflammation  in  which  the  medicine  may  be  use- 
fully employed.  I  would  simply  repeat  that  it  is  applicable  to  all,  with- 
out exception,  when  attended  with  a  vigorous  and  accelerated  pulse,  and 
not  complicated  with  irritation  of  stomach  and  bowels,  or  a  tendency  to 
this  condition.  In  consequence  of  their  frequent  association  with  vomit- 
ing, the  antimonial  is  less  adapted  to  peritonitis,  hepatitis,  and  nephritis, 
than  to  some  other  local  inflammations.  In  peritonitis,  especially,  the 
chances  of  evil  from  the  disturbance  of  the  stomach  are  so  great  as  prob- 
ably to  outweigh  any  good  from  the  antiphlogistic  properties  of  the 
medicine ;  and,  on  the  whole,  it  might  be  -best  not  to  employ  it  in  that 
•complaint.  The  same  objection  exists  to  its  use  in  meningitis,  which  is 


CHAP.  II.]  ARTERIAL   SEDATIVES. — ANTIMONIALS.  69 

often  attended  with  vomiting;  but,  when  this  complication  does  not  exist, 
and  the  pulse  is  excited  and  tolerably  strong,  it  may  be  used  with  pro- 
priety. To  gastritis  and  enteritis  it  is,  of  course,  quite  inapplicable. 
The  same  might  be  supposed  of  dysentery ;  but,  as  it  is  probably  ab- 
sorbed before  reaching  the  colon,  it  would  not  be  liable  to  irritate  that 
bowel  directly;  and  experience  has  shown  that  it  is  sometimes  useful  in 
the  febrile  forms  of  this  disease.  In  the  earlier  stages  of  acute  rheuma- 
tism with  fever,  tartar  emetic  is  almost  always  indicated.  To  acute  gout 
it  is  less  appropriate ;  and  the  liability  of  retrocession  to  the  stomach 
should,  indeed,  forbid  its  use;  as  it  has  not,  like  colchium,  any  specially 
alterative  influence  over  the  disease ;  while,  by  irritating  the  stomach,  it 
might  make  that  a  centre  of  afflux  to  the  irritative  tendency,  and  thus 
cause  a  hazardous  translation.* 

The  Use  of  Tartar  Emetic  in  Large  Doses  in  Inflammation.  The 
remarks  hitherto  made  refer  to  the  use  of  tartar  emetic  in  the  ordinary 
doses  of  from  one-twelfth  to  one-quarter  of  a  grain  every  hour  or  two 
hours.  I  should  not  be  doing  justice  to  the  subject,  without  directing 
the  attention  of  the  reader  to  the  method  introduced  by  Rasori,  and  ad- 
vocated by  Laennec  and  many  other  eminent  physicians,  of  using  it  in 
very  large  quantities,  so  as  to  make  a  profound  impression  on  the  sys- 
tem, and  of  relying  mainly  upon  this  impression  for  the  cure. 

When  there  is  no  urgency  in  the  case,  from  four  to  eight  grains  may 
be  given  during  the  first  period  of  twenty-four  hours,  in  doses  of  half  a 
grain  or  a  grain  at  regular  intervals  ;  and  this  quantity  may  be  grad- 
ually increased,  as  the  stomach  is  found  to  bear  the  medicine,  up  to 
twelve,  or,  if  required  by  the  severity  of  the  disease,  to  twenty-four,  or 
even  thirty  grains,  in  the  same  period  of  time ;  and  the  latter  quantity 
has  often  been  greatly  exceeded.  Should  the  case,  however,  be  threat- 
ening at  the  commencement,  or  considerably  advanced  before  coming 
under  treatment,  one  grain  may  be  given  every  two  hours  from  the  out- 
set, and  continued  till  amendment  takes  place,  with  gradual  increase  to 
two  or  two  and  a  half  grains,  should  the  violence  of  the  symptoms  re- 
quire it.  Each  dose  should  be  given  dissolved  in  a  wineglassful  of  water, 
or  sweetened  water,  or  weak  mucilaginous  solution.  Should  severe 
vomiting  be  produced,  the  intervals  between  the  doses  may  be  increased 
until  the  stomach  becomes  reconciled,  and  then  diminished  as  before.  If 
the  bowels  are  much  disturbed,  five  drops  of  laudanum  may  be  added 
to  every  other  dose  until  the  diarrhoea  is  checked.  It  is  asserted  that 

*  Dr  John  Seibert,  of  Milwaukee,  Wisconsin,  in  a  letter  to  the  author,  states  that 
he  has  found  great  advantage  from  combining  tartar  emetic  with  hydrocyanic  acid, 
in  the  treatment  of  pneumonia,  and  other  febrile  and  inflammatory  diseases.  He 
dissolves  four  grains  of  the  antimonial  with  thirty-two  minims  of  officinal  diluted 
hydrocyanic  acid  in  four  fluidounces  of  water,  and  gives  a  teaspoonful  four  times 
daily.  (Note  to  the  second  edition.) 
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there  are  few  cases  in  which  the  stomach  does  not  become  tolerant  of 
the  medicine  by  the  second  day,  even  when  much  disturbed  at  first.  But, 
should  threatening  symptoms  be  produced,  with  prostration,  cramps  in 
the  extremities,  or  white  stools,  it  should  be  suspended,  and  measures 
resorted  to  for  relieving  the  excessive  vomiting  and  purging.  If,  after 
tolerance  has  been  established,  the  disorder  of  stomach  and  bowels  re- 
turn, the  plan  of  treatment  should  be  abandoned  altogether;  as  the  occur- 
rence would  evince  an  irritability  of  the  alimentary  canal,  which  might 
lead  to  serious  consequences.  It  is  highly  important,  for  the  success  of 
the  measure,  that  the  diet  should  be  reduced ;  and,  in  acute  cases,  only 
farinaceous  liquids  should  be  employed,  and  these  not  taken  very  fre- 
quently. Indeed,  for  the  first  day  or  two,  water  alone,  or  mucilaginous 
drinks  will  be  sufficient.  Acidulous  fruits  should  be  avoided.  When 
the  febrile  symptoms  subside,  the  quantity  of  the  medicine  should  be 
diminished ;  but  it  ought  not  to  be  suspended  abruptly,  even  upon  the 
supposed  commencement  of  convalescence.  Sometimes  the  symptoms 
return  when  the  antimonial  is  too  hastily  withdrawn.  It  should  be  con- 
tinued, therefore,  in  gradually  diminishing  doses,  for  some  time  after  the 
fever  has  disappeared. 

It  is  in  pneumonia  that  this  method  of  treatment  has  been  found  most 
efficacious;  and,  from  the  testimony  in  its  favour  from  the  highest  sources, 
there  can  be  no  doubt  that  it  exercises  an  extraordinary  control  over  that 
disease ;  often  curing  the  most  threatening  cases  without  the  intervention 
of  any  other  remedy.  Some  employ  bleeding  conjointly;  but  others 
consider  that  this  interferes  with  the  efficiency  of  the  antimonial,  and 
avoid  it  altogether.  It  is  probable  that  tartar  emetic  is  useful  in  the  dis- 
ease, not  only  by  reducing  the  quantity,  quality,  and  motion  of  the  blood, 
and  diminishing  respiration,  but  also  by  acting  revulsively  from  the  lungs 
towards  the  alimentary  canal,  and,  as  supposed  by  Laennec,  by  favour- 
ing the  absorption  of  the  exuded  matters  of  the  consolidated  lung. 
Trousseau  does  not  think  that  the  spontaneous  supervention  of  vomiting 
and  purging  in  pneumonia  should  prevent  the  use  of  the  antimonial,  as 
he  has  repeatedly  found  these  affections  to  subside  under  its  use ;  but  an 
old  diarrhrea,  upon  which  the  pneumonia  has  itself  supervened,  as  when 
this  inflammation  occurs  in  the  course  of  typhoid  fever,  is  incompatible 
with  the  remedy. 

Other  inflammations  have  been  treated  upon  the  same  principle.  In 
acute  rheumatism,  particularly  the  articular  variety,  the  remedy  some- 
times displays  great  powers,  curing  the  disease  very  promptly;  while  in 
other  cases  it  seems  to  exercise  little  control.  Inflammation  of  the  joint* 
with  synovial  effusion,  whether  of  rheumatic  origin  or  otherwise,  some- 
times yields  to  it  very  speedily.  In  pleurisy  and  the  cardiac  inflam- 
mations, it  has  been  found  useful,  but  much  less  efficient  than  in  pneu- 
monia. Severe  bronchitis  will  sometimes  yield  to  it ;  and  the  remedy 
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has  been  highly  recommended  in  meningitis,  which,  it  is  asserted,  has 
sometimes  been  cured  by  it  in  two  or  three  days.  The  same  has  been 
said  of  its  efficacy  in  phlebitis. 

But,  while  acknowledging  the  favourable  results  obtained  by  the  method 
of  Rasori  in  pneumonia  and  other  acute  inflammations,  I  am  bound  to 
express  my  own  conviction,  that  the  practice  is,  on  the  whole,  not  to  be 
recommended.  The  objections  to  it  are  various.  Whatever  may  have 
been  said  of  the  safety  of  the  remedy,  the  simple  fact  that  tartar  emetic 
has  repeatedly  proved  fatal  in  quantities  less  than  those  often  employed 
in  this  method  of  treatment,  is  sufficient  to  satisfy  us  that  these  state- 
ments should  be  received  with  some  allowance.  We  hear  of  successful 
results  ;  but  those  of  a  contrary  character  are  probably  not  always  pub- 
lished to  the  world  ;  and  the  practitioner  himself  may  be  deceived  ;  as  it 
is  very  easy  for  the  strong  advocate  of  a  remedy  to  see  in  its  fatal  effects, 
especially  when  occurring  through  his  own  instrumentality,  only  the 
effects  of  the  disease.  A  latent  gastric  or  intestinal  inflammation  might 
be  roused  by  the  excessive  doses  of  the  medicine  into  fatal  activity.  The 
violent  effects  often  produced  on  the  alimentary  canal,  with  the  attendant 
prostration,  though  capable  of  being  checked,  if  seen  at  their  very  com- 
mencement, may  do  irreparable  mischief  in  the  absence  of  the  practi- 
tioner; and  he  never  can  be  positively  certain  that  they  may  not  come 
on  at  any  moment.  When  the  patient  is  always  under  watchful  super- 
intendence, as  in  a  hospital,  there  may  be  little  danger ;  but,  in  the 
ordinary  course  of  practice,  when  the  case  is  necessarily  left,  in  the  in- 
tervals of  the  visits  of  the  practitioner,  in  unskilful  hands,  death  may 
occur  almost  without  the  suspicion  of  danger ;  and,  as  before  stated,  I 
myself  was  once  accidentally  the  witness  of  such  a  result ;  nor  did  the 
parents,  or,  so  far  as  I  know,  the  physician  himself,  ever  suspect  the 
real  cause  of  the  fatal  issue.  It  is  by  no  means  certain  that,  independ- 
ently of  the  vomiting  and  purging,  the  blood  may  not  be  fatally  dis- 
organized by  the  immense  quantities  of  the  antiinonial  introduced  into 
it.  The  prostration  thence  resulting  might  readily  be  mistaken  for  that 
of  the  disease.  Nor  is  this  mere  conjecture.  The  late  Dr.  Peebles,  of 
Petersburg,  Va.,  recorded  several  cases,  in  which  patients,  who  had 
been  cured  of  pneumonia  by  this  method,  died  soon  afterwards  of  an 
irrepressible  hemorrhage,  induced,  as  he  believed,  by  the  state  of  the 
blood  poisoned  by  the  antimonial.  (Am.  Journ.  of  Med.  Sci.,  N.  S.,  xv. 
338.)  Nor  is  the  remedy  at  all  essential  in  these  enormous  doses.  The 
danger  is  peculiarly  great  in  children  ;  and,  though  their  pectoral  inflam- 
mations yield  to  the  treatment  with  a  facility  corresponding  to  the  greater 
danger ;  yet  it  seems  to  me  that  this  does  not  authorize  us  to  incur  the 
hazard  of  destroying  life  by  the  direct  instrumentality  of  the  means  em- 
ployed ;  especially  as  a  moderate  use  of  the  remedy  will  probably  answer 
quite  as  good,  if  not  a  better  purpose,  in  conjunction  with  other  measures. 


72  GENERAL    SEDATIVES.  [PART  II. 

I  cannot  think  that,  under  any  circumstances,  whether  in  children  or 
adults,  admitting  the  use  of  the  lancet  and  local  bleeding,  the  plan  of  ex- 
cessive antimonialization  should  be  substituted  ;  and,  in  cases  in  which 
the  condition  of  system  will  not  permit  depletion,  the  mercurial  treat- 
ment, in  connection  with  opium  and  ipecacuanha,  and  blistering,  is  proba- 
bly quite  as  effectual,  and  certainly  much  less  hazardous ;  aided,  as  it 
may  very  properly  be,  by  the  use  of  antimonials  in  safe  doses. 

Chronic  inflammations  are  often  benefited  by  tartar  emetic,  though 
less  decisively  than  the  acute.  It  may  be  appropriately  employed,  when- 
ever the  state  of  the  system  is  sthenic,  and  the  action  of  the  heart  and 
arteries  above  the  healthy  standard. 

In  the  anemic  disorder  following  exanthematous  fevers,  which  is 
often  probably  nothing  more  than  the  result  of  desquamative  inflam- 
mation of  the  secretory  ducts  of  the  kidneys,  tartar  emetic  has  been 
found  eminently  useful  by  Dr.  Lange,  of  Konigsberg.  One-eighth  of  a 
grain  may  be  given  every  fifteen  or  thirty  minutes,  and  suspended 
when  found  to  irritate  the  stomach  or  bowels.  (Ann.  de  Therap.,  1866, 
p.  114.) 

2.  Local  Vascular  Irritation.   In  any  disease  of  which  this  condition 
constitutes  the  main  feature,  tartar  emetic  may  be  used,  unless  some 
one  of  the  contraindications  before  enumerated  exist.     But  the  special 
affections  which  most  frequently  require  it  are  the  hemorrhages,  depend- 
ent on  local  irritation  or  active  congestion  in  the  part  affected,  and  at- 
tended with  an  excited  state  of  the  circulation.     These  conditions  are 
frequently  presented  by  hemorrhage  of  the  lungs,  whether  parenchy- 
matoutj,  or  in  the  form  of  haemoptysis,  in  which  tartar  emetic  is  often 
used  with  a  view  to  repress  arterial  excitement,  and  is  an  admirable  ad- 
juvant of  the  lancet,  or  substitute  for  it  when  forbidden.     Under  similar 
circumstances,  it  may  be  used  in  uterine  hemorrhage  and  heematuria,  and 
even  in  the  hemorrhoidal  flux  when  febrile  in  its  character;  but  it  is 
forbidden  in  hemorrhage  from  the  stomach  and  small  intestines,  in  con- 
sequence of  its  local  irritant  properties ;  and  in  active  cerebral  congestion, 
or  apoplexy,  though  indicated  for  its  sedative  effects,  it  is  somewhat 
hazardous  from  its  liability  to  cause  vomiting,  and  thereby  occasion 
pressure  on  the  brain.     In  all  these  hemorrhages,  it  has  no  direct  herno- 
static  power,  but  operates  solely  by  diminishing  the  congestion  upon  which 
the  bleeding  depends. 

3.  Fevers.  In  all  the  idiopathic  fevers,  with  a  sthenic  state  of  the 
system,  and  no  gastric  or  intestinal  irritation,  or  peculiar  tendency  to  it, 
tartar  emetic  is  very  useful  by  diminishing  the  febrile  excitement,  and 
promoting  the  secretions,  especially  that  of  the  skin.     It  forms  in  these 
affections  an  excellent  addition  to  the  neutral  mixture  or  effervescing 
draught,  increasing  very  greatly  the  sedative  influence  of  that  remedy, 
while  receiving  from  it  a  more  decided  direction  to  the  surface  of  the 
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body.  In  the  paroxysms  or  exacerbations  of  the  miasmatic  fevers, 
whether  intermittent  or  remittent,  it  is  often  thus  associated,  with  great 
advantage,  whenever  the  stomach  is  not  irritable.  It  is  less  useful  in 
yellow  fever,  in  consequence  of  the  very  frequent  presence  of  gastric 
irritation  or  inflammation,  and,  upon  the  whole,  is  better  avoided  in  that 
complaint.  To  enteric  or  typhoid  fever,  moreover,  it  is  inapplicable  from 
the  characteristic  intestinal  lesion  of  that  disease,  which  either  provokes 
diarrhoea,  or  gives  a  strong  tendency  to  it,  and  through  which  the  anti- 
monial  might  occasion  exhausting  discharges,  while  aggravating  the 
local  affection.  It  might  be  supposed  that  tartar  emetic  would  be  contra- 
indicated  also  in  typhus  fever,  in  which  the  state  of  system  is  anything 
but  sthenic,  and  there  might  be  danger  from  impairing  the  quality  of  the 
blood.  Nor  have  I  been  in  the  habit  of  using  it  in  that  complaint,  in- 
fluenced by  the  views  which  I  entertain  of  its  essentially  depressing 
character,  and  greatly  preferring  citrate  of  potassa  as  a  diaphoretic. 
Nevertheless,  one  of  the  preparations  of  antimony,  either  the  empirical 
James's  powder,  or  the  officinal  substitute  for  it,  which,  so  far  as  it  acts 
at  all,  resembles  tartar  emetic  in  its  influence,  has  been  much  used  by 
British  practitioners  in  their  indigenous  fever,  which  is  usually  typhus ; 
and  Dr.  Graves,  of  Dublin,  specially  recommends  the  conjoint  use  of 
tartar  emetic  and  opium  in  the  intense  cerebral  excitement,  sometimes 
occurring  in  the  advanced  stage  of  that  disease.  Of  the  exanthematous 
fevers,  measles  offer  the  strongest  indication  for  the  use  of  this  remedy, 
both  from  the  bronchial  inflammation,  and  the  sthenic  condition  of  system, 
which  attend  and  usually  characterize  the  complaint.  The  eruptive  fever 
in  smallpox  is  often  accompanied  with  vomiting,  and  the  secondary  fever 
with  debility,  both  of  which  contraindicate  tartar  emetic ;  but,  under 
other  circumstances,  the  medicine  may  be  advantageously  used  in  the 
disease,  whenever  called  for  by  the  frequency  of  pulse,  and  increased 
heat  of  skin.  Scarlatina  is  too  often  essentially  asthenic  to  justify  the 
use  of  the  antimonials;  and  the  same  is  also  frequently  the  case  with 
erysipelas;  though  instances  of  the  latter  affection  of  an  opposite  tend- 
ency sometimes  occur,  in  which  the  medicine  may  prove  beneficial, 
pushed  even  to  nausea  or  vomiting. 

4.  Cutaneous  and  Scrofulous  Diseases.  In  all  the  cutaneous  eruptions 
with  a  febrile  and  sthenic  state  of  system,  the  antimonials  are  indicated 
for  their  sedative  effects,  when  no  gastro-intestinal  irritation  complicates 
the  disease.  But  they  are  also  much  used  in  cases  not  attended  with 
fever,  whether  acute  or  chronic,  under  the  impression  that  they  exercise 
an  alterative  influence  favourable  to  the  disease.  They  may  be  em- 
ployed in  all  cases,  when  the  stomach  and  bowels  are  not  irritable,  the 
blood  is  in  good  condition,  and  no  general  debility  exists.  There  is  no 
doubt,  I  think,  that  they  do  good  in  these  affections ;  but  it  is  question- 
able whether  they  do  so  by  any  other  influence  than  a  slight  degree  of 
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that  which  renders  them  so  useful  in  acute  inflammations,  operating  in- 
sensibly, through  a  long  period  of  time. 

The  same  remark  is  applicable  to  their  use  in  scrofulous  affections. 
It  is  in  the  earlier  stages  of  these  complaints,  before  exhausting  suppu- 
ration has  occurred,  while  the  attendant  local  inflammation  is  still  some- 
what active,  and  some  degree  of  febrile  excitement  is  present,  constantly 
or  at  times,  that  the  remedy  is  indicated;  and,  in  this  condition,  it  occa- 
sionally seems  to  be  useful  in  lessening  the  .frequency  of  pulse  and  heat 
of  skin,  and  perhaps  in  moderating  the  inflammation.  Scrofulous  affec- 
tions of  the  absorbent  glands,  the  joints,  the  skin,  etc.  sometimes  offer 
these  indications ;  and  the  same  may  be  said  of  the  earlier  stage  of  phthisis, 
when  there  is  often  occasion  to  moderate  the  excessive  frequency  of 
pulse,  the  intercurrent  inflammation  of  the  lungs,  bronchia,  or  pleura, 
and  bemorrhagic  excitement;  but  the  medicine  is  seldom  appropriate 
after  the  occurrence  of  hectic,  and  care  should  be  taken  to  avoid  irritation 
of  the  stomach  and  bowels.  Hence  it  is  necessary  to  use  the  remedy  in 
very  small  doses,  except  under  circumstances  of  temporary  excitement, 
when  it  may  be  used  more  freely  for  a  time.  A  good  method  of  admin- 
istering it,  when  intended  for  permanent  effect,  is  to  dissolve  it  in  the 
ordinary  drinking  water,  in  such  proportion  as  to  be  quite  imperceptible 
to  the  taste,  and  to  allow  the  patient  to  use  it  thus  habitually  with  his 
common  drink.  For  this  purpose  one-quarter  or  one-half  of  a  grain  may 
be  dissolved  in  a  quart  of  pure  cold  water ;  the  whole  of  which  may  be 
taken  in  twenty -four  hours,  if  required  by  the  thirst  of  the  patient;  though 
care  should  be  taken  not  to  swallow  much  of  it  at  one  time.  The  same 
method  of  administration  may  be  used  in  other  forms  of  scrofulous  dis- 
ease, and  in  the  chronic  cutaneous  eruptions. 

5.  Nervous  Irritation.  In  nervous  diseases  there  are  now  and  then 
paroxysms  of  high  excitement,  in  which  tartar  emetic  proves  very  useful, 
by  the  sedative  and  relaxing  effects  which  attend  its  nauseating  opera- 
tion. There  is,  perhaps,  no  more  efficient  method  of  overcoming  the 
paroxysmal  excitement  of  mania;  the  medicine  being  given  in  doses 
just  insufficient  to  vomit,  and  i*epeated  at  intervals  of  half  an  hour  or  an 
hour,  so  as  to  sustain  a  degree  of  nausea,  greater  or  less  according  to  the 
demands  of  the  case.  Usually  one-quarter  or  one-half  of  a  grain  will 
be  sufficient  for  the  effect  desired ;  but  sometimes  it  may  be  necessary  to 
increase  the  dose.  It  should  be  omitted  when  the  immediate  occasion 
ceases,  or  if  it  cause  vomiting  or  purging.  In  the  same  mode  of  admin- 
istration, I  have  used  it  very  happihr  in  controlling  the  violent  parox- 
ysms of  hysteria,  especially  when  in  the  form  of  frequently  recurring 
convulsions.  It  has  also  been  recommended,  in  connection  with  opium, 
in  the  violent  cerebral  excitement  not  unfrequently  occurring  in  delirium 
tremens.  It  is,  indeed,  among  the  most  efficient  remedies  in  those  cases 
of  the  disease,  in  which  active  meningeal  or  cerebral  congestion,  or  even 
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inflammation  has  been  excited,  under  the  intense  stimulus  of  a  debauch 
in  drinking,  and  the  affection  has  afterwards  become  complicated  with 
delirium  tremens  by  a  suspension  of  the  stimulant. 

6.  In  obstetrical  practice,  tartar  emetic  has  been  highly  recommended 
by  Dr.  James  Young,  of  Scotland,  to  produce  relaxation  of  the  rigid  os 
uteri,  especially  in  the  first  confinement.     He  administered  it  by  the  rec- 
tum, injecting  one  grain  dissolved  in  six  fluidounces  of  lukewarm  water. 
{Ed.  Med.  Journ.,  i.  645.)     Dr.  H.  R.  Storer,  of  Boston,  has  also  used 
the  medicine  with  advantage  in  the  same  way.  (Boston  Med.  and  Surg. 
Journ.,  Ivi.  122.) 

7.  A  patient  with  pneumonia,  who  was  treated  with  large  doses  of 
tartar  emetic,  passed  a  tape-worm  ;  and,  as  no  anthelmintic  medicines  had 
been  given,  the  result  was  ascribed,  and  with  apparent  justice,  to  the 
antimonial ;  so  that  tartar  emetic  may  rank  among  the  anthelmintics  cal- 
culated to  expel  the  ta?nia.   (M.  Passot,  Gaz.  Med.  de  Lyon,  quoted  by 
the  Lancet,  March  31,  1860,  p.  325.) 

Of  the  local  use  of  tartar  emetic  as  an  irritant  we  shall  have  occasion 
to  treat,  when  on  the  subject  of  the  rubefacients. 

5.  Administration. 

Tartar  emetic  is  almost  always  best  given  in  solution  ;  and  the  best  solv- 
ent, on  the  whole,  is  pure  water.  When  suspected  of  inflaming  the  mouth 
and  throat  in  its  passage,  it  may  be  administered  in  pill.  The  dose 
varies  greatly,  according  to  the  effects  desired.  As  an  alterative,  from 
the  thirty-second  to  the  twelfth  of  a  grain  maybe  given,  and  so  repeated 
as  to  amount  to  one-quarter  or  one-half  of  a  grain  in  twenty -four  hours. 
For  its  moderate  sedative  effects,  and  as  an  expectorant  and  diaphoretic, 
without  the  complication  of  nausea,  from  one-twelfth  to  one-quarter  of  a 
grain  should  be  repeated  every  hour,  two,  or  three  hours.  With  a  view 
to  the  production  of  nausea,  from  one-quarter  to  half  a  grain  may  be  ad- 
ministered at  intervals  of  half  an  hour  or  an  hour.  Two  or  three  grains 
will  usually  act  as  an  emetic,  and  sometimes  a  much  smaller  quantity, 
even  so  low  as  one-quarter  or  one-eighth  of  a  grain ;  but  in  this  case, 
upon  a  repetition  of  the  dose,  the  emetic  effect  will  often  cease  after  a 
time.  When  the  object  is  to  produce  a  profound  sedative  impression,  I 
have  already  stated  that  the  commencing  dose  may  be  half  a  grain  or 
a  grain,  to  be  repeated  every  two  hours,  and  gradually  increased,  if  re- 
quired, to  two  grains,  or  even  two  and  a  half.  The  sedative  effects  some- 
times continue  several  days  after  the  suspension  of  the  medicine. 

Particular  caution  and  watchfulness  are  necessary  in  the  use  of  tartar 
emetic  in  infantile  cases;  and  the  physician  should  never  direct  its  con- 
tinuous use  in  a  child,  without  warning  the  nurse  of  its  possible  effects 
on  the  stomach  and  bowels,  and  directing  its  discontinuance  should  these 
effects  come  on. 
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The  only  officinal  preparations  of  tartar  emetic,  for  internal  use,  are 
the  following. 

ANTIMONIAL  WINE — VINUM  ANTIMONIT.  U.S.—  YINUM  AN- 

TIMONIALE.  Br. 

This  is  prepared  by  dissolving  tartar  emetic  in  sherry  wine,  in  the 
proportion  of  two  grains  to  each  fluidounce.  Madeira  or  good  teneriffe 
will  answer  equally  well.  The  inferior  wines,  and  all  those  having  as- 
tringent properties,  are  unsuitable  as  a  menstruum ;  because  they  often 
contain  principles  which  decompose  tartar  emetic,  and  form  with  it 
insoluble  precipitates.  In  the  case  of  the  red  or  astringent  wines,  the 
tannate  of  antimony  is  formed  and  deposited.  The  advantage  of  wine, 
as  a  solvent  of  tartar  emetic,  is  that,  through  the  alcohol  it  contains,  the 
antimonial  is  protected  against  the  decomposition  which  it  always  un- 
dergoes in  aqueous  solution  when  kept;  while,  if  the  stronger  alcoholic 
liquids  were  used,  the  preparation  would  be  rendered  too  stimulating,  if, 
indeed,  the  spirituous  liquors  would  dissolve  the  antimonial  without 
dilution. 

Antimonial  wine  should  never  be  substituted  for  the  aqueous  solution, 
when  this  can  be  conveniently  obtained,  and  especially  when  the  pure 
sedative  effect  is  desired.  But,  for  extemporaneous  use,  in  families,  and 
especially  upon  occasions  where  the  antimonial  may  be  wanted  in  haste, 
the  wine  answers  an  excellent  purpose.  It  is  also  very  convenient  for 
the  extemporaneous  administration  of  small  doses;  as  the  smallest  quan- 
tity required,  even  in  the  youngest  infant,  may  be  obtained  by  dropping 
it.  To  adults  it  is  seldom  administered,  except  as  an  expectorant.  For 
a  child  a  year  or  two  old,  with  a  view  to  its  moderate  sedative  effects, 
from  two  to  eight  drops  may  be  given  for  a  dose,  repeated  every  hour, 
two,  or  three  hours ;  beginning  with  a  small  amount,  and  increasing,  if 
necessary;  but,  on  the  occurrence  of  vomiting  or  purging,  or  of  symptoms 
of  prostration  without  these  phenomena,  immediately  diminishing  the 
dose,  or  omitting  the  medicine  altogether. 

Compound  Syrup  of  Squill  (SYRUPUS  SCILL^E  COMPOSITUS,  U.  5.) 
contains  a  grain  of  tartar  emetic  in  each  fluidounce;  but  as  it  is  used 
only  as  an  expectorant  or  emetic,  it  will  be  noticed  more  particularly  in 
another  place. 

II.  OXYSULPHURET  OF  ANTIMONY. 

Three  distinct  preparations  have  been  introduced  into  pharmacy,  to 
each  of  which  the  above  name  belongs.  All  of  them  consist  of  sulphuret 
of  antimony  combined  with  oxide  of  the  same  metal ;  and  they  differ 
simply  in  the  proportion  of  their  constituents,  though  the  precise  amount 
of  this  difference  has  not  been  determined,  probably  because  it  is  vari- 
able. They  are  the  precipitated  sulphuret  of  antimony,  kernies  mineral, 
and  golden  sulphur  of  antimony.  I  shall  first  treat  of  them  severally, 
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in  their  chemical  and  physical  relations,  and  afterwards  jointly,  in  refer- 
ence to  their  effects. 

I.  SULPHURATED    ANTIMONY.  _ANTIMONII   SULPHURATUM. 
U.S.,Br. — ANTIMONII   STJLPHURETUM   PR^ICIPITATTJM.  U.S.   1850. — 
Precipitated  Sulphuret  of  Antimony. 

This  is  prepared  by  boiling  together  powdered  sulphuret  of  antimony 
and  solution  of  potassa  or  soda;  then  filtering,  and  precipitating  with 
sulphuric  acid,  while  the  solution  is  still  hot ;  and  lastly  washing  the 
precipitate.  A  double  decomposition  takes  place  between  the  sulphuret 
of  antimony  and  potassa  (oxide  of  potassium),  by  which  the  oxide  of 
antimony  and  sulphuret  of  potassium  are  formed;  a  portion  of  the  sul- 
phuret of  antimony  and  of  the  alkali  remaining  undecomposed.  The 
oxide  of  antimony  formed,  and  a  portion  of  the  residuary  sulphuret  of 
antimony,  though  insoluble  in  pure  water,  are  held  in  solution,  the  former 
through  the  instrumentality  of  the  remaining  alkali,  and  the  latter  by  the 
sulphuret  of  potassium  produced.  The  sulphuric  acid,  by  neutralizing 
the  potassa  or  soda  used,  and  decomposing  the  sulphuret  of  potassium, . 
does  away  with  the  solvent  property  of  the  liquid;  and  the  oxide  and 
sulphuret  of  antimony  consequently  fall,  being  combined  together  as  an 
oxysulphuret. 

Properties.  Precipitated  sulphuret  of  antimony  is  an  orange  or  red- 
dish-brown powder,  without  smell,  tasteless  if  quite  pure,  but  usually 
somewhat  styptic,  and  insoluble  in  water.  When  heated,  it  burns;  sul- 
phurous acid  escaping,  and  a  grayish  oxide  of  the  metal  being  left.  Most 
of  the  preparation  is  dissolved  by  muriatic  acid,  with  the  escape  of  sul- 
phuretted hydrogen ;  and,  if  the  resulting  solution  be  poured  into  water, 
a  white  precipitate  is  produced,  which  is  the  powder  of  Algaroth,  and 
chemically  an  oxychloride  of  antimony.  According  to  Mr.  Phillips,  the 
precipitated  sulphuret  contains,  in  100  parts,  76.5  of  sulphuret  of  anti- 
mony, 12  of  oxide  of  antimony,  and  11.5  of  water. 

II.  OXYSULPHURET  OP  ANTIMONY.  — ANTIMONII  OXYSUL- 

PHURETUM.  U.  S.  —  Kermes  Mineral. 

If,  in  the  process  for  preparing  the  sulphurated  antimony,  the  liquor 
obtained  by  boiling  together  sulphuret  of  antimony  and  the  alkaline 
solution  be  allowed,  after  nitration,  to  stand  until  it  becomes  cool,  with- 
out the  addition  of  sulphuric  acid,  a  powder  is  slowly  deposited,  which, 
when  washed  and  dried,  is  the  preparation  in  question,  as  formerly 
made.  In  this  case,  the  precipitation  takes  place  simply  because  the 
oxide  and  sulphuret  of  antimony  are  less  soluble  in  the  liquor  cold  than 
hot;  but,  as  the  oxide  is  more  soluble  in  the  alkaline  liquid  than  the 
sulphuret,  the  latter  is  deposited  in  larger  relative  proportion  than  in  the 
last  preparation ;  and  the  kermes  thus  obtained,  though  an  oxysulphuret, 
yet  contains  but  a  small  proportion  of  the  oxide. 
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The  French  Codex  directs  it  to  be  made  with  the  carbonate  of  soda, 
instead  of  one  of  the  caustic  alkalies ;  the  process  being  in  other  respects 
the  same;  but,  as  the  carbonate  is  not  capable  of  holding  so  much  of  the 
oxide  in  solution  when  cold  as  the  caustic  alkali,  more  of  the  oxide  is 
precipitated  on  cooling.  The  resulting  kerrnes  is,  therefore,  richer  in 
oxide  than  as  procured  by  the  former  method ;  and,  as  the  efficacy  of 
the  preparation  depends  on  the  oxide,  it  is  proportionably  more  efficient. 
This  process  was  adopted  at  the  recent  revision  of  the  U.  S.  Pharma- 
copoeia. 

Properties.  Kermes  mineral  is  distinguished  from  the  precipitated 
sulphuret  by  its  darker  colour,  which  is  ordinarily  some  shade  of  dark- 
brown  ;  but  it  loses  its  colour  by  exposure  to  air  and  light,  and  becomes 
ultimately  yellowish-white.  Its  chemical  relations  are  similar  to  those 
of  the  sulphurated  antimony  or  precipitated  sulphuret. 

III.  GOLDEN  SULPHUR  OF  A3STTIMON  Y._  SULPHUR  ANTI- 

MONII  AUREUM. 

If  to  the  solution  remaining  after  the  deposition  of  kermes,  in  the 
second  of  the  two  processes  above  given,  sulphuric  acid  is  added,  the  whole 
of  the  oxide  and  sulphuret  remaining  in  the  solution  is  deposited,  con- 
stituting the  golden  sulphur.  But  the  reactions  are  supposed  to  be  some- 
what more  complex  than  as  just  stated.  By  a  brief  exposure  to  the  air, 
it  is  supposed  that  a  part  of  the  potassium  of  the  sulphuret  of  potassium 
in  the  solution  is  oxidized  by  the  atmospheric  oxygen,  and  converted 
into  potassa,  while  the  sulphur  liberated  combines  with  the  undecom- 
posed  part  of  the  sulphuret  of  potassium  to  form  a  more  highly  sul- 
phurated compound,  the  excess  of  sulphur  in  which,  on  the  addition  of 
sulphuric  acid,  is  deposited  along  with  the  oxide  and  sulphuret,  so  as  to 
form  a  sulphurated  oxysulphuret  of  antimony.  If  the  solution  used  be 
that  left  after  the  precipitation  of  the  kermes  in  the  present  U.  S.  process 
above  given,  or  that  of  the  French  Codex,  in  which  the  alkaline  carbonate 
is  used,  as  more  of  the  oxide  is  deposited  with  the  kermes,  less  remains 
to  be  precipitated  by  the  acid,  and  consequently  less  must  be  contained 
in  the  resulting  golden  sulphur. 

Properties.  Golden  sulphur  of  antimony  is  distinguished  by  its  fine 
golden-yellow  colour.  Its  chemical  reactions  are  the  same  with  those 
stated  as  belonging  to  the  sulphurated  antimony  or  precipitated  sulphuret. 

Effects  of  Oxysulphuret  of  Antimony  on  the  System.  There  can  be 
little  doubt  that  these  preparations  of  antimony  act  through  the  oxide 
they  contain ;  the  sulphuret  being  probably  inert,  or  nearly  so.  The  pre- 
cipitated sulphuret  (sulphurated  antimony,  U.  S.),  as  it  necessarily  con- 
sists, from  the  mode  of  its  preparation,  of  all  the  oxide  and  sulphuret 
contained  in  the  two  others,  may  be  considered  as  representing  them. 
In  this  country  and  Great  Britain,  it  is  the  preparation  generally  used. 
On  the  continent  of  Europe,  preference  is  almost  universally  given  to 
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the  kermes.  The  effects  on  the  system  are  the  same  as  those  of  tartar 
emetic,  but  less  uniform  from  a  particular  dose,  partly  on  account  of  the 
uncertain  proportion  of  oxide  in  the  preparation,  and  partly  from  the 
fact,  that  the  oxide  depends  in  great  measure,  if  not  altogether,  for  its 
efficiency,  upon  the  presence  of  an  acid  in  the  stomach,  which  may  sepa- 
rate it  from  the  sulphuret,  and  render  it  soluble.  But,  as  time  is  required 
for  this  change  to  take  place  in  the  stomach,  the  preparation  is  longer 
in  producing  its  effects,  and  produces  them  more  gradually;  so  that  more 
of  the  constitutional  action  of  the  antinionial,  in  proportion  to  the  local 
irritation,  might  be  expected  from  the  oxysulphuret  than  from  the  soluble 
salt.  The  uncertainty  of  its  operation,  however,  will  always  give  an  ad- 
vantage over  it  to  the  tartar  emetic,  which  has,  besides,  the  recommenda- 
tion of  greater  promptitude  of  action. 

Therapeutic  Application.  Either  of  these  forms  of  oxysulphuret  may 
be  used,  with  a  view  to  its  sedative  effect,  for  the  same  purposes  as  tar- 
tar emetic.  It  is  sometimes  preferably  used  as  an  alterative  in  cutane- 
ous eruptions,  chronic  rheumatism,  chronic  glandular  swellings,  scrofu- 
lous affections,  secondary  syphilis,  and  chronic  diseases  of  the  liver  with 
deficient  secretion ;  in  most  of  which  complaints,  it  may  often  be  use- 
fully associated  with  calomel  or  blue  pill,  or  other  alterative.  When 
given  largely,  vegetable  acids  and  acidulous  fruits  should  be  abstained 
from,  lest  they  may  give  it  undue  activity.  The  dose  as  an  alterative  is 
from  one  to  four  grains,  which  may  be  given  at  bedtime,  or  repeated 
more  or  less  frequently  through  the  day,  according  to  the  urgency  of  the 
case.  M.  Trousseau  recommends  the  kermes  strongly  for  procuring  the 
more  powerful  sedative  effects  of  the  antimonial,  for  which  purpose, 
from  one  to  two  drachms  of  it  may  be  given  to  an  adult,  in  divided 
doses,  during  twenty-four  hours,  and  to  an  infant  at  the  breast,  four 
grains  during  the  same  length  of  time.  In  a  paper  in  the  New  York 
Journal  of  Medicine  (Nov.  1858,  p.  356),  it  is  much  commended  as  a 
remedy  in  the  pneumonia  and  bronchitis  of  children,  by  Dr.  A.  Jacobi, 
who  has  employed  it  largely  and  very  successfully  in  those  affections. 
To  infants  of  six  months  or  more  he  gives  from  one  to  two  grains,  re- 
peated four  times  a  day,  or  more  frequently,  and  continues  the  remedy 
often  several  days,  sometimes  as  long  as  a  week  or  more.  In  the  dose 
of  from  five  to  twenty  grains,  the  medicine  has  been  occasionally  admin- 
istered as  an  emeto-cathartic. 

III.  OXIDE  OF  ANTIMONY.  —  ANTIMONII  OxiDUM.  U.S.-. 
Br. 

There  are  three  definite  compounds  of  antimony  and  oxygen,  of 
which  one  only  is  ranked  as  an  oxide,  and  is  capable  of  acting  as  a 
base;  the  others  having  acid  properties.  It  is  at  present  generally  con- 
sidered by  chemists  as  a  teroxide;  but  I  prefer  the  simple  name  above 
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given  for  a  medicinal  title,  as  it  is  sufficiently  expressive,  and  not  liable 
to  be  mistaken,  and  is,  besides,  recognized  in  our  officinal  code.  The 
compounds  with  acid  properties  are  denominated  respectively  antimo- 
nious  and  antimonic  acids.  Several  preparations,  at  one  time  officinal, 
contain  oxide  of  antimony  as  their  prominent  ingredient,  of  which  the 
powder  of  Algaroth  or  oxychloride  is  one,  and  the  antimonial  powder 
or  compound  poivder  of  antimony,  of  the  former  British  Pharmacopeias, 
is  another.  The  pure  oxide,  with  the  name  at  the  head  of  this  article, 
is  now  recognized  in  the  U.  S.  Pharmacopoeia,  which  directs  it  to  be  pre- 
pared in  the  following  manner.  A  terchloride  of  antimony  is  first  made 
by  digesting  the  tersulphuret  of  antimony  with  muriatic  acid  The  hydro- 
gen of  the  acid  and  the  sulphur  of  the  antimony  escape  in  the  form  of 
sulphuretted  hydrogen,  and  the  chlorine  and  antimony  unite  to  pro- 
duce the  terchloride,  which  is  held  in  very  concentrated  solution.  A 
little  nitric  acid  is  added  to  improve  the  resulting  preparation,  but  is  not 
essential  to  the  process.  The  strong  solution  of  the  chloride  thus  ob- 
tained is  then  thrown  into  water,  by  which  a  precipitate  is  produced. 
A  portion  of  the  water  gives  its  oxygen  to  a  portion  of  the  antimony  of 
the  terchloride  forming  tcroxide  of  antimony,  and  the  separated  hydrogen 
and  chlorine  combine  to  form  muriatic  acid.  The  oxide  thus  formed 
combines  with  the  undecomposed  chloride,  and  the  two  are  thrown  down 
thus  combined,  constituting  the  powder  of  Algaroth,  or  oxychloride  of 
antimony.  This  is  then  washed  with  an  alkaline  solution,  by  which  the 
portion  of  chloride  is  converted  into  oxide.  When  pure,  the  oxide  of 
antimony  is  a  white  powder  becoming  yellowish  by  heat,  inodorous, 
tasteless,  and  insoluble  in  water.  Exposed  to  heat,  with  the  access  of 
air,  it  is  converted  into  antimonious  acid  by  the  absorption  of  oxygen. 
But  the  preparation  most  employed  is  either  the  secret  empirical  com- 
pound sold  in  England  under  the  name  of  James's  powder,  or  the  anti- 
monial powder  above  referred  to,  which  is  made  in  imitation  of  it.  The 
dose  of  the  oxide  of  antimony  is  from  one  to  three  grains,  repeated  at  in- 
tervals of  from  one  to  four  hours.  It  is  best,  however,  not  to  give  more 
than  one  grain  as  a  commencing  dose,  which  may  be  increased,  if  neces- 
sary, until  its  effects  are  obtained. 

ANTIMONIAL  POWDER — PULVIS  ANTIMONIALIS.  Br. 

This  was  formerly  prepared  by  heating  together  sulphuret  of  antimony 
and  the  shavings  of  hartshorn,  or  of  bones,  until  the  sulphur  of  the  sul- 
phuret, and  the  organic  matters  of  the  horn  or  bone  were  completely 
dissipated,  and  there  was  left  a  mixture  of  phosphate  of  lime  from  the 
latter  source,  and  oxidized  antimony  resulting  from  the  combination  of 
atmospheric  oxygen  with  the  metal.  But  the  degree  of  oxidation  of  the 
antimony  in  this  process  was  not  precise,  varying  with  the  shorter  or 
longer  continuance,  or  the  degree  of  heat,  and  the  preparation  was, 
therefore,  necessarily  uncertain.  As  the  object  aimed  at  was  to  procure 
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a  mixture  of  oxide  of  antimony  and  phosphate  of  lime,  the  British 
Pharmacopoeia  has  rejected  the  old  formula,  and  prepares  the  powder 
by  simply  mixing  one  part  of  the  antimonial  oxide  and  ten  parts  of  pre- 
cipitated phosphate  of  lime,  thus  giving  to  the  preparation  a  precision 
before  wanting. 

In  the  old  preparation,  the  greater  portion  of  the  antimonial  ingredient 
was  in  the  form  of  antimonious  acid ;  and  sometimes  it  was  exclusively 
so,  the  oxide  being  entirely  wanting.  In  the  present,  the  oxide  of  anti- 
mony (teroxide)  is  in  fixed  proportion ;  and,  as  the  efficiency  of  the 
powder  depends  probably  exclusively  on  this,  the  phosphate  of  lime 
being  quite  inert,  the  strength  of  the  preparation  is  known. 

Properties.  Antimonial  powder  is  white,  inodorous,  tasteless,  and 
almost  wholly  insoluble  in  water. 

Effects  on  the  System.  These  are  precisely  the  same  as  those  of  tartar 
emetic,  but  somewhat  more  slowly  induced,  and  much  more  uncertain. 
As  the  virtues  of  the  preparation  depend  exclusively  on  the  oxide,  and 
as  the  activity  of  the  oxide  depends  on  the  presence  of  an  acid  in  the 
stomach,  the  action  of  the  powder  upon  the  system  must  vary  with  the 
state  of  that  organ. 

Therapeutic  Application.  The  powder  as  formerly  prepared  was  in- 
tended as  an  imitation  of  a  celebrated  secret  medicine,  known  by  the 
name  of  James's  powder,  after  its  original  proprietor,  which  was  at  one 
time  much  used  in  Great  Britain  in  the  treatment  of  fever ;  and  the 
antimonial  powder,  which  was  contrived  by  Dr.  Pierson,  of  London,  as 
a  substitute,  came  into  use  upon  the  strength  of  the  reputation  of  the 
former  preparation.  It  has  been  given  chiefly  as  a  diaphoretic,  or  emeto- 
cathartic,  in  the  treatment  of  fever  and  rheumatism;  and  has  sometimes 
been  employed  as  an  alterative  in  diseases  of  the  skin.  The  dose  of 
the  present  officinal  powder,  which  is  greatly  to  be  preferred,  is  from 
three  to  eight  grains,  repeated  every  three  or  four  hours,  until  it  proves 
diaphoretic,  or  operates  on  the  stomach  or  bowels.  It  may  be  admin- 
istered in  pill,  bolus,  or  powder  mixed  with  syrup. 


ANTIMONIATED  HYDROGEN.  —  Antimonuretted  Hydrogen. 
— This  is  a  new  antimonial,  introduced  for  its  supposed  efficiency  in  the 
treatment  of  pneumonia,  and  probably  deserving  more  attention  than  it 
has  yet  received.  It  was  brought  to  the  notice  of  the  profession  by 
Prof.  Hannon,  of  the  University  of  Brussels,  in  a  communication  to  the 
Journal  de  Pharmacologie  of  Brussels,  in  January,  1860. 

Preparation.  For  therapeutic  use,  Dr.  Hannon  recommends  that  it 
should  be  prepared  by  introducing  into  a  wide-necked  flask  nine  grammes 
of  an  alloy  of  zinc  and  antimony  (six  parts  of  the  former  to  three  of  the 
latter)  with  three  grammes  of  either  tartar  emetic  or  chloride  of  antimony, 
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and  then  adding  every  hour,  at  the  time  of  using  the  medicine,  two  or 
three  grammes  of  muriatic  (hydrochloric)  acid,  until  thirty  grammes 
have  been  employed.  As  muriatic  acid  gas  is  also  evolved,  a  piece  of 
sponge,  moistened  with  an  alkaline  solution,  must  be  introduced  into  the 
neck  of  the  flask  so  as  to  neutralize  this  acid,  while  the  antimoniated  gas 
passes  free  from  impurity.  It  is  important  that  the  metals  employed  in 
the  process  should  be  pure,  and  especially  must  they  contain  no  arsenic. 

Properties.  Antimoniated  hydrogen  is  a  gaseous  compound  of  anti- 
mony and  hydrogen,  colourless,  inodorous  when  pure,  inflammable,  and 
unaffected  by  water  or  alkaline  solutions  when  passed  through  them.  It 
is  destitute  of  irritant  properties,  and  may  be  inhaled  without  incon- 
venience. 

Medical  Uses.  It  is  chiefly  as  a  remedy  in  pneumonia  and  capillary 
bronchitis  that  this  gas  has  been  recommended;  but  it  is  indicated  also 
in  all  inflammatory  conditions  of  the  lungs,  in  which  it  is  desirable  to 
promote  expectoration,  and  has  been  used  advantageously  in  some  cases 
of  phthisis.  It  is  administered  by  inhalation ;  the  patient  respiring  it 
for  five  minutes  every  hour.  In  the  intervals,  the  flask  may  be  allowed 
to  remain  in  the  apartment,  with  the  sponge  removed,  so  as  somewhat 
to  impregnate  the  air  of  the  chamber.  Under  the  influence  of  this  agent, 
the  respiration  is  said  to  be  lessened  in  frequency  and  the  pulse  in  force, 
and  the  urine  to  increase,  without  nausea,  vomiting,  or  diaphoresis.  It 
becomes  instantly  tolerated  by  the  system,  and  the  tolerance  is  perma- 
nent. In  pneumonia,  the  pain  in  the  side,  if  existing,  speedily  ceases ; 
the  expectoration  is  rendered  easier,  and  the  sputa  lose  their  rusty 
colour  and  tenacity,  becoming  pale  and  liquid;  and  the  fever  ceases  in 
two  or  three  days.  A  cure  is  said  to  be  more  quickly  obtained  than  by 
any  other  method.  (Dublin  Hosp.  Gaz.,  March  1,  1860,  p.  78;  and  Ann. 
de  Therap.,  1860,  p.  143.) 

II.  REFRIGERANT  SALTS. 

Most  of  the  alkaline  salts,  whether  neutral,  or  with  excess  of  acid,  are 
directly  sedative  to  the  circulation,  independently  of  any  evacuation  they 
may  produce.  As  a  general  rule,  their  sedative  influence  is  not  power- 
ful, and  is  evinced  rather  by  a  reduction  of  temperature,  than  by  any 
very  striking  effect  upon  the  pulse.  Hence  they  have  been  denominated 
refrigerants.  Nevertheless,  they  do  reduce  the  pulse  both  in  frequency 
arid  force ;  and  some  of  them  considerably  so,  especially  nitrate  of 
potassa.  The  probability  is  that  they  act  through  absorption,  and,  in 
part  at  least,  directly  upon  the  blood  ;  impairing  its  quality,  and  conse- 
quently the  functions  which  depend  upon  it  for  their  due  performance. 
The  precise  character  of  the  change  in  the  blood  will  be  given,  so  far  as 
it  is  known,  when  the  several  salts  are  specially  considered.  At  present, 
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it  is  sufficient  to  state  that  it  is  of  a  nature  to  render  that  fluid  less  capa- 
ble of  stimulating  the  circulation,  and  of  supplying  plastic  material  for 
nutrition.  It  is  not  impossible,  however,  that  these  medicines  exert  also 
an  immediately  depressing  influence  on  the  heart  and  blood-vessels, 
through  their  relation  with  the  susceptibility  of  those  organs.  But  all 
of  the  refrigerant  salts  have  evacuant  properties ;  some  being  specially 
cathartic,  others  diaphoretic,  and  others  again  diuretic;  and  it  is  more 
in  reference  to  these  properties,  than  to  their  direct  sedative  power,  that 
they  are  remedially  employed  ;  though,  in  the  choice  of  evacuant  medi- 
cines, in  any  particular  case,  these  are  always  preferred  to  others,  when 
there  is  at  the  same  time  an  indication  to  reduce  arterial  excitement  and 
febrile  heat.  They  will,  therefore,  be  treated  of  severally  in  connection 
with  the  classes  to  which  they  belong  as  evacuants.  Only  one  of  them, 
which  is  employed  chiefly  as  an  arterial  sedative,  though  possessed  also 
of  the  property  of  stimulating  the  secretions,  will  be  considered  in  this 
place. 

NITRATE  OF  POTASSA.  —  POTASS^  NlTRAS.  U.S.,  Br. — 
Nitre.  —  Saltpetre. 

Origin.  Nitre  is  at  present  obtained  almost  exclusively  from  the  East 
Indies,  where  it  is  extracted  from  the  soil  occasionally  overflowed  by 
the  Ganges,  and  enriched  by  the  animal  and  vegetable  matters  washed 
down  by  that  stream  from  the  vast  region  which  it  drains.  This  earth 
is  impregnated  with  the  nitrates  of  potassa  and  lime,  and,  on.  being 
lixiviated  in  connection  with  wood  ashes,  yields  a  solution  chiefly  of  the 
former  salt;  the  lime  of  the  nitrate  of  lime  being  replaced,  in  the  pro- 
cess, by  the  potassa  of  the  ashes.  The  nitre  is  then  obtained  from  the 
solution  by  evaporation  and  crystallization.  As  imported,  however,  it 
is  very  impure,  containing,  with  other  foreign  substances,  a  considerable 
proportion  of  common  salt,  from  which  it  must  be  freed  by  a  carefully 
conducted  process  of  solution  and  crystallization  before  it  is  fit  for  use. 

The  salt  may  also  be  artificially  prepared  by  exposing  to  the  air,  for 
a  long  time,  a  mixture  of  animal  and  vegetable  matters,  with  more  or 
less  lime  in  the  shape  of  refuse  mortar,  etc.,  and  treating  the  mass,  which 
now  contains  nitrates  of  potassa  and  lime,  by  a  process  analogous  to  that 
employed  with  the  earth  of  the  Ganges.  (See  U.  S.  Dispensatory.) 

Properties.  Nitre  crystallizes  in  long,  white,  semitransparent,  striated, 
six-sided  prisms,  with  dihedral  summits.  It  is  inodorous,  of  a  sharp, 
saline,  somewhat  cooling  taste,  very  soluble  in  water  hot  or  cold,  but 
more  so  in  the  former,  and  insoluble  in  pure  alcohol.  It  contains  no 
water  of  crystallization,  and  is  permanent  in  the  air.  Thrown  into  the 
fire,  it  decrepitates,  in  consequence  of  the  rapid  evaporation  of  water 
contained  mechanically  between  the  laminae  of  its  crystals.  At  a  high 
temperature  it  melts ;  and,  at  a  still  higher,  gives  out  oxygen,  and  is  re- 
solved into  hyponitrite  of  potassa,  which,  with  a  further  increase  of  the 
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heat,  is  in  its  turn  decomposed,  with  the  escape  of  a  mixture  of  oxygen, 
nitric  oxide,  etc.  Nitre  may  be  known  to  contain  potassa  by  affording 
a  yellow  precipitate  with  chloride  of  platinum,  and  nitric  acid,  by  caus- 
ing live  coals  to  burn  more  briskly  when  thrown  upon  them,  and  by 
yielding  whitish  or  reddish  fumes  when  decomposed  by  sulphuric  acid. 

1.  Effects  on  the  System. 

In  small  doses,  repeated  at  short  intervals,  as  ten  grains,  for  example, 
every  two  hours,  nitre  diminishes  the  frequency  and  force  of  the  pulse, 
and  the  temperature  of  the  body,  and  at  the  same  time  very  often  acts 
as  a  diuretic  or  diaphoretic,  evincing  generally  a  preferable  direction  to 
the  kidneys,  but  sometimes  acting  on  the  skin,  especially  when  ad- 
ministered with  warm  drinks,  or  in  conjunction  with  other  diaphoretic 
medicines.  When  taken  in  powder,  it  sometimes  occasions  a  feeling  of 
coolness  in  the  stomach,  and  a  general  chilliness,  probably  through  the 
absorption  of  free  heat  during  its  solution.  In  larger  doses  it  produces 
these  effects  more  decidedly.  Mr.  Alexander  found  a  drachm  of  it,  on 
several  occasions,  to  reduce  the  frequency  of  the  pulse,  within  a  few 
minutes,  from  TO  to  60.  (Essays,  p.  105.)  In  quantities  increasing 
gradually  from  one  to  five  drachms  daily,  in  divided  doses,  continued 
for  somewhat  more  than  a  week,  it  was  observed  by  F.  Loffler,  several 
times,  towards  the  close  of  the  period,  to  diminish  the  pulse  to  20  beats 
in  the  minute.  Along  with  this  reduction  of  the  circulation,  there  were 
feelings  of  general  weakness,  mental  depression,  and  drowsiness.  (Am. 
Journ.  of  Med.  Sci.,  xviii.  204.)  From  quantities  varying  from  two 
scruples  to  one  or  two  drachms,  given  three  times  a  day,  dissolved  in  a 
large  proportion  of  barley-water,  and  continued  for  a  week  or  longer, 
Dr.  John  Cargill  generally  observed  no  inconvenience;  but  occasionally, 
in  persons  of  nervous  temperament,  noticed  as  the  result  of  its  influence, 
general  tremblings,  difficulty  of  speech,  giddiness,  abnormal  sounds  in 
the  ears,  partial  forgetfulness,  and  an  extraordinary  debility  of  the  limbs, 
especially  the  lower,  which  sometimes  seemed  to  the  patient  as  though 
paralyzed.  (Loud.  Med.  Gaz.,  Oct.  1851,  p.  640.)  In  still  larger  doses 
than  those  mentioned,  if  given  dissolved  in  a  very  large  quantity  of 
water,  nitre  seems  to  act  mainly  as  a  purgative.  M  Devilliers  states,  as 
the  result  of  his  own  experience,  that  from  half  an  ounce  to  an  ounce  of 
it  may  be  given  as  a  purgative,  not  only  without  inconvenience,  but 
often  with  advantage  (Diet,  des  Sci.  Med.,  xxxvi.  138);  and  the  same 
fact  is  asserted  by  many  other  writers,  among  whom  are  Herat  and  De 
Lens,  who  declare  that  their  own  experience  is  confirmatory  of  that  of 
M.  Devilliers.  (Diet,  de  Mat.  Med.,  v.  479.)  When  long  continued,  even 
in  moderate  doses,  nitre  is  said  to  produce  chronic  irritation  of  the  stom- 
ach, impair  digestion,  and  debilitate  the  system  generally;  and  by  some 
it  is  thought  to  deprave  the  blood,  and  favour  the  generation  of  a  typhoid 
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condition.  Nitre  escapes  rapidly  from  the  circulation,  and  chiefly,  though 
not  exlusively,  by  the  urine.  In  a  case  in  which  270  grains  of  the  salt 
were  taken  daily,  not  more  than  158.1  grains  were  passed  during  the 
same  time  by  the  kidneys.  (Guy's  Hosp.  Rep.,  1863,  p.  171.) 

Poisonous  Effects.  Numerous  instances  of  death  from  large  quantities 
of  nitre,  taken  by  mistake  for  some  other  saline  substance,  are  on  record ; 
and  until  recently  it  has  generally  been  considered  as  essentially  poison- 
ous in  excessive  doses.  But  experience  has,  within  a  few  years,  abund- 
antly shown,  that  its  noxious  effects  are  ascribable  to  the  manner  in 
which  it  is  taken,  rather  than  to  any  necessarily  poisonous  quality.  It 
is  when  swallowed  in  powder,  or  concentrated  solution,  that  it  acts  thus 
injuriously.  From  the  doses  of  two  scruples  up  to  two  drachms,  pre- 
viously mentioned  as  having  been  given  by  Dr.  Cargill  with  entire  safety, 
when  dissolved  in  not  less  than  half  a  pint  of  barley-water  for  each  dose, 
the  same  writer  observed,  if  they  were  exhibited  in  concentrated  solution, 
very  unpleasant  effects,  such  as  intense  griping  pain,  great  thirst,  anxiety, 
pallor  of  the  face,  cold  perspiration,  and  a  reduced  pulse.  The  symp- 
toms, however,  disappeared  under  free  dilution.  (Lond.  Med.  Gaz.,  ut 
supra.}  One  ounce  has  often  acted  as  a  violent  poison,  and  in  several 
instances  has  caused  death.  Any  quantity  above  three  or  four  drachms 
may  be  considered  poisonous,  if  taken  in  powder,  or  dissolved  in  only  a 
small  quantity  of  water.  The  symptoms  usually  produced,  though  not 
all  ordinarily  in  the  same  case,  are  heat  and  severe  pain  in  the  stomach, 
vomiting  and  purging,  bloody  discharges,  griping  pains  in  the  bowels, 
feeble  pulse,  cold  extremities,  great  muscular  debility,  faintness,  insensi- 
bility, and  sometimes  convulsive  movements  before  death.  Vomiting 
does  not  always  occur,  and,  when  it  happens  early,  is  rather  favourable 
than  otherwise;  as  it  may  evacuate  the  poison.  Dr.  Christison  knew  a 
case,  in  which  an  ounce  was  taken  without  any  other  unpleasant  symp- 
tom than  vomiting,  which  took  place  in  fifteen  minutes.  Sometimes 
death  happens  with  little  other  obvious  effect  than  great  prostration.  A 
case  was  recorded  by  Dr.  John  W.  Snowden,  of  N.  Jersey,  in  which  a 
man,  having  taken  three  ounces  and  a  half  of  nitre  at  one  dose,  at  the 
end  of  five  hours  suddenly  fell  from  his  chair  and  died,  with  no  other 
preceding  phenomena  than  a  slight  sense  of  heat  in  the  epigastrium, 
thirst,  and  three  operations  on  his  bowels.  (N.  Jersey  Med.  Reporter^ 
viii.  117.)  In  the  fatal  cases,  death  has  generally  occurred  within  a 
period  varying  from  two  to  five  hours.  Signs  of  inflammation  of  the 
mucous  membrane  of  the  stomach,  sometimes  attended  with  gangrene, 
have  generally  been  noticed  upon  post-mortem  examination.  In  a  case 
which  came  under  the  notice  of  Dr.  Geoghegan,  of  Dublin,  in  which  death 
resulted  in  two  hours  from  an  ounce  or  an  ounce  and  a  half  of  the  salt, 
the  membrane  was  found  .much  inflamed,  but  none  of  the  salt  could  be 
detected  in  the  stomach.  (  Taylor  on  Poisons.)  The  rapidity  with  which 
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the  fatal  effect  is  produced  is  much  greater  than  is  generally  the  case 
from  the  most  violent  corrosive  poisons,  as  arsenic,  corrosive  sublimate, 
or  even  sulphuric  acid.  Inflammation  of  the  stomach,  therefore,  is  proba- 
bly not  the  main  cause  of  death.  Besides,  in  the  case  of  Dr.  Snowden, 
already  referred  to,  there  were  no  symptoms  of  gastric  inflammation.  In 
that  of  Dr.  Geoghegan,  in  which  death  occurred  in  two  hours,  and  none 
of  the  salt  was  found  in  the  stomach,  the  poison  must  have  been  rapidly 
absorbed.  Hence  it  may  be  inferred,  that  death  occurs  in  consequence 
of  the  entrance  of  the  poison  into  the  circulation.  Of  its  mode  of  oper- 
ating when  there  I  shall  treat  immediately. 

In  the  treatment  of  poisoning  from  nitre,  if  the  patient  has  not  vomited, 
ipecacuanha  should  be  given  till  this  effect  is  produced ;  warm  diluent  and 
demulcent  drinks  should  be  given,  in  any  event,  in  order  to  dilute  the 
salt,  and  to  wash  out  the  stomach ;  an  opiate  enema  should  be  adminis- 
tered, or  laudanum  by  the  mouth  ;  a  sinapism  applied  over  the  epigas- 
trium, and  the  patient's  strength  supported,  if  necessary,  by  wine  or 
brandy  diluted.  There  is  no  known  antidote  to  nitre. 

2.  Mode  of  Operating. 

Nitre  in  powder,  or  concentrated  solution,  is  somewhat  irritant  to  the 
stomach,  and  in  large  quantities  often  powerfully  so;  but  there  can,  I 
think,  be  little  doubt  that  its  effects,  whether  remedial  or  toxicological, 
are  produced  mainly  through  its  absorption.  That  it  is  absorbed,  is 
shown  not  only  by  its  disappearance  from  the  stomach,  but  by  its  ap- 
pearance in  the  urine,  in  which  it' has  been  repeatedly  detected.  It  has 
also  been  found  in  the  blood  of  a  person  to  whom  it  was  given  in  large 
doses.  (Journ.  de  Pharm.,  x.  413.)  Its  diuretic  and  diaphoretic  action 
is  explained  by  its  stimulant  influence  upon  the  secretory  function  of  the 
kidneys  and  skin,  as  it  is  carried  through  them  with  the  blood.  Its 
purgative  effect  in  large  doses,  with  very  free  dilution,  probably  depends 
on  a  direct  irritant  action  upon  the  intestinal  mucous  membrane.  But 
the  question  as  to  the  cause  of  its  sedative  influence  over  the  circulation 
is  not  so  easily  settled.  Does  this  depend  upon  an  action  directly  on 
the  heart,  or  first  on  the  organic  nervous  centres  and  through  then)  on 
the  heart,  or  upon  the  blood,  and  through  that  both  on  the  nervous  sys- 
tem and  the  heart?  In  order  to  answer  this  question,  we  must  ascertain 
how  far  nitre  is  known  to  affect  the  condition  of  the  blood.  It  is  asserted 
that,  when  added  to  freshly  drawn  blood  out  of  the  body,  it  impedes  co- 
agulation, and  diminishes  the  adhesiveness  of  the  red  corpuscle^,  which 
it  is  said  also  to  redden.  Upon  these  points,  the  statements  made  are 
so  positive  that  they  cannot  well  be  doubted.  It  is  a  very  probable  in- 
ference, that  the  same  effects  would,  to  a  certain  extent,  result  from  the 
absorption  of  nitre  into  the  circulation.  The  salt  is  indeed  supposed, 
even  in  medicinal  doses,  to  dimmish  the  plasticity  of  the  blood ;  and  has 
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been  thought,  if  long  continued,  to  bring  on  a  depraved  condition  of  that 
fluid,  disposing  to  a  typhoid  state  of  the  system.  In  cases  of  death  from 
poisonous  doses,  it  has  been  repeatedly  noticed  that  the  blood  was  liquid 
and  uncoagulable.  Statements  generally  agree  on  this  point,  though 
they  differ  as  to  the  colour  of  the  blood,  which  has  sometimes  been  found 
black,  in  others  redder  than  in  health.  Thus,  M.  Nonat,  in  a  case  of 
death  from  about  an  ounce,  found  the  blood  liquid  and  black  (Briquet, 
Trait.  Therap.  du  Quinquin.,  etc.)  ;  while  in  another,  referred  to  by  Dr. 
Stevens,  it  was  quite  florid  (Observ.  on  the  Blood,  p.  298) ;  and,  in  the 
instance  above  mentioned  as  having  been  seen  by  Dr.  Snowden,  the  lips 
were  bright  red.  From  the  experiments  of  M.  Briquet,  it  appears  that 
nitre,  injected  into  the  veins  of  a  dog,  reduces  immediately  the  force  of 
the  heart,  as  measured  by  the  haemadynameter.  (Traite,  etc.,  ui  supra, 
p.  111.)  From  six  grains  to  half  a  drachm  are  said,  when  used  in  this 
way  in  dogs,  to  cause  sudden  death,  as  if  by  paralysis  of  the  heart,  pre- 
ceded sometimes  by  convulsions.  (Merat  et  De  Lens,  Diet.,  etc.,  v.  481.) 
From  all  these  facts,  it  appears  probable  that  nitre  operates  by  imme- 
diately depreciating  the  character  of  the  blood,  and  secondarily  dimin- 
ishing the  powers  and  actions  of  the  heart ;  though  it  is  not  impossible 
that  it  may  exert  a  direct  sedative  influence  on  that  organ.  There  is  no 
proof  that  it  has  any  direct  action  on  the  nervous  centres.  When  given 
in  small  doses,  it  is  absorbed,  and  moderately  depresses  the  circulation, 
while  it  stimulates  the  skin  or  kidneys  to  throw  it  off.  Larger  doses 
irritate  the  mucous  membrane,  and,  while  partly  absorbed,  often  operate 
on  the  bowels,  and  are  in  some  measure  discharged  from  the  system. 
Still  more  largely  given,  if  accompanied  with  a  very  large  quantity  of 
liquid,  it  is  in  like  manner  partly  absorbed,  and  partly  in  general  carried 
off  by  the  bowels ;  but  from  its  dilution  it  is  but  slightly  irritant,  and 
from  the  great  bulk  of  liquid  can  be  but  slowly  taken  into  the  circulation, 
and  not  faster  than  it  may  be  eliminated  by  the  kidneys  and  skin ;  so  that 
there  is  at  no  one  time  sufficient  in  the  blood  to  produce  serious  effects. 
But  in  large  quantities,  as  from  half  an  ounce  to  an  ounce  and  upwards, 
if  swallowed  in  concentrated  solution,  it  both  irritates  the  stomach  into 
inflammation,  and,  in  its  passage  through  the  canal,  is,  from  its  small 
bulk,  absorbed  almost  wholly,  and  thus  entering  the  blood  in  larger 
quantities  and  greater  concentration,  exerts  its  full  powers  upon  that 
liquid  and  upon  the  heart,  poisoning  the  former,  so  as  to  give  it  the  char- 
acter of  the  blood  in  the  most  fatal  malignant  fevers. 

3.  Indications  and  Contraindications. 

Nitre  would  seem,  from  its  known  properties,  to  be  called  for  in 
sthenic  states  of  the  system,  with  increased  circulatory  excitement  and 
febrile  heat,  and  especially  when  there  is  an  excess  of  fibrin  in  the  blood, 
or  a  disposition  in  inflammatory  diseases  to  plastic  exudation,  or  the 
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formation  of  false  membrane.  It  is  contraindicated  by  general  debility, 
an  aplastic  condition  of  the  blood,  as  in  low  or  typhoid  states  of  system, 
and  by  inflammation  of  the  stomach  and  bowels. 

4.  Therapeutic  Application. 

The  diseases  in  which  nitre  is  employed  as  a  sedative  are  the  phleg- 
masias,  acute  hemorrhages,  and  inflammatory  fevers.  It  has  also  been 
used  in  scurvy. 

1.  Inflammations.  It  may  be  used  in  any  of  the  acute  inflammations 
with  a  sthenic  state  of  the  system,  except  those  of  the  stomach  and 
bowels,  and  perhaps  those  of  the  kidneys  and  bladder,  in  which  it  may 
be  supposed  to  act  injuriously  by  its  local  stimulant  properties,  as  it 
passes  out  with  the  urine.  But  the  particular  phlegmasise  in  which  it 
has  been  most  highly  recommended,  and  to  which  it  would  appear  to  be 
especially  applicable  from  its  peculiar  influence  on  the  blood,  are  pneu- 
monia and  acute  rheumatism.  In  these  it  has  generally  been  given 
combined  with  tartar  emetic,  or  with  this  and  calomel,  in  the  form  of  the 
nitrous  powders. 

But  it  is  necessary  to  treat  more  particularly  of  a  mode  of  using  it  in 
acute  rheumatism,  which,  though  employed  by  Dr.  Brocklesby,  of  Eng- 
land, in  the  middle  of  the  last  century,  was  not  generally  adopted,  and 
seemed  to  have  been  forgotten,  until  revived  in  1833,  in  France,  by  MM. 
Gendrin  and  Martin  Solon,  whose  example  has  been  followed  by  other 
practitioners  with  considerable  success.  This  method  consists  in  ad- 
ministering the  medicine  in  large  doses,  dissolved  in  a  very  large  pro- 
portion of  water,  or  some  demulcent  or  slightly  nutritive  fluid,  as 
barley-water,  sweetened  water,  thin  gruel,  lemonade,  etc.  Half  an 
ounce  is  given,  in  divided  doses,  during  the  first  period  of  twenty-four 
hours,  and  gradually  increased  to  six,  eight,  or  even  twelve  drachms,  in 
the  same  period  of  time.  The  mean  quantity  administered  daily  is 
about  an  ounce.  The  proportion  of  liquid  employed  is  three  quarts  to 
an  ounce  of  the  salt;  so  that  four  fluidounces  of  the  solution,  containing 
twenty  grains,  may  be  given  at  such  intervals  as  to  amount  to  the 
required  quantity  in  the  day.  The  quantity  of  liquid  may  be  some- 
what diminished  when  found  to  oppress  the  stomach ;  but  the  operation 
should  be  carefully  watched,  and  the  remedy  suspended  upon  the  occur- 
rence of  any  disagreeable  effects.  It  must  be  borne  in  mind  that  the 
large  dilution  is  necessary  to  avoid  poisonous  results.  In  general  copi- 
ous diaphoresis  is  produced,  when  the  patient  is  confined  to  bed  and 
well  covered.  Sometimes,  however,  the  remedy  operates  as  a  cathartic, 
and  sometimes  as  a  diuretic.  The  mean  length  of  time  required  for  the 
cure  of  the  disease  is  stated  at  eight  days.  The  remedy  is  said  to  be 
very  generally  successful :  but  it  sometimes  fails. 

To  chronic  rheumatism  it  was  supposed  not  to  be  adapted;  but  the 
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experience  of  Dr.  John  Cargill  would  lead  to  a  different  conclusion.  Of 
one  hundred  cases  treated  with  nitrate  of  potassa,  sixty-one  were  cured, 
and  the  average  length  of  treatment  was  about  two  weeks.  Of  the  remain- 
ing cases,  twenty  experienced  great  relief,  five  were  but  slightly  benefited, 
three  were  in  no  degree  benefited,  three  became  worse,  and  of  the  result  in 
eight  nothing  positive  could  be  stated.  At  the  beginning  of  the  treatment, 
forty  grains  were  given  dissolved  in  barley-water  three  times  a  day  ;  and 
this  quantity  was  sometimes  continued  throughout  the  case ;  but  generally 
the  dose  was  increased  to  sixty,  ninety,  or  one  hundred  and  twenty  grains, 
given  at  the  same  intervals,  or  every  four  hours.  Not  less  than  eight 
fluidounces  of  liquid  were  given  with  each  dose.  If  accidentally  admin- 
istered with  but  little  water,  the  medicine  occasioned  intense  griping 
pain,  with  anxiety,  depressed  circulation,  etc.  In  some  rare  instances, 
in  persons  of  nervous  temperament,  general  tremors,  great  muscular 
weakness,  giddiness,  etc.  were  produced ;  but  the  symptoms  subsided  in 
a  few  hours  with  diuresis  or  perspiration.  I  have  been  thus  particular 
in  this  account,  as,  if  the  experience  of  others  should  be  found  to  co- 
incide with  that  of  Dr.  Cargill,  the  remedy  will  certainly  rank  among 
the  most  effectual  in  chronic  rheumatism  ;  and,  in  order  that  it  may  be 
fairly  tried,  the  circumstances  under  which  it  proved  successful  should 
be  stated.  The  duration  of  the  cases  before  treatment  had  often  been 
long,  varying  generally  from  two  months  to  five  or  six  years.  (Lond. 
Med.  Gaz.,  Oct.  1851,  p.  640.) 

From  its  supposed  aplastic  properties,  nitre,  used  in  the  same  method, 
might  be  tried  in  pseudo-membranous  croup;  the  dose  being  of  course 
accommodated  to  the  age  of  the  patient. 

2.  Active  Hemorrhages.     It  is  only  for  its  sedative  action  on  the 
heart  that  nitre  is  indicated  in  the  active  hemorrhages ;  and  its  use  has 
been  chiefly  confined  to  haemoptysis.    So  far  as  it  has  aplastic  properties, 
it  is  contraindicated  in  these  cases ;  and,  in  all  hemorrhages  attended 
with  a  deficiency  of  healthy  fibrin,  it  could  probably  do  only  mischief; 
the  prompt  and  efficient  coagulability  of  the  blood  being  the  condition 
most  favourable  to  the  arresting  of  the  discharge. 

3.  Fevers.   It  is  only  in  the  sthenic  cases  of  fever,  with  an  energetic 
condition  of  the  circulation,  and  an  unimpaired  condition  of  the  blood, 
that  nitre  should  be  employed.     It  has  been  considerably  used  in  the 
inflammatory  forms  of  our  bilious  remittent  fever,  during  the  exacerba- 
tions, in  the  form  of  nitrous  powders. 

4.  Scurvy.   In  some  cases  of  scurvy,  nitre  has  been  found  of  advantage ; 
and,  if  the  views  of  Dr.  Garrod  be  correct,  that  a  deficiency  of  the  salts 
of  potassa  in  the  blood  is  a  prominent  characteristic  of  the  affection,  its 
beneficial  operation  may  be  explained.     It  was  formerly  supposed  that 
the  blood  in  scurvy  was  peculiarly  defective  in  plasticity ;  but  this  has 
been  found  not  to  be  true  in  most  cases  recently  investigated  ;  so  that 
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any  objection  to  the  use  of  nitre  in  that  complaint,  founded  on  its  aplas- 
tic  properties,  must  be  considered  as  at  least  not  generally  applicable. 

Of  the  use  of  nitre  as  a  diuretic  and  diaphoretic,  more  will  be  said 
when  we  reach  the  classes  characterized  by  these  properties  respectively. 

5.  Administration. 

The  ordinary  dose  of  nitre  is  from  five  to  fifteen  grains,  repeated  every 
hour,  two,  or  three  hours ;  from  one  to  three  drachms  being  administered 
in  the  course  of  the  day.  It  may  be  given  in  powder  or  solution.  The 
former  method  has  been  recommended,  on  account  of  the  coldness  pro- 
duced during  the  solution  of  the  salt  in  the  stomach;  but  this  advantage, 
is  more  than  counterbalanced  by  its  liability  to  produce  irritation,  when 
taken  in  this  method ;  and  if  cold  is  wanted,  it  may  be  more  readily  ob- 
tained by  means  of  ice.  It  should,  therefore,  I  think,  in  general,  be 
preferably  given  in  solution.  Both  in  this  form,  and  in  that  of  powder, 
it  is  often  associated  with  tartar  emetic. 

The  NITROUS  POWDERS,  which  have  been  much  used  in  inflammatory 
and  febrile  diseases  offering  an  indication  for  the  mercurial  impression, 
as  in  bilious  fever  and  hepatitis,  are  prepared  by  mixing  thoroughly  one 
drachm  of  nitre,  one  grain  of  tartar  emetic,  and  from  four  to  sixteen 
grains  of  calomel,  and  dividing  into  eight  powders,  of  which  one  may 
be  given  every  two  hours,  or  less  frequently.  The  proportion  of  calomel 
is  necessarily  variable,  to  accommodate  the  variable  circumstances  re- 
quiring it. 

The  mode  of  exhibiting  nitre  in  large  doses  has  already  been  suffi- 
ciently considered.  When  given  in  quantities  exceeding  fifteen  or  twenty 
grains,  it  should  be  dissolved  in  not  less  than  eight  fluidounces  of  liquid 
to  a  drachm  of  the  salt;  and  still  larger  proportions  of  the  menstruum 
may  often  be  used  with  advantage. 

Local  Use.  Nitre  is  sometimes  locally  used  in  sore-throat,  either  dis- 
solved in  water  as  a  gargle,  or  mixed  with  sugar  and  allowed  gradually 
to  dissolve  in  the  mouth.  Employed  in  the  latter  method,  it  has  the  ad- 
vantage of  producing  coolness  by  its  solution  in  the  saliva. 

Another  local  application  of  nitre  is  in  fumigation.  For  this  purpose 
blotting-paper  is  employed,  impregnated  with  nitre  by  being  dipped  once 
or  oftener  into  a  saturated  solution  of  the  salt,  and  dried  after  each  im- 
mersion. The  paper  may  be  set  on  fire  on  a  plate,  or  rolled  up  in  a 
cylindrical  form  and  placed  in  a  candle-stick;  and  the  patient  may  inhale 
the  fumes  as  they  rise,  or  simply  breathe  the  air  of  the  apartment.  It 
may  also  be  smoked  by  means  of  a  tobacco-pipe.  This  fumigation  some- 
times affords  great  relief  in  the  paroxysms  of  asthma.  I  have  known 
a  patient  who  found  more  relief  from  this  than  from  any  other  remedy. 

Nitre  is  also  sometimes  employed  remedially  for  producing  cold,  for 
external  use,  when  ice  or  cold  water  cannot  be  obtained.  Five  ounces 
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of  nitre,  with  the  same  quantity  of  muriate  of  ammonia,  dissolved  in  a 
pint  of  water,  may  be  introduced  into  a  bladder,  and  applied  to  the  head, 
in  the  headache  or  delirium  of  fever  and  meningitis,  or  elsewhere  when 
required. 


III.  VEGETABLE  ACIDS. 

Most  of  the  vegetable  acids  of  a  sour  taste  have  a  certain  resemblance 
in  effect,  which  serves  to  group  them  together  as  a  subordinate  division 
of  the  class  of  arterial  sedatives  or  refrigerants,  to  which  they  undoubt- 
edly belong. 

Effects  on  the  System.  These  acids  are  locally  excitant,  but,  in  their 
general  influence  on  the  system,  are  sedative  to  the  circulation.  In  small 
quantities,  and  largely  diluted  with  water,  they  are  generally  grateful  to 
the  palate,  and  acceptable  to  the  stomach,  which  they  moderately  stim- 
ulate, as  shown  by  their  sharpening  effect  on  the  appetite.  After  a  time, 
they  render  the  pulse  somewhat  slower  and  softer,  and  diminish  the  gen- 
eral temperature ;  and,  if  the  system  is  excited,  have  an  agreeable  and 
refreshing  effect  upon  it.  They  often  also  moderately  promote  the  secre- 
tions, especially  that  of  the  kidneys ;  but  this  influence  on  the  secretory 
functions  is  not  generally  very  obvious,  unless  there  has  previously  been 
a  diminution  of  the  functions  from  an  over-excitement  of  the  organ,  as 
when  the  skin  is  dry  and  heated,  or  the  liver  inactive  from  congestion. 
Tinder  such  circumstances  they  appear  to  act  by  a  sedative  influence  on 
the  capillaries,  the  irritation  of  which  is  reduced  to  a  point  at  which 
secretion  can  take  place.  Hence  the  moisture  of  surface,  and  the  gentle 
flow  of  bile,  which  occasionally  follow  their  administration  in  the  condi- 
tions just  referred  to.  In  the  same  way  they  seem  occasionally  to  relax 
the  bowels,  and  to  promote  pulmonary  exhalation. 

When  taken  too  largely,  and  too  long,  they  are  apt  to  produce  irrita- 
tion of  the  gastro-intestinal  mucous  membrane,  to  lessen  the  appetite 
and  disturb  digestion,  and,  partly  through  this  effect,  and  partly,  in  all 
probability,  through  a  direct  depression  of  the  circulatory  function,  to 
impair  the  organic  processes  generally,  and  thus  occasion  paleness,  gen- 
eral weakness,  and  emaciation. 

In  large  doses,  in  a  concentrated  state,  they  are  capable  of  acting  as 
poisons ;  and  one  of  them  at  least,  the  oxalic  acid,  is  extremely  noxious. 
They  appear  to  operate  poisonously  in  two  ways;  first,  by  inflaming,  if 
not  corroding,  the  mucous  membrane  of  the  stomach  and  bowels ;  and 
secondly,  by  a  powerfully  depressing  influence  on  the  heart,  exerted 
either  directly,  or  through  the  altered  blood. 

Mode  of  Operating.  The  local  irritant  effect  of  the  acids  results  from 
their  contact  with  the  surface  affected ;  their  sedative  operation  upon  the 
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circulation  takes  place  through  absorption.  Whether  they  enter  the 
blood  as  acids  is  not  certainly  known,  as  they  have  not  been  detected  in 
that  fluid  in  the  free  state  ;  but  the  probability  is  that  they  generally  do 
so,  and  always,  when  they  do  not  meet  a  free  or  carbonated  alkali  in  the 
stomach  or  bowels,  in  sufficient  quantity  to  saturate  them.  After  en- 
trance, however,  they  certainly  do  not  remain  free,  but  probably  instantly 
combine  with  the  alkaline  matter  of  the  blood,  and  operate  through  the 
compounds  thus  formed.  The  similarity,  we  might  almost  say  the  iden- 
tity, of  their  sedative  action  with  that  of  the  refrigerant  salts,  may  thus 
be  readily  understood.  It  is  the  saline  combination  formed  in  the  blood, 
and  not  the  acid,  that  acts.  Hence,  too,  it  happens  that  they  cannot  be 
detected  in  the  free  state  in  the  secretions.  It  is  true  that  they  are  capa- 
ble of  rendering  the  urine  acid,  as  shown  by  the  experiments  of  Dr.  H. 
Bence  Jones  with  lemon-juice  (Lond.  Med.  Times  and  Gaz.,  Oct.  1854, 
p.  408) ;  but  this  acidity  has  not  been  shown  to  depend  on  the  presence 
of  the  acid  used,  and  is  probably  merely  an  increase  of  the  normal  acidity, 
which  has  been  ascribed  to  uric  acid,  but  the  source  of  which  has  not,  per- 
haps, been  satisfactorily  demonstrated.  This  much  has  been  determined, 
that  the  quantity  of  uric  acid  set  free  in  the  urine  is  increased  by  the  copi- 
ous use  of  the  vegetable  acids ;  and  it  is  highly  probable  that  the  latter, 
on  entering  the  circulation,  possess  themselves  of  the  alkaline  base  with 
which  the  former  is  there  combined,  and  thus  cause  its  elimination. 
Sometimes  the  saline  compound  formed  by  the  acid  after  exhibition  may 
be  detected  in  the  urine. 

The  only  acids  belonging  to  the  present  category,  which  are  used 
medicinally  to  any  considerable  extent,  in  the  uncombined  state,  are  the 
citric  and  acetic,  which  are  generally  taken  in  the  form  of  lemon-juice 
and  vinegar.  The  tarlaric  is  sometimes  employed,  though  generally  as 
a  chemical  agent.  Oxalic  acid,  in  small  doses,  is  said  to  have  similar 
properties ;  but  it  is  so  liable,  in  consequence  of  the  resemblance  of  its 
crystals  to  those  of  Epsom  salt,  to  be  taken  for  it  through  mistake,  and 
is  so  fearfully  poisonous  in  over-doses,  that  no  good  which  could  be  de- 
rived from  its  employment  as  a  medicine  would  compensate  for  the 
danger. 

I.  CITRIC  ACID.  —  ACIDUM  ClTRICUM.    U.S.,  Br. 

Origin  and  Preparation.  Citric  acid  exists  in  various  acid  fruits,  as 
the  sour  orange,  lemon,  lime,  tamarind,  etc.;  but  it  is  in  the  form  of 
lemon-juice  that  it  is  most  frequently  employed.  The  juice  of  the  lime, 
which  is  the  fruit  of  Citrus  acris  of  Miller,  may  be  considered  as  iden- 
tical, and  used  with  it  indiscriminately. 

Lemon-juice  (LIMONIS  Succus,  U.  S.,  Br.}  is  obtained  from  the  lemon 
(LiMON,  U.  S.),  or  fruit  of  Citrus  medica,  by  simple  expression.  It  is  of 
a  sharply  acid,  but  agreeable  taste,  which,  as  well  as  its  medical  virtues, 
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it  owes  to  the  citric  acid  contained  in  it.  According  to  the  experiments  of 
Dr.  H.  Bence  Jones,  it  contains  about  6  per  cent,  of  the  pure  anhydrous 
acid  (Lond.  Med.  Times  and  Gaz.,  Oct.  1854,  p.  408);  but  the  propor- 
tion varies  exceedingly.  Other  constituents  are  mucilage,  extractive, 
and  a  very  small  proportion  of  saline  matter,  of  which  citrate  of  potassa 
constitutes  by  far  the  largest  part.  Some  importance  has  been  attached 
to  this  latter  ingredient ;  but,  when  it  is  considered  that  an  ounce  of  the 
juice  contains,  according  to  Dr.  Jones,  less  than  two  grains  of  the  salt, 
it  must  be  admitted  that  any  views  of  its  operation,  founded  upon  this 
constituent,  must  rest  on  a  very  narrow  basis.  For  medical  purposes,  it 
is  generally  best  to  employ  the  juice  in  a  fresh  state;  but,  as  lemons  can- 
not always  be  had,  it  is  important  to  be  able  to  preserve  it,  especially  for 
use  on  long  voyages.  When  the  juice  canno't  be  obtained  unaltered,  re- 
course may  be  had  to  the  pure  acid. 

Citric  acid  is  separated  from  lemon  or  lime  juice  by  boiling  the  juice, 
saturating  it  completely  with  carbonate  of  lime,  washing  the  insoluble 
citrate  of  lime  thus  procured,  and  decomposing  it  with  dilute  sulphuric 
acid,  which  forms  an  insoluble  sulphate  of  lime,  and  leaves  the  citric 
acid  in  solution.  This  is  then  obtained,  in  a  crystallized  state,  by  con- 
centrating the  solution  sufficiently,  and  allowing  it  to  cool. 

Properties.  The  crystals  of  citric  acid,  when  perfect,  have  the  form  of 
rhomboidal  prisms  with  dihedral  summits;  but  they  are  seldom  regular, 
as  kept  in  the  shops.  They  are  transparent,  colourless,  without  smell, 
extremely  sour,  fusible  in  their  own  water  of  crystallization,  very  soluble 
in  water,  and  less  soluble  in  alcohol.  The  watery  solution  becomes 
mouldy  by  keeping.  As  tartaric  acid  is  often  substituted  for,  or  fraudu- 
lently mixed  with  the  citric,  it  is  important  to  be  able  to  detect  its  pres- 
ence. This  may  be  done,  with  great  facility,  by  making  a  strong  solution 
of  the  suspected  acid  in  water,  and  then  adding  a  rather  strong  solution 
of  carbonate  of  potassa.  If  the  citric  acid  be  pure,  there  will  be  no 
precipitate ;  if  tartaric  acid  be  present,  there  will  be  a  deposit  of  bitar- 
trate  of  potassa.  Citric  acid  is  wholly  dissipated  by  a  red  heat ;  and 
lime  or  other  fixed  impurity  may  thus  be  detected.  The  crystals  consist 
of  12  eqs.  of  carbon,  5  of  hydrogen,  and  11  of  oxygen,  with  4  eqs.  of 
water. 

A  substitute  for  lemon-juice,  sufficiently  near  it  in  acid  strength,  may 
be  made  by  dissolving  an  ounce  of  the  crystals  in  a  pint  of  water ;  and 
the  flavour  may  be  improved,  by  rubbing  up  four  drops  of  oil  of  lemons 
with  the  acid  before  dissolving  it. 

Effects  on  the  System.  So  far  as  the  action  of  remedial  doses  is  con- 
cerned, the  effects  of  citric  acid  are  the  same  as  those  of  the  vegetable 
acids  in  general,  already  detailed.  But  there  is  some  doubt  in  relation 
to  the  operation  of  very  large  quantities.  Mitscherlich  found  that  a 
drachm  of  citric  acid  acted  violently  on  a  rabbit,  without  killing  it ;  but 
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that  two  drachms  proved  fatal  to  a  large  animal  of  the  same  species  in 
an  hour  and  a  half.  Dr.  Christison,  on  the  contrary,  gave  a  drachm  to 
a  cat  with  perfect  impunity.  No  positive  inference  can  be  drawn  from 
these  results  as  to  the  effect  of  large  doses  on  man.  As  they  differed  so 
much  in  two  different  species  of  the  inferior  animals,  there  is  no  reason 
to  suppose  that  the  action  of  the  acid  in  either  of  them  is  a  proper  meas- 
ure of  its  influence  on  the  human  subject.  By  Orfila  it  is  ranked  with 
the  irritant  poisons.  It  cannot,  however,  be  very  poisonous,  if  given 
largely  diluted ;  for  Dr.  Babington,  of  London,  gave  six  ounces  of  lemon- 
juice,  equivalent  to  about  three  drachms  of  the  crystallized  acid,  three 
times  a  day  in  acute  rheumatism,  not  only  without  unpleasant  effects, 
but  with  great  advantage.  The  only  unequivocal  effect,  uniformly  ob- 
served, was  a  diminution  in  the  frequency  and  strength  of  the  pulse,  and 
the  heart's  action.  It  had  no  laxative  effect,  and  no  other  action  on  the 
kidneys  than  to  increase  the  discharge,  through  the  influence  of  the 
quantity  of  liquid.  (Lancet,  Nov.  1851,  p.  431.)  Nevertheless,  until 
further  experiment  has  decided  the  question,  it  would  be  safest  to  avoid 
very  large  doses,  especially  in  concentrated  solution.  From  the  experiments 
of  Mitscherlich  on  rabbits,  it  is  inferred  that  the  blood  is  rendered  thinner 
and  less  coagulable  by  its  use,  and  the  powers  and  actions  of  the  heart 
reduced,  without  any  inflammation  of  the  stomach,  even  from  poisonous 
doses.  (Lond.  Med.  Times  and  Gaz.,  loc.  cilat.)  Taken  too  freely  and 
too  long,  it  disturbs  digestion,  and  tends  to  impair  nutrition. 

Therapeutic  Application.  In  the  form  of  lemonade,  or  added  to  barley- 
water,  or  other  slightly  nutritive  drinks,  lemon-juice  is  much  used,  as  a 
cooling  and  refreshing  beverage,  in  inflammatory  and  febrile  diseases, 
and  is  no  doubt  positively  beneficial  as  well  as  agreeable.  It  suits  an 
irritated  stomach  better  than  any  other  of  the  vegetable  acids. 

Within  a  few  years  it  has  been  employed  by  some  as  the  main  agent 
in  the  cure  of  inflammatory  rheumatism,  having  been  first  used  for  this 
purpose  by  Dr.  Owen  Rees,  of  London,  who  gave  one  or  two  fluid- 
ounces  of  lemon-juice  from  four  to  six  times  a  day,  and  found  it  very 
effectual.  Other  practitioners  have  since  used  it  with  the  same  favoura- 
ble results.  Dr.  Wm.  Pepper,  of  Philadelphia,  found  it  greatly  to  relieve 
the  disease  in  a  week  or  less  time ;  and  the  patients  were  generally  cured 
in  less  than  two  weeks.  (Trans,  of  Col.  of  Phys.  of  Philad.,  N.  S.,  i. 
124.)  By  some  it  has  been  given  much  more  largely ;  and  by  Dr.  Bab- 
ington, as  above  stated,  in  doses  of  six  ounces  three  times  a  day.  Other 
practitioners  have  been  less  successful  with  it ;  and  my  own  experience 
has  not  been  specially  favourable,  though  too  limited  to  authorize  a  de- 
cided opinion  upon  that  ground  alone.  My  impression  is  that  it  acts 
favourably  as  an  arterial  sedative  in  the  disease,  in  a  manner  similar  to 
nitrate  of  potassa,  without  having  any  peculiar  or  specific  influence  over 
it;  and  it  must  be  remembered,  in  estimating  its  efficiency  in  acute  rheu- 
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matism,  that  this  disease  generally  terminates  favourably  of  itself,  and 
often  ends  in  recovery,  under  an  expectant  plan  of  treatment,  within  the 
period  in  which  it  is  claimed  that  lemon-juice  cures  it. 

Dr.  Rees  has  also  found  the  remedy  very  advantageous  in  certain 
cases  of  chronic  rheumatism,  connected  with  deposition  of  urate  of  soda 
in  and  about  the  smaller  joints,  and  partaking,  as  he  properly  observes, 
more  or  less  of  the  gouty  character.  By  the  continued  employment  of 
the  juice  in  these  cases,  in  combination  with  small  doses  of  the  tincture 
of  chloride  of  iron,  he  has  succeeded  in  effecting  the  absorption  of  de- 
posits, which  had  resisted  all  other  plans  of  treatment.  (Lancet,  Dec. 
1850,  p.  651.) 

This  acid  has  been  supposed  to  act  through  the  citrate  of  potassa  it 
contains,  and  thus  really  to  coincide  in  effect  with  the  alkaline  salts  of 
the  vegetable  acids,  which  are  thought  to  render  the  blood  alkaline  by 
the  decomposition  of  their  acid  ingredient,  and  the  formation  of  a  car- 
bonate of  the  base.  But  when  the  very  minute  proportion  of  citrate  of 
potassa  which  it  contains,  as  determined  by  Dr.  H.  Bence  Jones,  is  con- 
sidered, this  explanation  of  its  mode  of  operation  must  be  admitted  to  be 
extremely  questionable.  I  have  often  administered  in  rheumatism,  every 
two  or  three  hours,  ten  times  the  quantity  of  citrate  of  potassa  contained 
in  a  fluidounce  of  lemon-juice,  without  any  obvious  effects,  other  than 
such  as  usually  flow  from  refrigerant  diaphoretics. 

Another  and  much  more  important  application  of  lemon-juice  is  to  the 
cure  and  prevention  of  scurvy.  There  is,  perhaps,  no  other  single 
remedy  which  exercises  a  more  powerful  influence  over  this  disease.  It 
should  be  drank  freely  in  the  form  of  lemonade,  and  two  or  three  fluid- 
ounces  or  more  should  be  given  daily.  It  is  of  the  greatest  importance, 
however,  that  the  juice  should  be  of  good  quality,  and  well  preserved. 
It  should  be  made  from  sound  lemons  or  limes ;  and,  if  taken  upon  long 
voyages,  should  be  prepared  in  one  of  the  two  following  methods.  First, 
lightly  boil  the  juice,  then  strain,  and,  after  having  allowed  it  to  become 
quite  cool,  pour  it  into  bottles  up  to  their  neck,  fill  the  vacant  space 
above  with  pure  olive  oil,  cork  tightly,  and  seal  thoroughly  with  sealing- 
wax.  Secondly,  add  to  the  juice  10  per  cent,  of  brandy,  and  bottle  it, 
with  the  addition  of  the  olive  oil,  as  in  the  first  method.  Sir  Wm.  Bur- 
nett has  published  the  strongest  testimony  in  favour,  not  only  of  the  effi- 
cacy of  the  juice  prepared  in  these  methods,  but  of  its  permanence  without 
change  for  years.  A  comparative  trial  was  made,  under  his  direction, 
of  different  antiscorbutics.  Pure  citric  acid  was,  in  many  instances, 
found  useful  as  a  remedy  in  scurvy;  but  lemon-juice  seems  to  have  been 
more  successful  than  this  or  any  other  substance,  both  as  a  remedy  and 
preventive.  (Lond.  Ned.  Times  and  Gaz.,  Dec.  1854,  p.  635.)  The  ef- 
ficacy of  the  juice  has  been  ascribed  to  the  potassa  contained  in  it,  on 
the  score  of  the  fact,  ascertained  by  Dr.  Garrod,  that  the  alkali  referred 
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to  is  deficient  in  the  blood  of  scorbutic  patients.  But"  against  this  opin- 
ion the  same  objection  may  be  urged  as  in  the  case  of  acute  rheumatism; 
the  extremely  minute  quantity,  namely,  in  which  potassa  is  found  in 
lemon-juice,  an  ounce  of  which,  according  to  Dr.  Jones,  contains  only 
three-quarters  of  a  grain. 

Lemon-juice  is  an  excellent  antidote  to  poisonous  doses  of  the  alkalies 
or  their  carbonates. 

It  is  much  used  in  preparing  the  citrates  of  potassa  and  ammonia, 
either  in  the  form  of  neutral  mixture  or  effervescing  draught.  These, 
however,  will  be  treated  of  with  the  diaphoretics. 

It  is  sometimes  used  in  conjunction  with  opium  or  Peruvian  bark, 
under  the  impression  that  it  advantageously  modifies  their  effects  by  the 
substitution  of  the  citrate  of  their  respective  alkaloids,  for  the  native  salt. 

As  a  topical  remedy,  the  juice  has  been  used  for  the  suppression  of 
uterine  hemorrhage  after  delivery.  For  this  purpose,  it  has  been  re- 
commended to  introduce  a  lemon,  previously  peeled  and  cut,  into  the 
cavity  of  the  uterus,  and  then  to  express  the  juice.  The  uterus  contracts 
under  the  stimulus,  and  closes  the  bleeding  orifices.  It  has  also  been  use- 
ful in  sloughing  ulcers,  and  as  an  application  in  pruritus  of  the  genitals. 

It  has  recently  come  into  notice  as  a  very  effective  application  in  cases 
of  diphtheric  exudation,  especially  in  the  fauces.  (B.  and  F.  Medico.-chir. 
Rev.,  Jan.  1866,  p.  231.)  Either  in  the  form  of  lemon-juice,  or  simply 
dissolved  in  water,  in  the  proportion  of  a  drachm  to  eight  fluidounces, 
citric  acid  is  said  to  be  an  excellent  application  to  cancerous  sores,  reliev- 
ing the  pain,  and,  though  not  curing,  yet  favourably  modifying  the  ulcer- 
ative  process.  This  application  of  the  remedy  seems  to  have  originated 
with  Dr.  Beandini,  of  Florence,  Italy,  who,  having  seen  great  relief  in 
a  case  of  cancer  of  the  mouth,  produced  by  the  juice  of  a  lemon  which 
the  patient  had  requested,  made  a  trial  first  of  the  juice,  and  afterwards 
of  solution  of  citric  acid,  as  an  application  to  cancerous  ulcers  generally, 
with  very  satisfactory  results.  (Phdrin.  Journ.  and  Trans.,  Dec.  1865, 
p.  337.) 

Administration.  Most  that  is  requisite  in  relation  to  the  mode  of  ad- 
ministering lemon-juice,  and  to  its  dose,  has  been  already  stated.  Lemon- 
ade may  be  prepared  by  putting  a  lemon  of  medium  size,  cut  into  trans- 
verse slices,  in  a  pint  of  boiling  water,  adding  half  an  ounce  or  an  ounce 
of  sugar,  and  allowing  the  liquid  to  cool ;  or  half  a  fluidounce  of  the  juice 
may  be  simply  mixed  with  half  a  pint  of  water,  and  sweetened  to  the 
taste.  It  is  often  advantageously  administered  iced  in  fevers.  A  solu- 
tion of  citric  acid  may  be  substituted,  when  lemon-juice  is  not  to  be  had. 
The  strength  of  such  a  solution,  equivalent  to  lemon-juice,  has  been 
already  mentioned.  In  preparing  a  substitute  for  lemonade,  twenty  or 
thirty  grains  of  the  acid  may  be  added  to  a  pint  of  water,  and  sweetened 
with  sugar  which  has  been  rubbed  on  fresh  lemon-peel,  or  flavoured  with 
the  essence  of  lemon. 
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II.   ACETIC  ACID. ACIDTJM    ACETICUM.  U./S.,Br. 

Acetic  acid  exists  in  the  juice  of  some  vegetables,  but  is  not  extracted 
for  use.  It  is  officinal  in  five  forms ;  namely,  the  glacial  acetic  acid, 
which  is  the  strongest,  the  strong  acetic  acid,  the  diluted  acid,  vinegar, 
and  distilled  vinegar.  For  internal  use  vinegar  is  generally  preferred.  I 
shall  first  describe,  so  far  as  may  be  deemed  necessary,  these  several 
forms,  and  afterwards  treat  of  their  applications  conjointly. 

1.  VINEGAR.  —  Acetum.  U.  S.,Br.  —  This  is  the  product  of  the  acetous 
fermentation,  by  which  alcohol  in  dilute  solution  is  converted  into  acetic 
acid,  through  the  agency  of  some  azotized  substance  acting  as  a  ferment, 
and  of  a  temperature  between  75°  and  90°  F.     All  saccharine  juices  or 
solutions,  which  by  the  vinous  fermentation  become  alcoholic  liquids, 
may,  by  the  continued  influence  of  heat  and  a  ferment,  be  changed  into 
vinegar.     In  France,  vinegar  is  usually  thus  made  from  wines,  in  Great 
Britain  from  malt  liquor,  and  in  the  United  States  from  cider;  and  the 
strength  and  flavour  vary,  according  to  the  character  of  the  liquid  from 
which  it  is  prepared.     Not  unfrequently,  also,  vinegar  is  made  from 
artificial  mixtures  of  water  and  saccharine  matter,  with  the  addition  of  a 
ferment. 

Properties.  Vinegar  fit  for  internal  use  is  of  variable  colour,  from  a 
very  pale  yellow  to  a  deep  reddish-brown.  It  has  an  agreeable  peculiar 
odour,  and  a  sharp,  acid  taste.  If  kept  long  exposed  to  the  air,  it  is 
decomposed.  The  ingredient  on  which  it  depends  for  its  medical  prop- 
erties is  acetic  acid,  besides  which  it  contains  various  organic  and  saline 
substances  in  small  proportion,  some  of  which  serve  to  qualify  agreeably 
its  odour  and  taste.  It  has  the  property,  in  some  degree,  of  preserving 
organic  matter  from  decomposition,  and  is  often  used  for  this  purpose  in 
pickling.  To  increase  its  apparent  strength,  sulphuric  acid  is  not  unfre- 
quently added.  This  may  be  detected  by  boiling  the  liquid  with  chloride 
of  calcium,  which  throws  down  any  free  sulphuric  acid  as  sulphate  of 
lime,  without  affecting  the  small  proportion  of  sulphates  contained  in 
the  vinegar.  When  used  medicinally,  it  should  be  free  from  this  im- 
purity, as  well  as  from  copper  and  lead,  sometimes  imparted  to  it  by  the 
vessels  in  which  it  is  prepared. 

2.  DISTILLED  VINEGAR. — Acetum  Destillatum.  U.S. — This  is  prepared 
by  simply  distilling  common  vinegar;  a  portion  containing  the  impurities 
being  left  behind  in  the  retort.     It  is  a  limpid,  colourless  liquid,  having 
the  acetous  odour  and  taste,  but  less  agreeable  to  the  palate  than  the  un- 
distilled.     The  vinegar  is  deprived,  in  the  process,  of  its  solid  constitu- 
ents, but  not  entirely  of  volatile  organic  impurity.    The  preparation  is 
of  variable  strength,  corresponding  with  that  of  the  liquid  from  which  it 
was  obtained.     Distilled  vinegar  is  used  almost  exclusively  in  pharmacy, 
being  preferred  to  the  common  as  a  menstruum,  on  account  of  its  greater 
purity. 
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3.  ACETIC  ACID. — Acidum  Aceticum.  U.S.,  Br.  —  Acidum  Pyrolig- 
neum.  Ed.  —  As  directed  by  the  U.  S.  and  British  Pharmacopoeias,  this 
is  not  pure  acetic  acid,  as  it  contains  a  considerable  proportion  of  water. 
It  is  generally  prepared  from  the  pyroligneous  acid,  or  impure  empyreu- 
matic  vinegar  obtained  by  the  destructive  distillation  of  wood.     With 
this  liquid  there  is  first  made  an  impure  acetate  of  soda,  which,  having 
been  purified  and  crystallized,  is  exposed  to  distillation  with  strong  sul- 
phuric acid.     The  acetic  acid  comes  over,  with  the  water  of  crystalliza- 
tion of  the  acetate  and  the  combined  water  of  the  sulphuric  acid,  leaving 
sulphate  of  soda  in  the  retort. 

Properties.  The  acetic  acid  of  the  U.  S.  Pharmacopoeia  is  a  colour- 
less liquid,  very  volatile,  with  a  pungent  acetous  odour,  and  an  extremely 
sour  and  sharp  taste.  It  combines  readily  with  water  and  alcohol. 
Heat  volatilizes  it  entirely.  It  has  the  sp.  gr.  1.047,  and  contains  about 
36  per  cent,  of  monohydrated  or  glacial  acetic  acid,  which  is  the 
strongest  employed. 

4.  DILUTED  ACETIC  ACID. — Acidum  Aceticum  Dilutum.  U.  S.,  Br. — 
This  is  made,  according  to  both  Pharmacopeias,  by  simply  mixing  one 
part  by  measure  of  officinal  acetic  acid  with  seven  parts  of  water.    It  is 
intended  to  represent  distilled  vinegar,  to  which  it  is  preferred  for  phar- 
maceutical use,  on  account  of  its  greater  purity,  and  more  uniform  strength. 

5.  GLACIAL  ACETIC  ACID.  —  Acidum  Aceticum  Glaciale.  Br.  —  Mono- 
hydrated Acetic  Acid.  —  This  is  prepared,  according  to  the  Br.  Pharma- 
copoeia, by  distilling  a  mixture  of  acetate  of  soda,  previously  heated  so 
as  to  drive  off  its  water  of  crystallization,  and  sulphuric  acid ;  but  it  is 
more  commonly  prepared  from  acetate  of  lead  by  first  heating  it  to  drive 
off  its  water,  and  then  decomposing  it  either  with  dry  muriatic  acid  gas, 
or  by  strong  sulphuric  acid.     It  is  a  colourless  liquid,  similar  to  the  pre- 
ceding, but  much  stronger,  and  quite  insupportable  to  the  taste.     Its 
sp.  gr.,  as  officinally  stated,  is  1.065.    At  the  temperature  of  40°  F.  it 
solidifies.     It  contains  1  equivalent  of  pure  acetic  acid  and  1  of  water. 
The  pure  acid  contains  4  eqs.  of  carbon,  3  of  hydrogen,  and  3  of  oxygen. 

Effects  of  Acetic  Acid  on  the  System.  Acetic  acid,  in  all  its  forms, 
is  locally  stimulant,  and  in  its  effects  upon  the  system  an  arterial  seda- 
tive. In  the  form  of  vinegar,  diluted  so  as  to  be  agreeable  as  a  drink,  it 
sharpens  the  appetite,  and  promotes  digestion  by  its  direct  influence  on 
the  stomach.  After  absorption,  it  lessens  the  frequency  and  force  of  the 
pulse,  and  the  temperature  of  the  body,  and  often  promotes  the  secretory 
functions,  especially  that  of  the  kidneys.  Sometimes  also  it  operates  as 
a  diaphoretic  and  laxative.  If  largely  taken  and  long  continued,  it  irri- 
tates the  stomach  and  bowels  ;  diminishing  the  appetite,  disturbing  diges- 
tion, and  causing  not  unfrequently  nausea  and  diarrhoea.  Under  the 
same  circumstances,  it  lowers  the  organic  functions  of  the  system  gener- 
ally, impairing  nutrition,  depraving  the  blood,  producing  anaemia  and 
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emaciation,  and  ultimately,  it  is  said,  inducing  a  condition  analogous  to 
the  scorbutic. 

The  concentrated,  glacial,  or  monohydrated  acid  is  a  powerful  local 
irritant,  inflaming  and  vesicating  the  skin,  and  even  acting  as  a  caustic 
if  too  long  continued.  It  has  the  property  of  dissolving  the  albuminous 
bodies  partially,  and  gelatin  and  the  gelatinous  tissues  entirely;  and 
hence,  in  part,  its  caustic  properties. 

When  strong  acetic  acid  is  taken  internally,  it  acts  as  a  poison,  and, 
given  to  the  lower  animals,  causes  death  with  inflammation  and  gangrene 
of  the  stomach,  and  sometimes  corrosion.  One  fatal  case,  occurring  in 
a  girl  of  about  nineteen,  is  reported  by  Orfila.  She  was  found  dying  on 
the  highway.  The  symptoms  mentioned  were  violent  pains  and  convul- 
sions. In  the  case  of  a  man  reported  by  Dr.  Melion,  a  tablespoonful  of 
the  strong  acid  was  taken  by  mistake.  He  was  seized  immediately  with 
intense  pain,  and  swallowed  largely  of  water.  On  the  arrival  of  Dr. 
Melion,  he  complained  of  a  burning  pain  in  the  chest  and  abdomen  and 
a  feeling  of  sickness,  his  mouth  was  white,  the  skin  covered  with  per- 
spiration, and  the  pulse  very  quick  and  small.  Milk,  carbonate  of  mag- 
nesia, and  oleaginous  liquids  were  administered ;  he  was  vomited  and 
purged  freely,  and  soon  recovered.  (  Taylor  on  Poisons. ) 

Poisoning  from  acetic  acid  should  be  treated  with  magnesia  or  its  car- 
bonate and  free  dilution,  and  afterwards  with  opiates,  to  relieve  irritation 
if  it  continue.  Symptoms  of  gastric  inflammation  must  be  counteracted 
in  the  usual  method. 

Therapeutic  Application.  Vinegar,  diluted  with  water,  and  sweet- 
ened if  desired,  may  be  advantageously  used  as  a  refreshing  and  seda- 
tive drink  in  inflammatory  and  febrile  diseases,  active  hemorrhages,  and 
other  cases  of  excessive  vascular  excitement;  but,  as  lemon-juice  is  more 
agreeable,  and  less  irritating  to  the  stomach,  it  is  usually  preferred.  Di- 
luted acetic  acid  has  been  used  with  great  success  in  scarlatina  by  Dr. 
J.  B.  Brown,  of  England ;  and  his  practice  has  been  followed  by  Dr.  B. 
E.  Schneck,  of  Lebanon,  Pa.,  with  no  less  favourable  results.  The  dose 
employed  for  a  child  was  about  a  fluidrachm  and  a  half,  diluted  with 
water  and  sweetened,  and  repeated  every  four  hours  throughout  the  case. 
(Am.  Journ.  of  Hed.  Sci.,  N.  S.,  xxxiv.  2T)  Distilled  vinegar,  or  even 
common  vinegar,  might  be  used  in  the  absence  of  the  officinal  prepa- 
ration. 

Vinegar  is  not  unfrequently  employed  with  a  view  to  lessen  obesity ; 
and  it  will  no  doubt  sometimes  produce  this  effect ;  but  it  must  usually 
be  at  the  expense  of  the  general  health,  and  is  therefore  a  hazardous 
remedy.  An  instance  is  related,  in  which  a  young  lady  was  apparently 
thrown  into  phthisis  by  the  habitual  use  of  vinegar,  with  a  view  to  ob- 
viate fatness ;  and  it  is  very  intelligible  that  it  should  produce  such  an 
effect,  as  nothing  is  more  favourable  to  the  development  of  the  tuber- 
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culous  diathesis  than  that  depreciated  condition  of  the  general  health, 
ascribed  to  the  abuse  of  vinegar. 

With  a  view  to  its  refrigerant  and  diuretic  properties,  it  has  sometimes 
been  used  in  dropsy ;  and  I  was  informed  by  Dr.  Wni.  W.  Gregory,  of 
North  Carolina,  that  he  had  employed  it  with  great  success  in  that  dis- 
ease, in  the  quantity  of  a  pint  daily.  It  is  peculiarly  adapted  to  the 
cases  attended  with  general  excitement  or  local  inflammation.  In  those 
dependent  on,  or  associated  with  anaemia,  it  might  be  hazardous. 

In  phosphatic  deposits  in  the  urine,  it  is  sometimes  beneficial  by  pro- 
moting acidity  of  that  secretion ;  but  its  liability  to  injure  digestion  would 
interfere  with  its  long-continued  use  in  this  affection. 

In  poisoning  by  the  alkalies  or  their  carbonates,  it  is  one  of  the  best 
antidotes,  and  generally  the  most  convenient. 

It  is  frequently  employed  with  acetate  of  lead,  to  prevent  its  conver- 
sion into  the  carbonate ;  and,  when  the  same  salt  is  used  externally,  the 
turbidnoss  caused  by  its  solution  may  be  corrected  by  a  little  vinegar. 
A  few  drops  of  it  render  the  acetate  of  morphia  of  the  shops,  which  fre- 
quently contains  a  little  undissolved  morphia,  quite  soluble  in  water. 

As  a  topical  remedy,  vinegar  has  been  applied  to  various  purposes. 
Diluted  with  twice  or  thrice  its  bulk  of  water,  it  has  been  used  as  an 
enema  to  procure  evacuations  from  the  bowels,  to  destroy  the  small 
thread- worm  of  the  rectum,  and  to  check  hemorrhage  from  the  bowels 
and  uterus.  It  has  been  thrown  up  the  nostrils  to  arrest  epistaxis. 
Used  in  warm  fomentation  or  by  lotion,  it  is  supposed  to  be  beneficial  in 
sprains  and  bruises.  Very  much  diluted,  it  is  useful  in  clearing  the  eye 
from  the  dust  of  lime  adhering  to  the  conjunctiva.  The  vapour  of  vine- 
gar is  sometimes  refreshing  to  the  sick;  and  lotions  with  the  liquid  to 
the  arms  and  face,  in  febrile  heat  of  the  skin,  are  often  grateful.  It  is 
sometimes  applied  as  a  stimulant  to  gangrenous  and  ill-conditioned 
ulcers ;  and  gargles  of  it  occasionally  afford  relief  in  anginose  affections. 

In  a  memoir  on  the  treatment  of  cancer,  Dr.  Broadbent,  of  London, 
suggested  as  a  remedy  the  injection  of  diluted  acetic  acid  into  the  tumour. 
The  choice  of  acetic  acid  preferably  to  other  acids  for  the  purpose  was 
influenced  by  the  considerations ;  first,  that  this  acid  does  not  coagulate 
albumen,  and  might  therefore  be  readily  diffused  through  the  tumour  so 
.as  to  come  everywhere  in  contact  with  the  proper  tissue ;  secondly,  that 
if  it  should  enter  the  circulation,  it  would  do  no  harm ;  thirdly,  that 
;-as  it  dissolves  the  cell-wall  and  modifies  the  nucleus  of  cells  on  the  mi- 
•croscopic  slide,  it  might  equally  prove  destructive  to  the  cancerous  elc- 
.ments  in  situ;  and,  fourthly,  that  it  had  been  applied  with  benefit  to 
cancerous  ulcerations.  Several  trials  have  been  made  of  the  proposed 
remedy,  and  reports  are  favourable  as  to  its  efficiency  ;  though  experience 
is  yet  too  limited  to  admit  of  a  positive  opinion  on  the  subject.  (Med. 
Times  and  Gaz.,  Oct.  1866,  p.  456.) 
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The  concentrated  or  glacial  acid  has  been  employed  for  producing  ru- 
befaction  and  vesication  of  the  skin.  Applied  to  warts  and  corns,  it  will 
sometimes  cause  their  removal.  It  has  been  highly  recommended  in 
porrigo  favosa,  or  proper  scaldhead ;  each  one  of  the  small  cryptogamic 
eruptions  being  touched  with  it,  by  means  of  a  camel's-hair  pencil.  Held 
to  the  nostrils,  it  is  serviceable  by  its  pungency  in  partial  or  complete  syn- 
cope, apuoea,  languor,  and  nervous  headache.  Dropped  on  sulphate  of 
potassa,  with  a  little  oil  of  bergamot,  and  enclosed  in  a  small  glass-stop- 
pered bottle,  it  forms  an  agreeable  variety  of  smelling  salts. 

Many  of  the  above  uses  of  acetic  acid  have  no  relation  to  its  proper- 
ties as  an  arterial  sedative  ;  but  it  is  proper  that  they  should  be  men- 
tioned ;  and  there  is  no  other  place  in  which  this  could  be  done  more  con- 
veniently than  the  present. 

The  dose  of  vinegar  is  one  or  two  tablespoonfuls,  which  may  be  given 
in  a  tumbler  of  sweetened  water.  Three  times  this  quantity  may  be 
given  by  enema. 

III.  TARTARIC  ACID. — AciDUM   TARTARICUM.  U.S.,Br. 

Preparation.  Tartaric  acid  exists,  in  the  free  state,  in  several  vege- 
table juices,  among  which  are  those  of  grapes,  tamarinds,  and  pine-ap- 
ples. For  use,  it  is  obtained  from  bitartrate  of  potassa,  by  first  satu- 
rating the  excess  of  tartaric  acid  in  that  salt  by  means  of  carbonate  of 
lime,  and  then  decomposing,  by  sulphuric  acid,  the  insoluble  tartrate  of 
lime  produced  ;  water,  of  course,  being  employed  in  the  process,  to  facili- 
tate the  reactions.  In  the  last  step  of  the  process,  insoluble  sulphate  of 
lime  is  formed,  and  the  liberated  tartaric  acid  remains  in  solution,  from 
which  it  is  separated  by  concentration  and  crystallization. 

Properties.  The  crystals  are  irregular  six-sided  prisms,  sometimes  flat- 
tened into  a  tabular  form,  whitish,  translucent,  permanent  in  the  air, 
inodorous,  and  of  a  very  sour  taste,  which  is  agreeable  when  they  are  in 
weak  solution.  As  usually  kept  in  the  shops,  the  acid  is  in  the  state  of 
a  white  powder.  It  is  very  soluble  in  water,  and  is  soluble  also  in  alco- 
hol. The  aqueous  solution  undergoes  decomposition  when  kept.  The  an- 
hydrous acid  consists  of  4  equivalents  of  carbon,  2  of  hydrogen,  and  5  of 
oxygen ;  which,  in  the  crystalline  form,  are  united  with  1  eq.  of  water. 
If,  however,  the  acid  be  considered,  with  many  chemists,  as  bibasic,  these 
numbers  must  be  doubled. 

This  acid  may  be  recognized  by  forming,  with  a  strong  solution  of 
carbonate  of  potassa,  a  copious  precipitate  of  the  bitartrate. 

Effects  on  the  System.  These  are  the  same  as  those  of  the  sour  vegeta- 
ble acids  in  general.  The  acid  is  locally  excitant,  or,  in  a  concentrated 
state,  irritant ;  and,  upon  the  system  at  large,  acts  as  an  arterial  seda- 
tive, with  a  disposition  to  promote  the  urinary  secretion,  and  sometimes 
to  act  as  a  laxative. 
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Dr.  Christison  states,  in  his  treatise  on  poisons,  that  he  had  given  a 
drachm  to  cats  without  any  observable  inconvenience ;  and  mentions  an 
instance,  on  the  authority  of  a  surgeon  of  his  acquaintance,  in  which  six 
drachms  were  taken  during  twenty-four  hours,  without  producing  any 
troublesome  effects.  Mitscherlich,  however,  killed  a  rabbit  in  an  hour 
with  three  or  four  drachms ;  and,  when  less  than  sufficient  to  cause 
death  was  given,  the  symptoms  were  those  of  depression  and  paralysis. 
Dr.  Taylor,  in  his  work  on  poisons,  gives  the  details  of  a  case,  in  which 
a  man,  having  swallowed  an  ounce  of  the  acid,  dissolved  in  half  a  pint 
of  water,  complained  immediately  of  a  burning  pain  in  his  throat  and 
stomach,  and  was  attacked  with  vomiting,  which  continued  until  his 
death,  nine  days  after  it  was  taken.  Almost  the  whole  of  the  alimentary 
canal  was  found  inflamed.  The  acid  must,  therefore,  be  considered  as 
an  irritant  poison  in  very  large  doses.  The  treatment  of  its  poisonous 
effects  is  the  same  as  in  the  case  of  poisoning  by  acetic  acid. 

Therapeutic  Application.  Dissolved  in  water  and  sweetened,  tartaric 
acid  may  be  used  as  a  cheap  substitute  for  lemonade  in  febrile  affections ; 
but  it  is  less  agreeable,  and  more  apt  to  irritate  the  stomach.  It  is 
chiefly  employed  in  the  preparation  of  effervescing  laxative  and  refriger- 
ant powders.  For  an  account  of  the  Seidlitz  powders,  in  which  it  forms 
an  ingredient,  the  reader  is  referred  to  the  article  upon  the  tartrate  of 
potassa  and  soda,  or  Rochelle  salt.  The  common  soda  powders,  as 
usually  prepared,  consist  of  25  grains  of  powdered  tartaric  acid  in  one 
paper,  and  30  grains  of  bicarbonate  of  soda  in  another.  When  used,  the 
powders  are  dissolved  in  separate  portions  of  water,  and  the  two  solu- 
tions then  mixed.  Carbonic  acid  escapes  with  effervescence,  and  tar- 
trate of  soda  remains  in  solution.  The  quantity  of  water  employed  may 
be  from  four  to  eight  fluidounces.  The  preparation  is  taken  while  ef- 
fervescing, and  the  dose  may  be  given  every  two  or  three  hours  in 
febrile  affections.  It  operates  gratefully  as  a  refrigerant,  and  often  as  a 
gentle  laxative,  and  is  much  used.  The  same  ingredients,  previously 
well  dried,  may  be  mixed  in  larger  quantities,  but  in  the  same  propor- 
tion, and  kept  in  well-stopped  glass  bottles.  A  teaspoonful  of  the  mix- 
ture, thrown  into  a  gill  of  water,  will  form  an  effervescing  solution,  as 
in  the  former  method.  In  either  case,  simple  syrup,  or  the  syrup  of 
orange-peel,  may  be  added  to  the  liquid  used.  About  fifteen  grains  of 
the  acid,  dissolved  in  a  tumbler  of  sweetened  water,  produces  an  agree- 
ably sour  solution,  which  may  be  used  for  a  drink  in  fevers. 
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II. 

NERVOUS  SEDATIVES. 

THESE  are  medicines  which,  by  a  direct  influence,  reduce  nervous 
power,  while  they  also  depress  the  circulation.  They  appear  to  affect 
especially  the  organic  nervous  centres,  without  a  peculiar  direction  to 
the  cerebral  functions ;  and  bear  to  the  cerebral  sedatives  a  relation 
somewhat  similar  to  that  which,  with  an  opposite  mode  of  action,  the 
nervous  stimulants  bear  to  the  cerebral.  It  is  not  certainly  known 
whether  their  sedative  influence  on  the  heart  is  direct,  or  exercised 
through  the  intervention  of  the  nervous  system ;  but,  as  there  is  a  strong 
analogy  in  the  operation  of  the  several  members  of  the  class,  and,  in 
relation  to  digitalis  and  tobacco,  experiment  seems  to  have  determined 
that  their  influence  on  the  heart  is  secondary,  the  same  is  probably  true 
of  all. 

Their  effects  on  the  system,  and  therapeutic  application,  will  be  most 
conveniently  considered  in  connection  with  the  several  medicines  indi- 
vidually. It  will  be  sufficient  here  to  say,  in  general  terms,  that  they 
are  indicated  both  in  nervous  irritation,  and  excessive  action  of  the 
heart,  and  especially  in  diseases  which  combine  these  two  morbid  con- 
ditions. In  inflammation,  so  far  as  the  mere  reduction  of  the  circulation 
and  nervous  excitement  is  required,  they  are  capable  of  rendering  useful 
service ;  but  as  they  do  not,  like  bleeding  and  the  arterial  sedatives, 
directly  change  the  character  of  the  blood,  they  are  less  efficient  as  anti- 
phlogistics,  and  should  be  regarded  rather  as  auxiliary  than  as  principal 
remedies. 


I.  FOXGLOVE. 
DIGITALIS.  U.  S.,  Br. 

Origin.  This  is  the  product  of  Digitalis  purpurea,  a  beautiful  her- 
baceous, biennial  or  perennial  plant,  indigenous  in  Europe,  and  cultivated 
in  this  country  as  an  ornament  of  gardens,  and  to  a  considerable  extent 
also  for  use.  Both  the  leaves  and  seeds  possess  medicinal  virtues,  the 
latter  even  in  greater  proportion  than  the  former;  but  the  leaves  only 
are  officinal,  being  preferred  on  account  of  the  much  greater  quantity 
produced.  They  should  be  collected  in  the  second  year  of  the  plant, 
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about  the  period  of  inflorescence;  and  only  the  full  grown  and  fresh 
should  be  chosen.  Being  injured  by  an  elevated  temperature,  and  by 
exposure  to  the  air  and  light,  they  should  be  carefully  dried  by  a  moder- 
ate heat,  and  kept  in  well-closed  tin  canisters,  or,  if  powdered,  in  glass- 
stoppered  bottles  from  which  the  light  is  excluded.  It  has  been  recom- 
mended to  reject  the  footstalk  and  midrib,  when  they  are  dried,  as  these 
parts  are  less  efficacious  than  the  expanded  portion  of  the  leaf;  but  this 
caution  is  often  neglected.  The  leaves  should  also  be  dried  and  pre- 
served separately,  and  not  compressed  in  the  form  of  those  oblong  cakes, 
which  are  often  kept  in  our  shops ;  for,  though  the  medicine  may  be  of 
good  quality  as  existing  in  the  cakes,  it  is  liable  to  be  deteriorated,  either 
by  the  heat  employed  in  drying  them,  or  by  the  decomposition  conse- 
quent on  the  leaves  being  pressed  wrhile  moist. 

Properties.  The  leaves,  which  are  attached  to  the  stem  by  short 
winged  footstalks,  are  ovate,  about  eight  inches  long  by  three  in  breadth, 
pointed,  obtusely  serrated  on  their  edges,  with  wrinkled,  velvety  surfaces, 
the  upper  of  which  has  a  fine  deep-green  colour,  the  under  is  more  downy, 
and  paler.  They  are  inodorous  when  fresh,  but  acquire  upon  drying  a 
faint  narcotic  smell.  Their  taste  is  bitter  and  nauseating,  and  their 
colour  when  dried  a  dull  green.  In  powder  they  are  of  a  fine  deep  green. 
As  found  in  the  shops,  they  are  extremely  variable  in  strength,  partly 
from  original  deficiency,  and  partly  from  changes  after  collection ;  yet 
there  are  few  medicines  in  which  uniformity  of  strength  is  more  de- 
sirable; as,  being  usually  administered  in  small  doses  at  first,  to  be 
gradually  increased  till  their  effects  are  experienced,  which  is  sometimes 
not  for  several  days,  much  valuable  time  is  lost  in  the  preliminary  trial, 
if  they  should  turn  out  to  be  feeble  or  inert.  The  best  test  which  the 
physician  can  apply  is  that  of  the  senses.  He  should  take  care  that  only 
the  proper  substance  of  the  leaf  is  used,  that  it  has  the  green  colour 
without  brownish  stains,  and  that  the  characteristic  bitter  and  nauseating 
taste  should  be  very  obvious.  The  medicine  imparts  its  virtues  readily 
to  water  and  alcohol.  These  virtues  reside  exclusively  in  a  peculiar 
principle  called  digitalin,  which,  as  it  is  separated  for  use,  and  employed 
to  a  considerable  extent,  will  be  described  among  the  preparations.  Ac- 
cording to  M.  Homolle,  who  has  investigated  the  chemistry  of  digitalis 
with  great  care  and  success,  though  digitalin  (or  as  he  calls  it  digitaline) 
represents  all  the  remedial  virtues  of  digitalis,  there  is  another  constituent 
called  digitaleic  acid,  belonging  to  the  fatty  acids,  which  is  acrid  and  nau- 
seous, and  to  which  the  leaves  owe  mainly  their  nauseating  properties. 
As  this  principle  is  insoluble  in  water,  though  dissolved  by  alcohol,  it  fol- 
lows that  the  infusion  or  aqueous  extract  of  digitalis  should  be  preferred 
to  the  tincture,  or  any  other  preparation  made  through  the  solvent  powers 
of  alcohol  or  ether.  (Arch.  Gen.,  Juillet,  1861,  p.  25.)  By  destructive  dis- 
tillation, the  leaves  yield  a  poisonous  empyreumatic  oil,  which  contains 
no  digitalin. 
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I.  Effects  on  the  System. 

Digitalis  is  locally  excitant,  but  powerfully  sedative  to  the  nervous  and 
circulatory  systems,  and  stimulating  to  the  function  of  the  kidneys. 
When  the  powder  is  applied  to  the  skin  denuded  of  the  cuticle,  or  to  a 
mucous  surface,  it  causes  painful  irritation,  and,  if  continued,  inflamma- 
tion, sometimes  followed  by  ulcers.  Of  course,  this  locally  irritant  prop- 
erty is  exercised  upon  the  stomach,  when  the  medicine  is  swallowed  in 
sufficient  quantity,  and  must  be  taken  into  account  in  explaining  certain 
effects  of  digitalis,  which  might  otherwise  be  very  wrongly  interpreted. 

Given  in  the  regular  medicinal  doses,  repeated  at  the  proper  intervals, 
and  gradually  increased  if  necessary,  digitalis  is  often,  as  I  know  from 
frequent  observation,  without  any  apparent  effect  upon  the  system  for 
several  days.  In  other  instances,  its  peculiar  influence  is  felt  in  a  few 
hours,  and  sometimes  very  speedily.  These  differences  depend  partly  on 
difference  of  strength  in  the  medicine,  and  partly  also  on  the  extremely 
variable  susceptibility  to  its  influence  in  different  individuals.  Nor  is  the 
character  of  the  effect  which  is  first  produced  always  the  same.  In  some 
instances  its  local  operation  is  first  evident,  in  others  its  action  on  the 
kidneys,  and  in  others  again  its  sedative  influence  on  the  heart,  or  the 
nervous  centres.  As  a  general  rule,  the  local  effect  of  the  medicine,  in 
the  doses  referred  to,  is  scarcely  felt;  at  least  this  is  certainly  true  in  the 
great  majority  of  cases.  Most  frequently  it  is  either  the  diuretic  action, 
or  that  upon  the  circulation,  which  is  first  experienced.  Of  the  former 
of  these  I  shall  treat  under  the  diuretics,  and  will  merely  further  observe 
here,  that  it  is  often  very  powerful,  and  of  inestimable  service  in  the  treat- 
ment of  dropsical  diseases.  It  is  with  the  sedative  operation  of  digitalis 
that  we  are  here  concerned.  This  is  usually  first  evinced  in  the  dimin- 
ished frequency  of  the  pulse,  and  afterwards  in  the  production  of  nervous 
symptoms. 

On  the  Circulation.  The  great  majority  of  observers  agree  in  the 
statement  that  the  first  effect  of  digitalis,  in  medicinal  doses,  upon  the 
pulse,  is  to  diminish  its  frequency.  This  has  been  noticed,  not  only  in 
relation  to  man,  but  also  in  the  inferior  animals.  In  some  carefully  con- 
ducted experiments  upon  the  horse,  by  MM.  Bouley  and  Reynal,  of  the 
veterinary  school  of  Alfort,  the  result  in  every  case,  when  the  medicine 
was  given  in  a  therapeutic  dose,  was  to  reduce  the  frequency  of  the  pulse 
and  the  number  of  respirations,  the  former  effect  generally  commencing 
in  eight  or  ten  hours,  and  continuing  for  a  day  or  more.  (MM.  Homolle 
and  Quevenne,  Arch,  de  Physiol.,  Jan.  1854,  p.  223.)  In  man,  when 
the  medicine  acts,  the  greatest  amount  of  reduction  usually  occurs  in 
from  four  to  six  hours  after  its  administration.  The  degree  to  which 
the  reduction  sometimes  takes  place  is  very  great.  From  the  natural 
standard,  the  pulse  not  unfrequently  falls  to  fifty  in  the  minute,  and  in- 
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stances  have  been  observed  in  which  it  has  sunk  to  thirty,  and  even 
lower.  I  have  often  noticed  that,  with  the  diminution  in  the  frequency 
of  the  pulse,  there  is  an  increase  in  its  volume,  but  not,  as  some  have 
stated,  in  its  force.  On  the  contrary,  the  resistance  under  the  fingers  is 
generally  if  not  invariably  diminished,  in  the  normal  state  of  the  system; 
and,  if  the  influence  of  the  medicine  is  increased,  it  may  become  ex- 
tremely feeble. 

It  must  be  acknowledged  that  a  very  different  account  of  the  effects 
of  digitalis  on  the  circulation  has  been  given  by  some  writers.  Thus, 
Dr.  James  Sanders,  of  Edinburgh,  who  bases  his  statements  upon  the 
observations  of  2000  cases,  asserts  that  the  first  effect  is  almost  instan- 
taneously to  increase  the  frequency  and  force  of  the  pulse,  which  some- 
times quickly  subsides,  sometimes  continues  excited  for  several  days 
under  the  use  of  the  medicine;  though  ultimately,  in  the  course  of  a  day 
or  two  after  its  exhibition,  a  reduction  of  the  pulse  may  take  place. 
(Treatise  on  Pulmonary  Consumption,  etc.,  Edin.,  1808,  p.  196-7.) 
No  other  writer,  I  believe,  has  gone  so  far  in  this  direction  as  Dr.  San- 
ders ;  but  several  others  have  maintained  the  primarily  stimulant  prop- 
erty of  digitalis.  The  vast  majority  of  observers,  however,  have  failed 
to  discover  this  effect;  and,  though  I  have  employed  the  medicine  in  a 
very  great  number  of  cases,  during  a  practice  of  more  than  forty  years, 
I  have  rarely  noticed  any  increased  frequency  of  pulse,  at  any  time,  from 
the  use  of  it.  I  do  not  deny  that  it  may  sometimes  accelerate  the  pulse  ; 
but  much  more  frequently,  when  any  result  of  this  kind  is  observed,  it 
proceeds  from  some  other  cause  wholly  independent  of  the  digitalis ;  and, 
when  the  effect  of  the  medicine,  is  probably  produced  through  the  sym- 
pathy of  the  circulation  with  the  primary  irritant  impression  of  the  digi- 
talis on  the  stomach.  In  the  cases  noticed  by  Sanders,  the  effect  on  the 
circulation  so  quickly  followed  the  exhibition  of  the  medicine,  that  ab- 
sorption could  not  have  taken  place ;  and,  whatever  increase  of  pulse 
occurred,  if  proceeding  from  the  medicine,  must  have  been  occasioned 
by  a  sympathetic  impression  extended  to  the  heart,  either  from  the  mouth 
and  fauces,  or  from  the  gastric  mucous  membrane.  This  view  is  con- 
firmed by  the  experiments  of  MM.  Bouley  and  Reynal  on  horses,  already 
noticed.  It  has  been  stated  above  that,  when  the  medicine  was  given 
to  these  animals  in  therapeutic  doses,  that  is,  in  doses  too  small  to  irri- 
tate the  stomach,  it  invariably  reduced  the  pulse  without  any  previous 
acceleration.  But  when  a  poisonous  quantity  was  exhibited,  some  ex- 
citation both  of  the  pulse  and  respiration  took  place,  before  the  charac- 
teristic prostration,  which  preceded  the  fatal  result.  (Arch,  de  PhysioL, 
Jan.  1854,  p.  216,  etc.)  In  these  instances,  the  gastric  inflammation 
produced  by  the  large  amount  of  the  poison  taken  induced  a  general 
febrile  condition,  antecedent  to  the  characteristic  effects  resulting  from 
the  absorption  of  the  poison.  But  the  strongest  experimental  proof  of 
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the  depressing  influence  of  digitalis  on  the  circulation  is  that  produced 
by  Dr.  Traube,  of  Berlin.  In  several  instances  the  infusion  of  digitalis 
was  injected  into  the  jugular  vein  towards  the  heart ;  and  invariably  the 
pulse  was  rapidly  and  greatly  reduced  in  frequency,  in  one  instance  fall- 
ing, in  a  single  minute,  from  132  to  24.  If,  after  the  injection,  the  par 
vagum  was  cut  on  both  sides,  the  pulse  quickly  rose  to  more  than  its 
original  frequency ;  and  if  the  division  was  made  prior  to  the  injection, 
little  or  no  depression  was  produced;  thus  proving  that  the  medicine  had 
no  immediate  action  upon  the  heart  itself,  but  operated  through  the 
nervous  centres  in  the  medulla  oblongata.  But  a  singular  fact  was 
developed  by  a  repetition  of  the  injections  successively,  until  a  large 
quantity  had  been  introduced.  Thus,  in  the  same  animal  in  which  the 
reduction  above  mentioned  took  place  immediately  after  the  first  injection, 
upon  its  repetition  several  times,  at  intervals  of  a  few  minutes,  the  fifth 
was  followed  by  an  extraordinary  frequency  of  the  pulse,  which  rose  to 
174.  By  the  large  quantity,  the  nervous  centre  became  paralyzed,  and 
thus  ceased  to  be  able  to  transmit  the  depressing  influence  to  the  heart, 
which  was  now  submissive  to  the  direct  stimulant  action  of  the  blood, 
increased  by  the  locally  irritant  properties  of  the  digitalis.  Dr.  Traube 
advances  a  somewhat  different  explanation  of  the  results  here  stated ;  but 
they  clearly  admit  of  that  which  I  have  given,  and  confirm  the  view  here 
taken  of  the  direct  sedative  influence  of  digitalis  on  the  circulation, 
through  the  nervous  centre  of  this  function  in  the  encephalon.  (See 
Lond.  Med.  Times  and  Gaz.,  April  21,  1855,  p.  381.) 

Not  unfrequently,  the  first  change  in  the  pulse  to  be  noticed  is  inter- 
mission, instead  of  a  regular  subsidence  in  frequency.  This  I  have 
often  observed  ;  and  I  always  regard  irregularity  of  pulse,  occurring 
after  the  exhibition  of  digitalis,  unless  traceable  to  some  other  obvious 
cause,  as  an  evidence  of  the  commencing  action  of  the  medicine  upon 
the  circulation. 

In  other  cases,  it  is  impossible  to  obtain  from  the  medicine  its  legiti- 
mate action  upon  the  pulse,  unless  pushed  further  than  prudence  would 
warrant.  This  may  be  owing  to  idiosyncrasy  in  the  patient,  or  to  the 
rapid  passing  off  of  the  medicine  by  the  kidneys  as  fast  as  it  enters  the 
circulation,  or  lastly  to  a  tendency  to  irritate  the  stomach,  so  as  in  this 
way  either  to  interfere  with  absorption,  or  to  counteract  by  an  indirect 
stimulation  the  direct  sedative  influence  of  the  remedy. 

It  was  noticed  by  Dr.  Baildon,  of  Edinburgh,  that  the  influence  of 
digitalis  upon  the  circulation  was  much  affected  by  posture.  The  pulse 
which,  in  his  own  case,  had,  under  the  influence  of  the  medicine,  fallen 
from  110  to  40  in  the  recumbent  position,  was  increased  to  72  when  he 
sat,  and  to  100  when  he  stood.  (Ed.  Med.  and  Surg.  Journ.,  iii.  270.) 
The  following  explanation  of  this  phenomenon  was  given  by  me  in  the 
first  edition  of  the  U.  S.  Dispensatory,  published  in  1833.  "  It  is  well 
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known  that  the  pulse  is  always  more  frequent  in  the  erect  than  in  the 
horizontal  posture,  and  the  difference  is  greater  in  a  state  of  debility 
than  in  health.  Digitalis  diminishes  the  frequency  of  pulsations  of  the 
heart  by  a  directly  debilitating  power  ;  and  this  very  debility,  when  any 
exertion  is  made  which  calls  for  increased  action  in  that  organ,  causes  it 
to  attempt,  by  an  increase  in  the  number  of  its  contractions,  to  meet  the 
demand  which  it  is  unable  to  supply  by  an  increase  of  their  force."  This 
I  still  consider  to  be  the  true  explanation,  with  the  exception  that  the 
medicine  should  be  stated  as  acting  on  the  heart  through  its  encephalic 
nervous  centre,  instead  of  immediately  upon  the  organ.  The  result  is 
in  perfect  accordance  with  the  general  views  here  given  of  the  action  of 
digitalis. 

The  opinion  has  recently  been  put  forth  by  Dr.  Fuller,  of  London,  and 
has  received  the  support  of  several  writers,  that  digitalis,  so  far  from 
being  sedative  to  the  heart,  is  in  fact  tonic  in  its  influence  on  the  cardiac 
muscular  fibres.  This  opinion  is  founded  mainly  on  the  fact  that  digi- 
talis proves  most  useful  in  those  cases  of  disease  of  the  heart  in  which 
that  organ  is  dilated  and  enfeebled  ;  and  that,  instead  of  further  weaken- 
ing the  heart,  it  gives  greater  energy  to  its  actions.  But  I  believe  that 
this  view  is  incorrect ;  and  that  its  advocates  have  been  led  into  error 
by  confounding  depression  of  action  with  diminution  of  power.  Those 
who  maintain  the  sedative  action  of  digitalis  upon  the  heart,  do  not 
maintain  that  it  has  the  property  of  directly  diminishing  the  power  of 
that  organ.  On  the  contrary,  it  may  even  increase  the  strength  of  a  dis- 
eased heart  indirectly,  by  diminishing  its  action.  In  reducing  the  fre- 
quency of  the  heart's  action  it  operates  through  the  nervous  centres,  and 
not  directly  on  the  heart  itself.  It  is,  therefore,  depressing  or  sedative  to 
the  cardiac  actions,  without  immediately  affecting  the  organ.  The  effect 
of  morbidly  increased  action  on  a  heart  already  weak  is  to  increase  its 
weakness  by  exhaustion.  Whatever,  therefore,  depresses  this  excessive 
action,  without  immediately  acting  on  the  heart,  prevents  its  further  ex- 
haustion under  the  over-exertion,  and  gives  it  an  opportunity  to  recover 
its  powers  partially  through  comparative  rest.  Thus  digitalis  may  indi- 
rectly strengthen  the  heart,  while  acting  as  a  sedative  to  its  function.  The 
idea  that  it  is  really  tonic  to  the  heart  is  a  very  dangerous  one,  as  it  may 
lead  to  its  use  under  circumstances  where  it  can  do  only  harm  ;  that  is, 
to  cases  in  which  the  heart  may  be  greatly  debilitated  and  yet  not  over- 
excited, where  not  only  the  heart  is  weak,  but  the  pulse  is  slow  and  also 
weak.  According  to  Dr.  Fuller,  and  the  advocates  of  his  hypothesis, 
digitalis  proves  fatal  by  a  tonic  contraction  and  spasm  of  the  heart; 
and  in  support  of  this  opinion,  the  asserted  fact  is  adduced  that  in  death 
from  this  poison  the  heart  has  been  found  contracted  and  empty,  and  its 
orifices  constricted.  Now  the  fact  is  that,  in  the  recorded  cases  of 
poisoning  by  digitalis,  the  pulse  becomes  gradually  less  and  less  fre- 
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quent,  and  more  and  more  feeble  till  the  close  ;  and  all  the  general 
-  symptoms  are  those  of  great  prostration,  to  be  obviated  only  by  power- 
ful stimulation.  Though  a  heart  acting  with  morbid  frequency  may 
be  at  first  indirectly  strengthened  by  reducing  its  excitement,  yet,  if 
the  medicine  is  given  in  poisonous  doses,  the  actions  are  reduced  to  a 
point  at  which  the  heart  ceases  to  be  adequately  supplied  with  blood  in 
its  own  tissues,  and  becomes  therefore  completely  prostrated.  The  con- 
striction of  the  heart  and  orifices  after  death  has  yet  been  observed  in 
too  small  a  number  of  instances  to  justify  any  conclusions  from  it.  The 
idea  that  the  orifices  are  constricted  by  its  operation  is  contradicted  by 
the  greater  fulness  of  the  pulse,  which,  according  to  my  own  observa- 
tion, very  often,  if  not  generally,  accompanies  a  reduction  in  its  fre- 
quency under  the  remedial  action  of  the  medicine ;  a  result  simply  owing 
to  the  larger  amount  sent  out  by  the  contractions  severally  when  their 
number  is  diminished.  The  idea  of  its  tonic  property  is  supposed  to  be 
supported  also  by  its  favourable  influence  in  delirium  tremens,  in  the  last 
stages  of  which  the  pulse  is  often  extremely  feeble ;  but  here,  as  in  car- 
diac disease,  it  acts  by  simply  reducing  action  and  not  diminishing 
power.  Its  supposed  contractile  influence  over  the  uterus  has  also  been 
adduced  in  support  of  the  idea  of  a  contractile  power  over  the  heart; 
but  it  does  not  seem  to  me  that  any  such  relation  as  this  can  be 
claimed  for  the  two  organs,  unless  it  could  be  shown  that  they  have 
the  same  nervous  centre.  With  Dr.  Fuller  I  agree  fully  in  believing 
that  digitalis  does  not  act  by  paralyzing  the  muscular  fibre  of  the 
heart;  but  this  does  not  require  the  admission  of  the  hazardous  idea 
that  it  is  tonic  to  the  organ.  It  operates  simply,  as  before  stated,  by 
depressing  the  action  of  the  nerve  centres  which  regulate  the  heart's 
action. 

On  the  Respiration.  The  depressing  effect  of  the  medicine  upon  the 
respiratory  function,  though  shown,  by  the  experiments  of  MM.  Bouley 
and  Reynal  upon  the  horse,  to  accompany  in  that  animal  the  similar  in- 
fluence on  the  circulation,  has  not  been  so  satisfactorily  established  in 
reference  to  man.  Experiments  upon  the  subject  have  led  to  the  con- 
clusion, that  the  function  is  sometimes  accelerated,  but  more  frequently 
diminished ;  and  it  would  seem  that  the  simple  reduction  of  the  heart's 
action  ought  to  be  followed  as  a  necessary  consequence  by  that  of  respi- 
ration. (MM.  Homolle  and  Quevenne,  ut  supra,  p.  316.) 

On  Temperature.  There  does  not  appear  to  be  much  more  certainty  as 
to  the  effects  of  the  medicine  upon  the  temperature  of  the  body.  While 
MM.  Dumeril,  Demarquay,  and  Lecointe  found  the  temperature  increased 
eight  times  and  diminished  once  in  dogs,  MM.  Bouley  and  Reynal  have 
noticed  a  diminution  of  it  in  horses  from  therapeutic  doses  (Ibid.,  p.  236), 
and  Dr.  Traube  states,  as  the  result  of  his  observations,  that  it  lowers 
the  temperature  in  febrile  and  inflammatory  diseases.  (Arch.  Gen.,  4e 
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ser.,  xxviii.  338.)  In  relation  to  the  first  series  of  experiments,  it  should  be 
stated  that  they  were  made  with  doses  of  fifteen  or  more  grains  of  the- 
extract  of  digitalis;  so  that,  as  with  the  similar  experiments  with  poison- 
ous doses  on  horses,  it  might  be  expected  that  the  temperature  should 
be  raised,  like  the  circulation,  through  the  sympathetic  effect  of  the  irri- 
tation of  stomach,  before  the  proper  influence  of  the  medicine  on  the 
nervous  centres  could  be  obtained.  So  far  as  I  have  myself  noticed  the 
effects  of  digitalis  in  this  respect,  they  correspond  with  the  observations 
of  Dr.  Traube.  There  is  no  doubt  that,  in  the  cases  in  which  it  pro- 
duces great  depression  of  the  circulation,  with  nausea  and  vomiting,  it 
reduces  the  temperature  in  a  corresponding  degree. 

On  the  Nervous  System.  All  the  effects  on  the  circulation  above  de- 
tailed may  often  be  obtained  from  digitalis  without  any  serious  disturb- 
ance of  the  nervous  system ;  but  sometimes  .the  influence  of  the  medi- 
cine seems  to  be  early  directed  to  the  cerebral  centres,  even  in  small 
doses  ;  and,  if  the  quantity  be  increased  after  the  reduction  of  the  pulse, 
or  if  the  same  doses  be  continued  undiminished,  the  nervous  symptoms 
become  prominent.  The  first  effect  of  this  kind  usually  experienced  is  a 
sense  of  weight,  or  stricture,  or  slight  pain  in  the  head,  especially  over 
the  brow,  which  is  followed  by  buzzing  in  the  ears,  disorder  or  dimness 
of  vision,  vertiginous  feelings,  general  muscular  weakness,  and  some- 
times a  tendency  to  syncope.  There  is  no  antecedent  mental  exhilara- 
tion which  I  have  ever  been  able  to  discover ;  and  the  intellect,  instead 
of  being  for  a  time  invigorated,  as  by  opium,  is  weakened,  as  evinced 
by  the  mental  confusion,  hallucinations,  and  slight  delirium,  which  often 
attend  the  over-action  of  the  medicine.  Yiolent  delirium  is  said  to  be 
sometimes  induced ;  but  I  have  never  witnessed  it.  The  medicine  oc- 
casionally causes  drowsiness,  but  this  is  not  an  ordinary  result.  On 
the  contrary,  it  not  unfrequently  occasions  wakefulness  when  taken  too 
largely,  or  acting  with  unexpected  violence  in  medicinal  doses.  A  feel- 
ing of  irritation  is  sometimes  experienced  in  the  pharynx  and  oesophagus, 
which  may  be  extended  to  the  larynx,  giving  rise  to  hoarseness.  But 
among  the  most  frequent  effects  of  over-doses  are  nausea  and  vomiting, 
which  are  sometimes  excessive,  and  are  now  and  then  attended  with 
purging.  The  nausea  and  vomiting  are  to  be  ascribed  more  to  an  oper- 
ation on  the  cerebral  centres,  than  directly  on  the  mucous  coat  of  the 
stomach ;  for  they  are  said  to  be  produced  when  the  medicine  is  intro- 
duced into  the  veins,  or  into  the  cellular  tissue. 

Some  writers  have  ascribed  these  nervous  phenomena  to  a  stimulant 
operation  on  the  nervous  centres ;  but  they  seem  to  have  lost  sight  of 
the  well-known  fact,  that  depression  and  irritation  of  the  cerebral  centres 
often  make  themselves  known  by  symptoms  in  many  respects  identical, 
and  that  neither  one  nor  the  other  condition  can  be  determined  by  the 
phenomena  which  are  common  to  both.  IJut  that  the  condition  of  the 
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cerebral  functions,  as  of  the  nervous  system  generally,  is  one  of  depres- 
sion, may  be  inferred  from  the  absence  of  that  temporary  elevation  of 
the  intellectual  and  emotional  functions  which  characterizes  the  true 
cerebral  stimulants,  from  the  deficiency  of  muscular  power  without  an- 
terior increase,  from  the  paleness  of  face  and  diminished  supply  of  blood 
to  the  brain,  and  from  the  general  tendency  to  prostration  when  the 
operation  of  the  medicine  is  in  excess. 

To  the  effects  upon  the  nervous  centres  must  be  ascribed  the  remark- 
able depressing  influence  of  digitalis  upon  the  genital  organs,  and  the 
sexual  propensity,  as  observed  by  Dr.  Brughmans,  of  Belgium,  and  the 
useful  employment  of  it  in  certain  affections  of  these  organs,  as  first  sug- 
gested by  M.  L.  Corvisart,  of  Paris.  But,  while  such  a  sedative  action 
is  claimed  for  the  medicine  upon  the  generative  functions,  a  power  of 
exciting  uterine  contraction  has  also  been  ascribed  to  it,  of  which  more 
will  be  said  hereafter.  The  chief  evidence  of  its  possession  of  the  latter 
power  is  afforded  by  its  very  happy  influence  over  uterine  hemorrhage, 
as  employed  by  Mr.  W.  H.  Dickinson,  in  St.  Gfeorge's  Hospital,  London 
(Medico-chirurg.  Trans.,  xxxix.) ;  but  it  cannot  be  denied  that  this  effect 
may  be  ascribed  as  well  to  a  sedative  operation  upon  the  uterine  capil- 
laries, as  to  stimulation  of  the  motor  function. 

Poisonous  Effects.  Hitherto  I  have  treated  of  the  effects  of  digitalis 
in  therapeutic  doses.  Even  from  such  doses,  too  rapidly  increased  or 
too  long  continued,  the  most  alarming  effects  have  been  frequently  ex- 
perienced, ending  sometimes  in  death.  The  following  are  the  symp- 
toms usually  resulting  from  a  poisonous  quantity  given  at  once,  or  at 
short  intervals.  The  effects  on  the  stomach  and  bowels  may  come  on 
soon  after  the  taking  of  the  poison ;  those  on  the  nervous  system  do  not 
generally  occur,  at  least  in  their  greatest  intensity,  until  some  hours 
have  elapsed ;  and  it  is  highly  probable  that  the  latter  are  often  in  a 
considerable  degree  prevented,  and  life  saved,  by  the  evacuation  of  the 
poison  consequent  on  the  former.  Excessive  nausea  and  vomiting  with 
or  without  purging,  griping  pains  in  the  stomach  and  bowels,  thirst  and 
dryness  of  the  throat,  hiccough,  an  extremely  feeble,  small,  irregular, 
and  generally  slow  pulse,  paleness  of  the  surface,  cold  extremities  and 
universal  cold  sweats,  great  muscular  relaxation  and  debility,  faintness, 
headache,  vertigo,  sometimes  delirium,  perverted  vision,  insensibility  to 
light,  dilated  pupil,  cramps  and  convulsions,  sunken  features,  and  ulti- 
mately coma,  are  the  phenomena  ordinarily  present  in  very  threatening 
or  fatal  cases.  A  copious  flow  of  saliva  has  also  been  observed ;  but 
this  is  a  very  frequent  attendant  on  nausea  from  whatever  cause.  Death 
usually  occurs  after  a  considerable  period,  in  the  greater  number  of  cases, 
probably,  between  twenty  and  thirty  hours  from  the  taking  of  the  poison. 
The  appearances  after  death  are  marks  of  inflammation  in  the  stomach 
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and  bowels,  dark  and  uncoagulable  blood,  and  a  loss  of  contractility  in 
the  heart. 

The  quantity  capable  of  causing-  death  has  not  been  determined.  In 
general,  when  fatal  results  have  followed  one  or  a  few  doses  of  the  poi- 
son, the  quantity  known  to  have  been  taken  has  been  indefinite,  as,  for 
example,  draughts  of  a  strong  decoction  of  the  leaves,  of  a  handful  of 
the  leaves  boiled  in  water,  etc.  Poisonous  symptoms  of  the  most  alarm- 
ing kind  have  been  produced  by  a  drachm  of  the  powder;  but  the  patient 
recovered.  In  another  case,  subsequently  reported,  death  resulted  from 
swallowing,  at  short  intervals,  two  portions  of  digitalis,  of  a  drachm  each, 
in  the  state  of  infusion.  (Edin.  Ned.  Journ.,  Aug.  1864,  p.  1G9,  from 
Gazette  des  Hopitaux.)  In  Pereira's  Materia  Medica,  it  is  stated  that 
a  respectable  practitioner  of  Suffolk,  England,  was  in  the  habit  of  giving 
an  ounce  of  the  tincture  at  one  dose,  and,  if  he.  found  no  effect  at  the  end 
of  twenty-four  hours,  of  repeating  the  dose,  which  then  rarely  failed  to 
lower  the  pulse  in  the  desired  degree ;  and  this  was  done  not  only  with 
safety,  but  with  decided  advantage.  Sometimes  vomiting  quickly  fol- 
lowed; but  never  any  dangerous  symptom.  Dr.  Pereira  himself  fre- 
quently gave  a  drachm  of  the  best  tincture  three  times  daily  for  a  fort- 
night, without  any  marked  effect.  The  tincture,  well  prepared,  contains 
the  virtues  of  a  drachm  of  the  leaves  in  a  fluidounce.  These  facts  are 
no  doubt  authentic ;  but  they  only  prove  the  great  difference  of  suscep- 
tibility to  the  action  of  digitalis,  and  offer  no  ground  for  the  use  of  the 
medicine  in  so  large  a  dose.  I  should  consider  that,  after  what  has  been 
made  known  of  the  occasional  powerful  action  of  the  medicine,  a  prac- 
titioner who  should  administer  an  ounce  of  the  tincture  at  one  dose,  to 
an  individual  not  accustomed  to  its  use,  would  be  guilty  of  manslaughter, 
should  the  patient  die  from  the  effects  of  the  medicine.* 

The  treatment  adapted  to  poisoning  from  a  large  dose  of  digitalis,  if 
the  patient  has  not  vomited,  is  to  administer  ipecacuanha  till  this  effect 

Probable  influence  of  the  alcohol  in  certain  sedative  tinctures.  One  method  of  ac- 
counting for  the  comparative  inefficiency  of  certain  sedative  tinctures,  is  the  sup- 
position that,  in  large  doses,  the  stimulating  property  of  alcohol  may  be  sufficient, 
in  greater  or  less  degree,  to  counteract  the  depressing  agency  of  the  sedative  medi- 
cine contained  in  them.  If  it  is  true  that  the  tincture  of  digitalis,  in  those  instances 
in  which  it  has  been  given  so  largely  with  little  or  no  effect,  has  been  prepared  from 
efficient  leaves,  I  know  no  other  way  to  account  so  satisfactorily  for  its  apparent 
failure.  We  habitually  resort  to  alcoholic  stimulants  to  obviate  the  prostration  from 
certain  nervous  and  cerebral  sedatives  in  excess,  as  tobacco,  aconite,  conium,  hydro- 
cyanic acid,  etc.  Why,  then,  should  not  these  same  stimulants  produce  the  same 
effect,  when  given  in  connection  with  the  sedative,  provided  the  periods  for  their 
action  and  that  of  the  sedative  coincide  ?  I  have  little  doubt  that  the  amount  of 
extract  which  a  fluidounce  of  tincture  of  digitalis  would  yield,  upon  evaporation, 
would  prove  very  serious  if  not  fatal,  in  the  cases  in  which  the  tincture  is  said  to 
have  been  taken  with  impunity.  (Note  to  the  third  edition.) 
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is  produced ;  if  vomiting  has  taken  place,  to  assist  in  washing  out  the 
stomach  by  means  of  copious  draughts  of  warm  water  or  demulcent 
drinks,  to  which  tannic  acid  may  be  added,  in  order  to  form  an  insoluble 
compound  with  the  active  principle.  Afterwards,  opium  should  be  ad- 
ministered by  the  rectum  or  stomach,  a  sinapism  applied  to  the  epigas- 
trium, and  the  strength  supported,  if  necessary,  by  wine-whey,  carbonate 
of  ammonia,  etc. 

Permanence  of  Operation  and  Cumulative  Tendency.  There  are  two 
circumstances  in  the  operation  of  digitalis,  which,  from  their  practical 
importance,  require  particular  notice.  One  of  these  is  the  long  con- 
tinuance of  its  effects,  after  having  been  once  produced,  without  its 
further  administration,  and  the  other  its  tendency  to  a  cumulative 
operation. 

Not  unfrequently  the  reduction  of  the  pulse  produced  by  digitalis,  or 
the  increased  flow  of  urine  occasioned  by  it,  will  last  to  a  greater  or  less 
extent  for  days,  if  brought  about  by  the  continued  use  of  small  doses  of 
the  medicine  ;  and,  when  any  decided  symptoms  appear,  they  do  not 
subside  completely  until  after  seven  or  eight  days  or  more. 

Soon  after  foxglove  came  into  use,  attention  was  called  to  its  remark- 
able property,  after  having  been  given  daily,  in  small  but  increasing 
doses,  for  a  considerable  time,  without  observable  effect,  of  beginning 
abruptly  to  act  with  great  energy,  as  if  with  the  accumulated  effect  of 
all  that  had  been  previously  taken.  Alarming  instances  of  this  kind 
were  not  unfrequently  observed;  and  sometimes  fatal  effects  occurred. 
Dr.  Blackall  mentions  a  case,  in  which  death  appeared  to  be  caused  by 
two  drachms  of  the  infusion,  taken  daily  for  some  time.  I  myself,  many 
years  since,  witnessed  the  death  of  a  boy,  with  symptoms  strongly  re- 
sembling those  of  poisoning  by  digitalis,  who  had  for  some  time  been 
taking  the  ordinary  doses,  without  effect,  for  dropsy.  Nevertheless,  I 
have  no  doubt  that  the  danger  from  this  cause  has  been  over-estimated ; 
and  many  have  been  deterred  from  the  efficient  use  of  the  medicine  by 
causeless  apprehension.  It  is  always  proper  to  commence  with  a  small 
dose,  smaller  indeed  than  will  be  likely  to  produce  any  visible  effect  of 
itself;  because  there  is  in  some  a  most  remarkable  susceptibility  to  the 
action  of  the  medicine.  Even  two  grains  have  produced  alarming  symp- 
toms. But  with  this  caution,  and  due  care  and  watchfulness  in  the  in- 
crease of  the  dose,  I  believe  that  the  therapeutic  influence  of  the  medicine 
can  always  be  obtained  without  danger.  In  regard  to  its  cumulative 
operation,  should  no  observable  effect  have  been  produced,  with  grad- 
ually increasing  doses,  by  the  time  that  a  poisonous  quantity  has  been 
taken  altogether,  a  drachm  of  the  powder,  or  a  fluidounce  of  the  tincture 
for  example,  it  would  be  advisable  to  suspend  the  medicine  for  a  few 
days,  and  afterwards  resume,  if  thought  advisable. 

Slow  Diminution  of  Susceptibility.     Another  fact  of  value,  in  refer- 
VOL.  n. — 8 
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ence  to  the  operation  of  digitalis,  is  that  the  susceptibility  to  its  influence 
decreases  slowly;  so  that,  after  having  ascertained  the  effective  dose,  it 
will  not  be  necessary,  as  in  the  case  of  opium  and  other  cerebral  stimu- 
lants, to  increase  it  rapidly  in  order  to  sustain  a  given  effect. 

2.  Mode  of  Operation. 

After  what  has  been  already  said,  little  will  be  required  upon  this 
point.  The  reader  is  aware  of  my  belief  that  digitalis  is  a  local  exci- 
tant, and  that,  when  given  in  large  doses  by  the  stomach,  it  is  capable 
of  irritating  or  even  inflaming  that  organ,  and  thus  of  producing  a  gen- 
eral sympathetic  excitement,  attended  with  increased  frequency  of  pulse 
and  heat  of  the  body ;  but  that,  when  taken  in  quantities  insufficient  to 
irritate  the  stomach,  it  is  in  no  degree  capable  of  exciting  the  heart,  or 
augmenting  the  temperature.  He  is  also  aware,  that  I  consider  the 
essential  effects  of  the  medicine  upon  the  system  generally,  to  be  seda- 
tive to  the  nervous  centres  and  the  circulation,  and  to  the  latter  through 
its  influence  on  the  former.  There  can  be  no  doubt  that  these  effects  are 
produced  through  absorption.  It  is  true  that  the  active  principle  of  digi- 
talis has  not  been  detected  with  certainty  in  the  urine;  but  the  proportion 
of  digitalin  is  so  exceedingly  minute,  in  relation  to  the  effect  produced,  that 
this  should  not  be  expected.  The  proof  of  absorption  is  afforded  by  the 
facts,  that,  when  injected  into  the  cellular  tissue,  it  is  capable  of  produc- 
ing the  same  effects  as  when  exhibited  by  the  stomach ;  that  its  diuretic 
operation  has  been  induced  by  its  application  to  the  surface  of  the  body ; 
and  that,  when  introduced  into  the  blood-vessels,  it  acts  in  the  same 
manner  as  when  brought  in  other  modes  into  contact  with  the  body, 
though  more  rapidly.  The  evidence  of  its  primary  influence  upon  the 
nervous  centres,  and  through  them  on  the  heart,  is  afforded  by  the  fact 
already  stated  that,  if  the  par  vagum  be  divided  on  both  sides,  it  ceases 
to  reduce  the  heart's  action,  and  in  moderate  quantities  produces  no  effect 
upon  it.  The  dark  and  liquid  state  of  the  blood,  and  the  loss  of  contrac- 
tility of  the  heart,  are  probably  due  also  to  an  influence  exercised  upon 
these  two  vital  constituents  of  the  system  through  the  encephalic  centres. 

3.  Therapeutic  Application. 

Digitalis  has  been  known  as  a  medicine  from  the  earlier  modern  times; 
though  the  ancients  were  probably  altogether  ignorant  of  its  powers.  It 
was  recommended  in  scrofula  by  Van  Helmont  and  Boerhaave,  and  is 
said  to  have  held  a  place  in  the  London  Pharmacopoeia  in  1721,  though 
afterwards  discarded.  It  never,  however,  was  in  general  use  ;  and  at- 
tracted little  attention  from  the  profession  until  the  appearance  of  Dr. 
Withering's  monograph  in  17*75,  recommending  it  as  a  most  valuable 
remedy  in  dropsy.  Its  important  sedative  properties  were  soOn  devel- 
oped ;  and,  both  as  a  diuretic  and  a  sedative,  it  now  takes  a  rank  infe- 
rior only  to  a  few  of  our  most  esteemed  medicines. 
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Digitalis  is  indicated,  as  a  sedative,  whenever  inordinate  action  of  the 
heart  is  to  be  reduced,  or  high  nervous  excitement  to  be  allayed,  pro- 
vided that  time  be  allowed  for  the  safe  employment  of  the  remedy.  It  is 
contraindicated  in  great  feebleness  of  the  heart's  actions,  and  prostrated 
states  of  nervous  power ;  and  hence  is  hazardous  near  the  close  of  ex- 
hausting diseases,  though  it  might  seem  to  be  called  for  by  frequency  of 
the  pulse  and  nervous  disturbance.  Nor,  in  consequence  of  its  slow 
action,  can  it  be  relied  on  in  cases,  in  which  an  immediate  and  energetic 
impression  upon  the  nervous  centres,  or  upon  the  heart  is  required.  It 
is  also  contraindicated  when  there  is  high  vascular  irritation  or  inflam- 
mation of  the  stomach. 

Inflammation.  This  affection  would  appear  to  offer  obvious  indica- 
tions for  the  use  of  digitalis,  both  from  the  circulatory  and  nervous  ex- 
citement which  enters  into  its  constitution  ;  and  the  sedative  powers  of 
the  medicine  had  no  sooner  been  determined,  than  attention  was  strongly 
directed  to  it  as  a  means  of  cure  in  this  affection.  It  was,  indeed,  hoped 
that  it  might  prove  a  substitute  for  the  lancet,  and  thus  cure  the  disease 
without  debilitating  the  patient.  Experience,  however,  soon  disappointed 
these  beautiful  expectations ;  and  digitalis  was  found  not  to  be  a  reliable 
remedy  in  inflammation.  The  reason  of  this  is  obvious.  It  is  not  solely 
a  reduction  of  the  circulation,  or  of  nervous  excitement,  that  is  wanted 
in  this  pathological  condition.  There  is  an  indication,  also,  for  altering 
the  character  of  the  blood.  This  is  done  by  bleeding,  the  antimonials, 
and  other  arterial  sedatives ;  and  this  is  what  digitalis  fails  to  do.  An- 
other objection  to  relying  upon  it,  in  the  phlegmasiae,  is  the  frequent  ne- 
cessity for  a  promptness  of  treatment  to  which  digitalis  is  unsuited,  be- 
cause hazardous,  if  used  in  large  doses  with  a  view  to  immediate  effect. 
While  we  are  cautiously  administering  the  remedy,  and  watching  for  the 
effects  of  its  repeated  doses,  the  time  for  efficient  interference  often  passes, 
and  its  influence  may  thus  come  too  late.  Nevertheless,  it  is  sometimes 
very  serviceable  in  inflammatory  diseases,  as  an  adjuvant  to  other  meas- 
ures, or  even  as  a  substitute  for  the  lancet,  when  this  could  not  have  been 
employed,  or  can  be  employed  no  longer.  Whenever,  in  these  diseases, 
there  is  an  indication  for  reducing  the  pulse,  arid  the  blood  is  too  much 
impoverished  to  admit  of  further  change,  but  yet  not  so  depraved  as  to 
be  unfit  for  the  support  of  the  functions,  as  it  is  in  the  typhoid  state,  then 
digitalis  may  be  given,  and  will  not  unfrequently  prove  useful.  Another 
condition  often  attendant  on  inflammation  calls  specially  for  this  remedy. 
I  allude  to  serous  effusion,  of  which  digitalis  powerfully  promotes  the  ab- 
sorption, partly  perhaps  by  depressing  the  pulse,  but  chiefly  by  its  diuretic 
action.  Unless  there  is  frequency  of  pulse  to  be  subdued,  with  a  condi- 
tion contraindicating  the  loss  of  blood,  or  serous  effusion  which  it  is 
desirable  to  remove  by  absorption,  this  medicine  is  of  little  use  in  the 
phlegmasiae ;  when  these  two  conditions  are  conjoined,  it  is  often  highly 
serviceable. 
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In  pneumonia,  it  has  been  recommended  either  in  one  large  dose,  so 
as  to  bring  the  system  promptly  under  its  depressing  influence,  or  in  very 
minute  doses  repeated  every  hour,  till  the  same  effect  is  produced ;  but 
we  have,  I  think,  safer  and  much  more  reliable  means  for  accomplishing 
the  same  object;  and  I  do  not,  therefore,  think  the  treatment  advisable. 
It  has  been  particularly  recommended  in  this  disease  in  connection  with 
kermes  mineral. 

But  in  pleurisy  and  pericarditis,  with  copious  effusion,  especially  in 
their  advanced  stage  or  chronic  condition,  digitalis  is  often  very  useful, 
particularly  in  connection  with  calomel.  Squill  often  also  answers  the 
same  purpose,  as  regards  the  absorption  of  the  liquid,  but  it  is  less  suit- 
able than  digitalis,  when  there  is  a  frequent  pulse  requiring  reduction. 
In  cases  where  the  choice  between  digitalis  and  squill  is  doubtful,  the 
two  remedies  may  be  given  conjointly,  and  both  often  with  calomel. 

In  meningeal  inflammation,  especially  in  children,  the  same  indication 
often  exists ;  much  of  the  danger  here  being  attributable  to  the  pressure 
of  the  effused  serum  upon  the  brain. 

Acute  rheumatism  often  calls  for  digitalis,  in  that  anemic  condition 
in  which  bleeding  is  inappropriate,  and  especially  when  conjoined  with 
pericardial  or  endocardial  inflammation.  Under  these  circumstances,  it 
is  all-important  to  quiet  the  heart,  the  movements  of  which  are  acting  as 
a  perpetual  source  of  irritation  to  the  inflamed  membranes.  It  may 
here  in  general  be  usefully  associated  with  calomel,  and  almost  always 
with  nitre. 

Scrofulous  inflammation  is  often  attended  with  a  frequent  pulse,  which 
it  is  generally  not  permitted  to  reduce  by  bleeding,  and  in  which  even  the 
antimonials  may  be  contraindicated,  either  by  their  tendency  to  nauseate, 
or  their  effect  in  impairing  the  blood.  Digitalis  may  be  usefully  employed 
in  these  cases,  in  connection  with  the  appropriate  tonics  and  alteratives. 
It  has  already  been  stated,  that  scrofula  was  the  complaint  in  which 
digitalis  was  first  used. 

Fevers.  In  the  febrile  state,  not  less  than  in  the  inflammatory,  there 
would  seem  to  be  an  indication  for  the  sedative  effects  of  digitalis  on  the 
heart  and  nervous  system;  but  experience  has  not  pronounced  more  de- 
cidedly in  its  favour,  in  the  idiopathic  fevers,  than  in  the  phlegmasiae. 
Something  more  than  a  reduction  of  the  pulse  is  necessary  here  also; 
and,  in  the  highest  stage  of  excitement,  digitalis  would  generally  fail  to 
produce  even  this  effect,  unless  in  hazardous  doses.  When,  however,  the 
violence  of  the  disease  has  abated,  while  the  pulse  remains  very  frequent, 
digitalis  may  sometimes  be  usefully  employed,  if  there  be  no  typhous 
complication  present.  It  is  peculiarly  applicable,  combined  with  tonics, 
to  those  cases  of  imperfect  convalescence  from  fever  in  which  the  pulse 
continues  obstinately  frequent. 

In  intermittent  fever,  the  remedy  has  been  employed  by  Bouillaud 
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and  others,  as  an  antiperiodic,  with  asserted  success ;  but  it  is,  to  say 
the  least,  of  doubtful  efficacy,  and  should  not  be  confided  in  to  the  neg- 
lect of  the  cinchona  alkaloids. 

I  think  I  have  found  considerable  benefit  from  digitalis  in  scarlet  fever, 
in  which  the  extraordinary  frequency  of  the  pulse  is  one  of  the  most 
prominent  symptoms.  I  have  not,  however,  used  it  in  the  cases  of  young 
children,  and  do  not  consider  it  applicable  to  the  malignant  form  of  the 
disease. 

Considerable  efficacy  is  claimed  for  it  in  puerperal  fever.  M.  Temoin 
reports  8  cases  of  the  disease  occurring  in  an  infirmary  under  his  in- 
spection, of  which  3  were  cured;  and  6 'others,  attacked  without  and 
afterwards  brought  into  the  infirmary,  all  of  which  ended  favourably. 
The  pulse  in  these  cases  was  from  120  to  150  in  the  minute.  Two  of 
Homolle's  granules  were  given  on  the  first  day,  and  afterwards  three  or 
four  daily;  the  last-mentioned  dose  not  being  exceeded.  (Ann.de  Therap., 
1860,  p.  124.) 

Active  Hemorrhage.  In  all  cases  of  active  hemorrhage,  except  that 
from  the  stomach  and  bowels,  in  which  its  local  irritating  property  might 
prove  hurtful,  there  is  an  indication  for  the  use  of  digitalis,  when  the 
patient  is  too  weak  to  justify  bleeding,  and  the  pulse  is  very  frequent. 
It  may,  under  such  circumstances,  be  appropriately  combined  with 
acetate  of  lead,  or  other  astringents.  In  uterine  hemorrhage,  it  has 
been  found  by  Mr.  Dickinson,  of  London,  in  full  doses,  to  be  peculiarly 
efficacious. 

Phthisis.  At  one  time  digitalis  had  a  high  reputation  in  phthisis; 
and  great  success  was  apparently  met  with,  in  the  cure  of  the  disease, 
by  its  use.  The  journals  teemed  with  favourable  reports  of  its  efficiency. 
It  is  needless  to  say  that,  with  the  imperfect  means  then  existing  of 
diagnosticating  thoracic  diseases,  chronic  catarrh  and  other  affections  of 
the  chest  were  not  unfrequently  confounded  with  genuine  tuberculous 
consumption,  and  that  the  cases  cured  belonged  in  all  probability  to  the 
former  category.  No  one  now  expects  to  cure  phthisis  with  digitalis,  or 
even  materially  to  modify  the  diathesis  upon  which  the  deposition  of 
tubercles  depends.  All  that  can  be  expected  from  it  is  to  control,  in 
some  degree,  the  excessive  frequency  of  the  pulse  characteristic  of  the 
disease,  to  allay  nervous  irritation,  and  to  diminish  night-sweats,  or 
promote  absorption,  by  its  diuretic  influence ;  and  these  effects  can 
probably  be  obtained  in  general  as  well  by  other  measures,  less  liable  to 
disturb  the  digestive  organs,  which  it  is  important  to  keep  in  as  healthy 
a  state  as  possible.  Still,  there  are  occasions,  in  the  course  of  phthisis, 
in  which  the  remedy  may  be  advantageously  resorted  to  as  a  palliative, 
especially  to  quiet  the  action  of  the  heart,  and  favour  the  absorption  of 
effused  liquid,  though  caution  is  necessary  to  prevent  the  prostrating 
effect  of  over-doses. 
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Disease  of  the  Heart  and  Arteries.  Perhaps  in  no  affection  does 
digitalis  act  more  happily,  as  a  sedative,  than  in  diseases  of  the  heart. 
It  is  called  for  in  these  complaints,  whether  functional  or  organic,  when- 
ever the  heart  beats  too  strongly  or  too  frequently,  provided,  in  the  latter 
case,  the  frequency  is  not  a  pure  result  of  debility.  Notice  has  already 
been  taken  of  its  use  in  endocarditis  and  pericarditis. 

In  hypertrophy  of  the  heart,  without  valvular  disease,  and  the  pure 
result  of  cardiac  irritation,  it  is  an  admirable  remedy,  in  connection  with 
a  due  amount  of  depletion,  rest,  and  low  diet.  In  this  affection,  the 
heart  should  be  kept  under  its  influence  for  a  long  time ;  the  remedy 
being  only  occasionally  intermitted  for  a  few  days,  in  order  to  prevent 
serious  consequences  from  accumulation.  A  longer  intermission  than  a 
week,  on  this  account,  is  never  necessary ;  and,  at  these  times,  the  place 
of  digitalis  may  be  supplied  with  some  other  one  of  the  nervous  seda- 
tives, especially  hydrocyanic  acid. 

In  hypertrophy,  with  valvular  disease,  and  dependent  upon  it,  the 
remedy  is  less  beneficial ;  because  the  overgrowth  of  the  muscle  is  usually 
a  provision  of  nature,  under  these  circumstances,  to  regulate  the  move- 
ment of  the  blood,  disturbed  by  the  deranged  state  of  the  valvular  open- 
ings. To  illustrate  my  meaning,  I  would  merely  adduce  the  instances 
of  constriction  of  the  aortic  orifice,  and  imperfect  closure  of  the  mitral 
valves;  in  the  former  of  which  the  left  ventricle  becomes  hypertrophied, 
in  order  that  it  may  compensate,  by  the  force  of  the  current  of  blood  sent 
from  it  into  the  system,  for  the  deficiency  of  its  volume ;  while,  in  the 
latter,  a  similar  result  takes  place,  in  order  that  the  loss  to  the  body  at 
large  of  the  portion  of  blood  regurgitating  with  each  ventricular  con- 
traction, may  be  counterbalanced  by  the  greater  capacity  and  vigour  of 
the  ventricle.  In  each  of  these  cases,  all  the  functions  would  suffer  from 
a  defective  supply  of  blood,  were  it  not  for  the  hypertrophy ;  and  what- 
ever tends  to  depress  the  cardiac  action,  must  just  so  far  diminish  this 
counteracting  influence,  and  impair  the  general  health.  The  principle, 
in  these  cases,  is  to  employ  digitalis  only  when  the  action  is  in  excess; 
in  other  words,  when  the  general  functions  suffer,  in  consequence  of  a 
larger  supply  of  blood  than  they  require  for  their  healthful  performance. 

In  dilatation  of  the  heart,  which  is  generally  associated  with  ansemia, 
and  in  which  the  tissue  of  the  heart  itself  is  probably  enfeebled  by  de- 
fective nutrition,  the  use  of  a  sedative  agent  would  seem  to  be  contra- 
indicated;  and  certainly  it  is  necessary  to  exercise  caution  in  the  use  of 
digitalis  in  this  affection.  But  when,  as  often  happens  in  dilatation,  the 
heart  acts  excessively  under  the  irritation  sent  to  it  through  the  nervous 
centres,  from  the  insufficiently  supplied  functions,  and  by  this  very  excess 
of  action  is  exhausted  and  still  further  weakened,  digitalis  may  often  be 
given  with  great  benefit,  if  accompanied  with  chalybeates,  the  mineral 
acids,  or  other  tonics,  in  order  to  improve  the  character  of  the  blood. 


CHAP.  II.]  NERVOUS    SEDATIVES. — DIGITALIS.  119 

An  important  incidental  advantage,  in  these  cases,  is  frequently  its  effect 
in  removing  the  dropsical  effusion,  whether  in  the  pericardium,  the  other 
serous  cavities,  or  the  general  areolar  tissue,  which  so  frequently  com- 
plicates them. 

Functional  palpitation  of  the  heart,  either  from  plethora,  anasrnia,  or 
mere  nervous  disorder,  is  often  more  or  less  benefited  by  digitalis ;  but 
the  remedy  is  applicable  only  to  the  cases  in  which  the  affection  has  a 
certain  degree  of  permanency,  and  not  at  all  to  those  occasional  and 
fugitive  attacks  which  occur  under  passing  excitements,  and  are  so  com- 
mon in  hysterical  women,  and  nervous  persons  in  general.  For  these  it 
is  not  sufficiently  quick  in  its  action,  and  is  much  inferior  to  the  nervous 
stimulants,  which  operate  by  equalizing  excitement.  Whenever  digitalis 
is  exhibited,  in  the  more  enduring  cases  of  palpitation,  it  should  be  asso- 
ciated with  measures  calculated  to  remove  the  cause ;  as  otherwise  it 
will  be  of  little  comparative  service,  merely  repressing  the  cardiac  ex- 
citement, without  correcting  the  conditions  of  system  of  which  that 
excitement  is  intended  to  be  an  index,  and  sometimes  even  a  remedy. 
In  plethoric  cases,  therefore,  it  should  be  accompanied  with  measures 
for  diminishing  the  quantity  and  lowering  the  quality  of  the  blood,  and, 
in  the  anemic,  with  others  of  an  exactly  opposite  character. 

In  aneurisms  generally,  and  particularly  in  aneurism  of  the  aorta, 
digitalis  sometimes  proves  serviceable  by  lessening  the  distending  effect 
of  the  heart's  contraction,  when  the  circulation  is  too  vigorous  or  too 
much  excited.  It  acts,  however,  only  as  a  palliative. 

Nervous  Diseases.  Sufficient  has  already  been  said  of  the  use  of  digi- 
talis in  palpitations  of  nervous  origin.  It  has  been  recommended  in  some 
spasmodic  affections,  as  epilepsy  and  spasmodic  asthma;  and  may  have 
occasionally  proved  serviceable  in  these  diseases;  but  it  is  inferior  to 
many  other  remedies  more  commonly  employed ;  and  is  peculiarly  indi- 
cated only  when  the  spasmodic  disease  is  attended  with  a  prevalent 
abnormal  frequency  of  pulse.  In  delirium  tremens,  it  has  recently  ob- 
tained great  reputation ;  and  the  statements  made  in  its  favour  are  so 
numerous  and  authoritative  that,  notwithstanding  my  previous  prepos- 
sessions against  it,  I  cannot  avoid  acknowledging  that  it  is  an  efficacious 
remedy.  It  requires,  however,  to  be  given  in  large  doses,  of  which  the 
system  in  this  affection  appears  to  be  peculiarly  tolerant.  More  than  a 
fluidounce  of  the  tincture  has  been  given  with  impunity;  and  the  ordi- 
nary method  of  exhibition  is  to  give  from  half  a  fluidrachm  to  half  a  fluid- 
ounce,  repeated,  in  reduced  doses,  every  two,  four,  or  six  hours,  until 
sleep  is  induced.  This  tolerance  of  digitalis  in  large  doses  is  like  that  of 
opium  in  the  same  disease,  of  which  much  larger  doses  are  required  than 
in  most  other  complaints.  But,  notwithstanding  the  favourable  reports 
of  the  action  of  digitalis  in  delirium  tremens,  and  the  large  doses  .which 
are  given  with  ordinary  impunity,  I  cannot  but  think  that  the  practice 
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is  somewhat  hazardous,  and  I  should  much  prefer  treating  delirium 
tremens  in  safer  methods.*  Though  unfavourable  results  are  not  apt  to  be 
recorded,  yet  there  is  reason  to  believe  that  they  now  and  then  occur.  Dr. 
Geo.  Johnson,  of  London,  states  that  he  has  heard  of  several  instances  of 
sudden  death  from  large  doses  of  digitalis  (see  Am.  Journ.  of  Med.  Sci., 
Oct.  1866,  p.  537);  and  I  have  myself  known  an  instance  in  which  the 
exhibition  of  two  fluidrachms  of  the  tincture,  repeated  at  the  usual  inter- 
vals, was  followed,  after  a  very  few  doses,  by  fatal  prostration.  Acute 
mania,  when  attended  with  cerebral  and  cardiac  excitement,  and  espe- 
cially when  depletory  measures  may  be  deemed  inappropriate,  and  the 
cerebral  stimulants  are  not  admissible,  may  sometimes  be  advantageously 
treated  with  digitalis.  It  is  said  also  to  have  proved  very  useful  in  the 
active  delirium  of  low  fevers.  (R.  B.  Motery,  Am.  J.  of  Med.  Sci.,  April, 
1865,  p.  371.)  In  nervous  headache  it  is  said  to  have  been  usefully 
employed  in  association  with  sulphate  of  quinia;  and  great  efficiency  has 
been  ascribed  to  it  by  Mr.  Hardwicke,  of  Rotherham,  England,  in  obsti- 
nate neuralgia.  (Association  Med.  Journ.,  June,  1855,  p.  512.) 

Allusion  has  been  before  made  to  the  antaphrodisiac  property,  said  to 
be  possessed  in  an  extraordinary  degree  by  this  medicine.  In  April, 
1853,  the  attention  of  the  profession  was  called,  by  M.  L.  Corvisart,  in 
a  communication  contained  in  the  Union  Medicale,  to  several  cases  of 
spermatorrhoea,  which  had  been  either  cured  or  benefited  by  this  remedy, 
given  in  the  ordinary  doses  through  the  day.  (Ann.  de  Therap.,  1854, 
p.  50.)  This  favourable  report  of  it  was  afterwards  confirmed  by  Dr. 
Brughmans,  in  the  Journal  de  Medecine  of  Brussels  (Nov.  1853),  who 
found  it  extremely  useful,  not  only  in  the  affection  mentioned,  but  also 
generally  in  erethism  of  the  genital  organs,  such  as  attends  gonorrhoea  and 
chancre ;  and,  from  his  account,  it  may  be  inferred  to  be  equally  applica- 
ble to  the  irritation  and  inflammation  of  these  parts  from  other  causes. 
(Journ.  de  Pharm.  et  de  Chim.,  Fev.  1854,  p.  152.)  Still  later  (Oct.  1854), 
a  case  of  severe  spermatorrhoea  is  related  by  M.  Laroche,  in  the  Gazette 
Medicale,  which  was  cured  by  the  remedy  in  three  weeks.  (Lond.  Med. 
Times  and  Gaz.,  Nov.  1854,  p.  473.)  Should  it  be  found  to  fulfil  the 


*  If  the  reader  bear  in  mind  the  explanation,  contained  in  the  note  upon  page 
112,  of  the  impunity  with  which  large  doses  of  tincture  of  digitalis  have  been  some- 
times given,  he  will  be  able  at  once  to  perceive  the  great  ha/ard  of  giving  equiva- 
lent doses  of  the  leaves,  infusion,  and  extract;  for  in  these  there  is  no  counteract- 
ing influence  from  alcohol.  He  will  also  understand  how  much  greater  may  possibly 
be  the  danger  from  the  administration  of  a  large  quantity  of  the  tincture,  in  divided 
doses,  at  considerable  intervals,  than  from  the  whole  at  once.  The  influence  of  the 
alcohol  ceases  with  each  dose,  while  that  of  the  digitalis  continues;  and  we  may 
thus  have  the  cumulative  force  of  the  latter,  which  may  be  very  serious,  unless  care 
is  taken  to  watch  the  effects  of  the  medicine,  and  suspend  it  if  necessary.  (Note  to 
the  third  edition.) 
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expectations  which  these  reports  in  its  favour  are  calculated  to  excite,  it 
would  prove  a  most  valuable  remedy,  even  though  possessed  of  no  other 
recommendation.  As  previously  stated,  it  is  said  to  be  remarkably  effi- 
cient in  uterine  hemorrhage. 

Through  the  uterine  contraction,  which  it  is  thought  to  promote,  it  has 
been  used  advantageously  in  the  languor  of  the  uterus  sometimes  fol- 
lowing delivery ;  and  has  been  found  very  efficacious  in  the  expulsion  of 
clots.  (Ann.  de  Therap.,  I860,  p.  128.) 

4.  Administration. 

In  cases  admitting  of  delay,  one  grain  of  the  powdered  leaves  maybe 
given,  in  the  form  of  pill,  twice  or  three  times  a  day,  and  increased  every 
other  day  by  one-quarter  or  one-half  of  the  dose,  until  its  effects  are  ex- 
perienced, or  until  from  two  scruples  to  a  drachm  shall  have  been  taken, 
when,  should  it  have  produced  no  sensible  effect,  it  ought  to  be  sus- 
pended for  a  few  days,  for  fear  of  a  cumulative  operation,  and  afterwards 
resumed.  When  it  begins  to  operate,  the  dose  for  a  like  reason  should 
be  diminished,  so  as  simply  to  maintain  its  influence  ;  and,  if  nausea  and 
vomiting,  or  great  prostration  are  produced,  it  should  be  suspended ;  to 
be  resumed,  in  a  smaller  dose,  when  these  effects  have  subsided.  Should 
deficiency  of  the  urinary  secretion,  and  a  confined  state  of  the  bowels 
come  on  during  its  administration,  particular  caution  should  be  used  not 
to  press  the  remedy  too  vigorously.  If  these  rules  are  observed,  I  be- 
lieve that  it  may  always  be  given  with  safety. 

In  acute  cases,  as  for  example  in  inflammatory  rheumatism  or  pericar- 
ditis, a  grain  may  be  given  every  four  or  six  hours,  its  effects  being 
closely  watched. 

The  officinal  Infusion  (INFUSUM  DIGITALIS,  U.  S.,  Br.)  is  prepared  by 
macerating  a  drachm  of  the  leaves  in  half  a  pint  of  boiling  water,  and 
adding  a  fluidounce  of  tincture  of  cinnamon.  The  dose  of  this  prepara- 
tion, usually  recommended,  is  half  a  fluidounce;  but,  if  the  infusion  is 
well  made,  this  would  be  out  of  proportion  to  the  dose  of  the  powdered 
leaves.  Two  fluidrachms  are  as  much  as  should  be  given  for  a  com- 
mencing dose.  It  may  be  repeated,  and  otherwise  regulated,  as  advised 
for  the  pill. 

The  Tincture  (TiNCTURA  DIGITALIS,  U.  S.,  Br.)  is  made,  according  to 
the  U.  S.  Pharmacopoeia,  in  the  proportion  of  four  ounces  to  two  pints 
of  diluted  alcohol.  The  British  tincture  is  very  nearly  of  the  same 
strength.  The  dose,  equivalent  to  a  grain  of  the  powder,  is  eight  minims, 
or  about  sixteen  drops,  to  be  repeated  and  increased  as  directed  for  the 
pill.  As  found  in  the  shops,  the  tincture  is  not  unfrequently  feeble, 
being  prepared  probably  from  inferior  leaves,  or  from  the  leaf,  midrib, 
and  footstalk  mixed  together.  It  should  have  a  dark  colour,  and  a  very 
bitter  taste. 
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There  is  an  officinal  Alcoholic  Extract  of  Digitalis  (EXTRACTUM  DIGI- 
TALIS ALCOIIOLICUM,  U.  S.\  first  introduced  in  the  late  revision  of  our 
Pharmacopoeia.-  It  is  said  to  have  about  four  times  the  strength  of  the 
leaves.  Its  commencing  dose,  therefore,  is  about  one-quarter  of  a  grain. 

DIGITALIN.  —  DIGITALIUM. —  DIGITALINUM.  Br. — This  is  the  ac- 
tive principle  of  digitalis,  first  obtained  separate  by  M.  Homolle,  of 
France,  and  abundantly  proved,  by  the  experiments  of  MM.  Homolle 
and  Quevenne,  to  concentrate  in  itself  all  the  virtues  of  the  medicine.* 
It  is  prepared,  as  recommended  by  these  authors,  in  their  elaborate  trea- 
tise on  the  subject,  published  in  Bouchardat's  Archives  (Jan.  1854),  by 
forming  an  infusion,  precipitating  inert  matter  by  subacetate  of  lead, 
precipitating  the  excess  of  the  salt  of  lead  by  carbonate  and  phosphate 
of  soda,  separating  the  lime  contained  in  the  infusion  by  oxalate  of  am- 
monia, and  then  treating  the  filtered  liquor  with  tannic  acid.  This  forms 
with  the  digitalin  an  insoluble  compound,  which  is  mixed  with  protox- 
ide of  lead,  then  dried,  and  treated  with  alcohol.  The  oxide  of  lead 
separates  the  tannic  acid,  and  the  digitalin  is  dissolved  by  the  alcohol, 
from  which  it  is  separated  by  distilling  off  the  latter.  It  is  purified  from 
accompanying  substances  by  means  of  highly  concentrated  ether,  which 
leaves  the  digitalin  sufficiently  pure  for  use.  The  British  Pharmacopoeia 
gives  a  process  for  its  preparation,  which  is  that  of  M.  Homolle,  simpli- 
fied by  M.  0.  Henry. 

Digitalin  is  in  the  form  of  a  slightly  yellowish  powder  ;  scarcely  crystal- 
lizable ;  unalterable  in  the  air ;  of  a  feeble,  peculiar,  aromatic  odour ; 
sternutatory  when  brought  near  the  nostrils  ;  of  a  taste  intensely  bitter, 
but  slowly  developed  in  the  mouth ;  soluble  in  about  2000  parts  of  cold, 
and  1000  of  hot  water;  very  soluble  in  alcohol  and  chloroform,  but  very 
slightly  so  in  concentrated  ether;  fusible  by  heat,  but  not  volatilizable 
without  change ;  inflammable ;  and  neuter  in  its  relations  to  acids  and 
alkalies.  It  contains  no  nitrogen.  Its  characteristic  property  is  that  of 
forming  a  green  solution  in  concentrated  muriatic  acid. 

It  has  been  claimed  for  digitalin  that  it  is  a  perfectly  well  character- 
ized principle,  capable  of  being  prepared  of  definite  strength,  possessing 
all  the  medical  virtues  of  digitalis,  and  producing,  as  shown  by  numer- 
ous observations,  precisely  the  same  effects  as  that  medicine,  both  in 
health  and  disease.  Viewed  in  this  light,  it  would  form  an  excellent  sub- 
stitute for  digitalis  in  substance,  and  has  been  used  for  the  purpose  to  a 
very  considerable  extent.  The  advantages  over  the  leaves,  and  their 

*  Unfortunately,  the  discoverer  conferred  upon  it  the  name  of  diffi/aline,  reserving 
that  of  diffi/alin  for  another  peculiar  principle  contained  in  the  leaves,  which,  how- 
ever, is  quite  inert.  According  to  the  English  pronunciation  of  these  words,  there 
is  too  little  difference  in  their  sound  to  admit  of  the  retention  of  them  both ;  and  I 
therefore  use  the  term  digitalin  to  express  the  active  principle,  which  is  in  accord- 
ance with  the  nomenclature  for  substances  of  this  kind,  adopted  in  the  U.  S.  Dis- 
pensatory. 
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officinal  preparations,  which  have  been  claimed  for  it,  are  the  uniformity 
of  its  strength,  and  its  facility  of  administration.  According  to  MM. 
Homolle  and  Quevenne,  it  is  most  advantageously  given  in  the  form 
of  minute  pills  or  globules,  in  which  the  medicine  is  enveloped  in  a 
coating  of  sugar,  so  as  to  cover  its  taste.  Upon  the  same  authority, 
one  part  of  it  is  equal  to  50  parts  of  good  digitalis,  and  75  parts  of 
that  medicine  of  medium  quality.  According,  however,  to  Dr.  Stadion, 
of  Kiew,  who  has  experimented  with  digitalin,  one  part  represents  only 
30  parts  of  the  leaves.  (Journ.  de  Pharm.  et  de  Chim.,  3e  se"r.,  xlv. 
96.)  Each  globule,  as  prepared  by  MM.  Homolle  and  Quevenne,  contains 
one  milligramme  (about  ^  part  of  a  grain)  of  the  digitalin,  and  five  centi- 
grammes (about  |  of  a  grain)  of  sugar,  and  may  be  considered  as  repre- 
senting a  grain  of  digitalis.  In  several  instances,  from  forty  to  fifty  of  these 
granules,  taken  at  once,  have  produced  the  most  alarming  effects,  from 
which,  however,  the  patient  recovered,  probably  from  the  circumstance  that 
the  medicine  produced  copious  vomiting.  (Ibid.,  Nov.  1857,  p.  393.)  In 
a  fatal  case  of  poisoning,  with  symptoms  similar  to  those  produced  by 
digitalis,  a  substance  was  obtained  from  the  tissues  and  dejections  of 
the  patient,  which  answered  to  the  chemical  tests  for  digitalin,  and 
which,  administered  to  the  lower  animals,  caused  death  with  the  char- 
acteristic phenomena  of  that  poison;  and  the  inference  was  that  the 
patient  died  from  an  excessive  dose  of  digitalin.  (Archives  Generates, 
6e  ser.,  iii.  755,  Juin,  1864.) 

The  symptoms  of  poisoning  by  digitalin  are  essentially  the  same 
as  those  of  digitalis.  Attention,  however,  has  been  called  by  Dr.  Sta- 
dion to  a  severe  irritation  of  the  nasal  passages,  with  violent  coryza, 
as  one  of  the  peculiar  and  characteristic  effects  of  that  principle. 
(Journ,  de  Pharm.  et  de  Chim  ,  Be  ser.,  xlv.  p.  96.)  Dr.  Faure,  from 
his  experiments  with  digitalin,  inferred  that  the  vomiting,  so  generally 
produced  by  it,  is  peculiar ;  differing  in  some  respects  from  that  result- 
ing from  ordinary  emetics.  The  action  of  the  stomach  is  not  the  first 
nor  principal  one.  On  the  contrary,  it  succeeds  a  series  of  contractions 
occurring  elsewhere  ;  generally  beginning  in  the  limbs,  and  lower  part 
of  the  abdomen,  and  thence  extending  to  the  thorax,  which  hollows 
itself  as  in  forced  expiration.  The  vomiting  too  is  intermittent,  and  dur- 
ing the  interval  the  animal  appears  almost  in  its  natural  state  till  the 
paroxysm  returns.  (Archives  Generales,  Oct.  1864,  p.  413.) 

The  dose  of  digitalin  is  one  globule,  to  be  given  twice  or  three  times  a 
day,  and  managed  in  other  respects  as  recommended  above  for  the  pow- 
dered leaves.  A  tincture  of  digitalin,  prepared  by  dissolving  one  grain 
in  a  fluidounce  of  alcohol,  would  have  the  average  strength  of  good  tinc- 
ture of  digitalis,  and  might  be  given  in  the  same  dose.* 

*  Influence  of  digitalin  on  the  urine,  etc.  Dr.  B.  H.  Stadion,  of  Kiew,  inferred  from 
his  experiments  that  digitalin  lessens  the  proportion  of  liquid  in  the  urine  in 
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These  claims  of  digitalin,  as  procured  by  the  process  of  M.  Homolle, 
have  been  disputed  of  late ;  and  it  is  asserted  that,  instead  of  being  a 
single,  distinct,  and  well-characterized  principle,  it  is  in  fact  complex, 
and  often  separable  into  three  different  substances,  of  which  the  proper 
bitter  principle,  or  digitalin,  is  one.  Nevertheless,  experience  seems  to 
have  shown  that  it  has  sufficient  uniformity  of  character  and  of  power 
to  be  capable  of  beneficial  use  as  a  substitute  for  the  leaves  or  their 
ordinary  preparations.  (Bouchardat,  Ann.  de  Therap.,  1866,  p  121.) 

Attempts  have  been  made  to  employ  both  digitalis  and  digitalin  by 
the  endermic  method ;  but  they  occasion  so  much  irritation  in  the  de- 
nuded surface,  that  their  use  in  this  way  is  inconvenient.  Digitalin  has 
been  administered,  with  asserted  benefit,  in  cases  of  cardiac  disease,  by 
subcutaneous  injection.  It  is  said,  thus  administered,  to  act  much  more 
promptly  and  powerfully  than  by  the  stomach.  But  there  can  be  few 
conditions  in  which  this  mode  of  giving  the  medicine  can  be  desirable, 
and  with  a  substance  so  powerful  and  yet  so  uncertain,  I  do  not  think 
that  the  subcutaneous  method  of  exhibition  is  advisable. 

health;  diminishes  also  the  amount  of  its  solid  constituents  generally,  as  urea, 
chloride  of  sodium,  the  sulphates  and  the  phosphates,  but  increases  the  uric  acid; 
and  lowers  the  specific  gravity  of  the  secretion.  But.  Dr.  Stadion  is  quite  premature 
in  deciding  from  these  experiments  that  it  is  not  diuretic.  To  produce  an  increased 
action  on  the  kidneys,  it  must  be  given  in  general  for  several  days;  and  sometimes 
even  one  or  two  weeks  elapse  before  this  effect  is  experienced ;  but,  when  digitalis 
does  begin  to  act  on  the  kidneys,  I  know  no  medicine  which  equals  it  in  efficiency. 
Nor  is  this  effect  owing,  as  some  have  supposed,  to  its  ameliorating  influence  on 
cardiac  disease;  for  I  have  seen  it  equally  efficacious  when  the  heart  was  perfectly 
healthy. 

In  regard  to  the  other  effects  of  digitalin,  Dr.  Stadion  found  it  first  to  increase, 
then  to  diminish  the  frequency  of  the  pulse ;  to  produce  rapid  emaciation,  and 
retardation  of  nutrition ;  to  resemble  digitalis  in  its  action  on  the  circulation,  the 
nervous  and  muscular  functions,  and  that  of  generation,  but  to  be  less  disposed 
than  digitalis  to  disturb  the  alimentary  canal;  to  pi'oduce  a  characteristic  coryza; 
and  to  have  30  times  the  strength  of  the  leaves.  (See  Am.  J.  of  Med.  Sci.,  July, 
1864,  p.  220.) 

Physiological  test  of  digitalin.  A  series  of  very  elaborate  experiments  were  in- 
stituted by  Drs.  C.  fl.  Fagge  and  Thos.  Stevenson,  to  discover  some  reliable  physi- 
ological test  for  digitalin,  as  there  is  no  chemical  test  upon  which  a  sure  reliance 
can  be  placed.  They  determined  that,  when  introduced  into  the  subcutaneous 
tissues  of  frogs,  whether  simply  dissolved,  or  in  diversified  mixture,  it  produced 
three  characteristic  effects  with  almost  absolute  certainty  ;  1.  a  peculiar  irregularity 
in  the  heart's  action  ;  2.  the  stoppage  of  the  action  while  in  the  contracted  state,  and 
3.  the  retention  of  voluntary  power  at  lenst  15  or  20  minutes  after  the  heart  has 
ceased  to  act.  No  other  known  poison  produces  this  series  of  effects.  (Guy's  Hoi- 
pital  Reports,  I860,  p.  80.) — Note  to  the  third  edition. 
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II.  TOBACCO. 
TAB  A  CUM.   U.  S.,  Br. 

Origin.  Tobacco  consists  of  the  leaves  of  Nicotiana  Tabacum,  a  well- 
known,  annual  plant,  indigenous  in  tropical  America,  and  cultivated  in 
most  civilized  countries,  but  nowhere  so  extensively  as  in  the  United 
States.  All  parts  of  the  plant  have  medicinal  properties;  but  the  leaves 
only  are  officinal.  These  are  cut  in  August,  dried  under  cover,  and  then 
tied  in  bundles,  in  which  condition  they  come  into  the  market.  By 
drying,  they  acquire  an  odour  not  before  possessed,  and  are  probably 
somewhat  modified  in  other  respects. 

Properties.  Dried  tobacco  leaves  are  yellowish-brown,  of  a  peculiar 
strong  narcotic  odour,  and  a  bitter,  acrid,  nauseating  taste.  They  impart 
their  virtues  to  water  and  alcohol.  These  virtues  are  destroyed  or  dissi- 
pated by  long  boiling ;  so  that  the  extract  is  nearly  inert. 

Active  Principles.  There  are  two  active  principles  in  tobacco,  nicotia 
and  nicotianin,  the  former  an  organic  volatile  alkali,  the  latter  a  concrete 
volatile  oil.  It  is  the  nicotia  upon  which  the  powers  of  the  medicine 
mainly  depend. 

Nicotia  was  discovered  by  Vauquelin ;  but  was  first  obtained  quite 
pure  by  MM.  Henry  and  Boutron.  It  exists  in  the  leaves  combined 
with  an  excess  of  some  organic  acid,  and  becomes  fixed  by  this  combi- 
nation. In  the  process  for  procuring  it  employed  by  the  chemists  last 
mentioned,  the  native  salt,  as  it  exists  in  the  leaves,  is  decomposed  by 
means  of  soda,  and  the  nicotia  then  separated  by  distillation.  As  the 
alkaloid  comes  over,  it  is  received  in  sulphuric  acid  diluted  with  water, 
from  which  it  is  again  separated,  in  a  purer  form,  by  the  addition  of 
soda,  and  another  distillation.  As  thus  obtained,  it  is  still  mixed  with 
water  and  ammonia,  the  latter  of  which  is  separated  along  with  it  from 
the  leaves.  From  these  impurities  it  may  be  freed  by  placing  it  under 
the  receiver  of  an  air-pump,  and  exhausting  the  air. 

It  is  a  colourless  or  nearly  colourless  liquid,  somewhat  heavier  than 
water ;  having  little  smell  when  cold,  but  of  a  strong  peculiar  odour  and 
very  irritant  to  the  nostrils  when  heated ;  of  an  exceedingly  acrid  taste ; 
entirely  volatilizable ;  inflammable ;  soluble  in  water,  alcohol,  ether,  and 
the  fixed  and  volatile  oils;  of  a  strongly  alkaline  reaction,  and  capable 
of  forming  salts  with  the  acids,  most  of  which  are  crystallizable,  and 
have  the  acrid  taste  of  their  base.  When  fuming  muriatic  acid  is 
brought  near  it,  white  vapours  are  produced  as  with  ammonia.  It  im- 
parts a  greasy  stain  to  paper,  which  disappears  upon  the  application  of 
heat.  It  contains  no  oxygen,  but  an  unusually  large  proportion  of  nitro- 
gen; consisting  of  2  equivalents  of  nitrogen,  20  of  carbon,  and  14  of 
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hydrogen.  Tobacco  contains  from  two  to  about  eight  per  cent,  of  it  ac- 
cording to  the  quality.  Nicotia  is  a  powerful  poison,  and  has  been  used 
effectually  both  for  murder  and  suicide.  Two  or  three  drops  of  it  will 
destroy  life ;  and  its  effects  in  a  large  dose  are  very  speedy.  In  a  case 
which  occurred  a  few  years  since  in  London,  death  is  supposed  to  have 
taken  place  in  from  three  to  five  minutes.  (Guy's  Hospital  Reports,  1858, 
p.  352.)  After  death  the  blood  has  been  found  dark  and  liquid,  and  the 
lungs,  liver,  and  stomach  strongly  congested. 

Nicotianin  is  procured  by  distilling  the  leaves  with  water.  It  con- 
cretes upon  the  surface  of  the  water  distilled,  in  the  form  of  a  fatty 
matter.  It  is  volatile,  with  the  odour  of  tobacco  smoke,  and  somewhat 
bitter.  One  grain  of  it  occasions  giddiness  and  nausea  when  swal- 
lowed; but  the  proportion  contained  in  tobacco  is  too  small  to  contribute 
materially  to  the  effects  of  that  medicine.  The  probability  is,  that  it  is 
developed  in  the  drying  of  the  leaves,  and  that  it  is  the  odorous  principle 
of  the  drug. 

Tobacco  yields  by  destructive  distillation  an  empyreumatic  oil,  which 
may  be  obtained  colourless  by  rectification,  but  becomes  brown  by  time, 
and,  as  usually  found  in  the  shops,  is  dark-brown  or  almost  black,  and 
of  a  thickish  consistence.  It  has  an  acrid  taste,  and  precisely  the  odour 
of  old  tobacco  pipes.  Two  drops  of  it  killed  a  dog.  It  is,  therefore,  very 
poisonous;  but,  according  to  the  experiments  of  Brodie,  it  acts  in  a 
manner  quite  different  from  tobacco,  and  must  consequently  contain  an 
energetic  principle  not  pre-existing  in  the  plant.  It  is  said  to  contain 

nicotia. 

1.  Effects  on  the  System. 

Tobacco  is  locally  excitant.  Applied  to  the  mucous  membranes,  or 
the  denuded  cutis,  it  produces  more  or  less  irritation.  Thus,  in  the 
nostrils  it  occasions  sneezing  and  increase  of  secretion,  in  the  mouth  an 
acrid  taste,  and  copious  flow  of  saliva,  in  the  throat  a  peculiar  sensation 
of  acrimony  and  heat,  in  the  stomach  a  feeling  of  warmth,  and  after- 
wards nausea  and  vomiting,  and  in  the  rectum  often  purging.  Its  gen- 
eral action  is  that  of  a  powerful  sedative  to  the  nervous  system,  and 
through  that  to  the  circulation.  It  often  also  operates  as  a  diuretic. 
The  effects  produced  by  it  upon  the  system  are  of  the  same  character,  to 
whatever  surface  it  may  be  applied. 

When  so  employed  as  to  act  moderately  on  the  system,  without  nausea- 
ting, it  produces  an  agreeable  tranquillizing  effect,  with  feelings  of  deli- 
cious languor  and  repose,  which  have  rendered  it  a  favourite  article  of 
luxury  in  all  parts  of  the  world.  With  this  general  nervous  quietude, 
there  is  a  slight  peculiar  impression  on  the  brain,  for  which  there  is  no 
adequate  name,  and  which  only  they  who  have  felt  it  can  appreciate. 
Notwithstanding,  however,  this  feeling  of  calmness  and  repose,  there  is 
in  general  no  tendency  to  drowsiness ;  but,  on  the  contrary,  a  disposition 
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rather  to  wakefulness ;  and  persons  accustomed  to  the  use  of  the  drug, 
often  resort  to  it  as  a  means  of  overcoming  heaviness,  and  facilitating  the 
performance  of  intellectual  tasks,  requiring  concentration  of  thought. 
Prom  this  effect,  tobacco  has  been  considered  by  some  as  stimulant  to 
the  brain.  I  am  disposed  to  look  upon  the  effect  as  the  result  of  a  slight 
sedative  operation,  which,  quieting  all  the  little  nervous  uneasinesses  and 
consequent  distractions  to  which  most  persons  are  liable,  enables  them 
to  fix  their  attention  upon  the  subject  before  them.  It  is  quite  different 
from  the  exhilaration  and  temporary  invigoration  of  opium  and  alcohol; 
and,  when  augmented  in  degree,  diverges  still  more  from  the  effects  of 
those  cerebral  stimulants,  and  is  indeed  in  direct  opposition  to  them. 
Hence,  opium  and  alcohol  are  among  the  best  counter-agents  to  the  ex- 
cessive influence  of  tobacco ;  which  could  not  happen,  if  the  latter  were 
also  stimulating  to  the  brain.* 

When  a  person,  unaccustomed  to  the  use  of  tobacco,  takes  it  even  in 
small  quantities,  the  effect  above  mentioned  is  deepened  into  vertigo, 
nausea,  and  often  vomiting,  with  feelings  of  epigastric  uneasiness,  gen- 
eral weakness,  universal  muscular  relaxation,  depression  of  the  pulse, 
coolness  of  the  surface,  faintness,  etc.,  which  are  anything  but  agreeable, 
and  which  are  obviously  the  result  of  a  sedative  operation.  After  a 
few  trials,  however,  the  susceptibility  of  the  nervous  centres  is  dimin- 
ished, and  only  the  slighter  effects  above  referred  to  are  experienced. 

*  There  is  reason,  however,  to  believe  that  the  effects  of  tobacco  itself  are  some- 
what different  from  those  of  the  empyreumatie  oil  resulting  from  its  igneous  de- 
composition. Thus,  in  the  experiments  of  Brodie  on  the  lower  animals,  while 
infusion  of  tobacco  caused  death  by  immediate  prostration,  leaving  the  heart  flaccid, 
distended  with  blood,  and  with  entire  loss  of  contractility,  the  empyreumatie  oil 
appeared  to  act  like  the  stimulant  narcotics,  causing  death  by  suspending  respira- 
tion, while  the  heart  continued  to  act  after  all  other  signs  of  life  had  ceased.  It  fol- 
lows, therefore,  that  the  smoking  of  tobacco  ought  to  have  effects  somewhat  different 
from  those  of  the  narcotic  used  in  other  modes  ;  as  ia  the  act  of  smoking  the  empyreu- 
mntic  oil  is  always  produced,  and,  along  with  the  volatilized  nicotia,  enters  with 
the  smoke.  This  idea  receives  confirmation  from  experiments  made  by  Dr.  Edward 
Smith,  of  London,  on  the  effects  produced  by  smoking  on  the  pulse.  Carefully 
eliminating  all  other  influences  from  the  experiments  than  that  of  the  tobacco 
smoke,  he  found  the  pulse  to  be  always  accelerated  by  smoking,  and  in  one  in- 
stance from  74 J  in  the  minute  to  106;  six  or  seven  minutes  elapsing  after  the 
commencement  of  the  smoking  before  any  effect  whatever  was  experienced.  (Med. 
T.  and  Gaz.,  March,  1863,  p.  292.)  The  probability  is  that  the  pure  empyreumatie 
oil  is  a  stimulant  narcotic,  somewhat  analogous  to  alcohol  and  opium  in  its  action; 
but  that,  as  obtained  by  the  destructive  distillation  of  tobacco,  and  as  existing  in 
tobacco  smoke,  it  is  always  mixed  with  more  or  less  nicotia,  which  is  a  powerful 
nervous  sedative ;  and  that,  consequently,  in  the  effects  of  tobacco  smoking,  we 
have  a  mingling  of  two  different  influences,  one  stimulant,  and  the  other  sedative; 
while,  administered  in  any  other  mode,  tobacco  is  purely  sedative.  (Note  to  the  third 
edition. ) 
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There  appears  to  me  to  be  a  considerable  analogy  between  the  influ- 
ences which  produce  sea-sickness  and  the  operation  of  tobacco.  The 
first  impression  of  the  vessel,  gently  moving  over  the  waves,  is  of  the 
same  soothing  and  tranquillizing  character,  with  the  same  peculiar  cere- 
bral sensation ;  but,  in  the  unaccustomed,  this  ,is  soon  aggravated  into 
vertigo,  nausea,  and  vomiting,  with  all  the  anxiety,  epigastric  distress, 
and  sense  of  general  weakness,  that  characterize  the  action  of  tobacco. 

Poisonous  Effects.  Tobacco  often  produces  alarming  effects  in  over- 
doses, and  has  in  many  instances  caused  death.  This  rarely  happens 
from  the  medicine  taken  into  the  stomach,  because  it  is  speedily  rejected 
by  vomiting.  But  death  has  often  resulted  from  its  exhibition  by  the 
rectum  in  the  form  of  infusion,  and  Desault  witnessed  fatal  effects  from 
the  smoke  administered  in  the  same  way.  A  case  is  on  record  in  which 
the  juice  of  the  fresh  leaves,  applied  to  the  head  of  a  boy  of  eight  years, 
for  the  cure  of  tinea  capitis,  caused  death  in  three  hours ;  and  alarming 
symptoms  have  frequently  followed  the  application  of  the  medicine,  in 
various  forms,  to  wounds  and  ulcerated  or  abraded  surfaces.  A  man, 
wishing  to  evade  the  revenue  laws  in  France,  crossed  the  border  with  a 
quantity  of  leaves  wrapped  about  his  body.  Perspiration  was  induced, 
and  the  tobacco,  moistened,  acted  with  such  force  on  the  system  as  to 
endanger  fatal  prostration.  (Comptes  Rendus,  Juillet  11,  1864.)  The 
smoking  of  tobacco  in  great  excess  has  also  proved  fatal. 

The  symptoms  produced  by  over-doses  of  tobacco  are  excessive  and 
distressing  nausea  and  vomiting,  with  frequent  retching  and  a  sense  of 
sinking  at  the  epigastrium ;  occasionally  purgation ;  giddiness,  mental 
confusion,  dimness  or  perversion  of  vision,  and  sometimes  delirium  ; 
muscular  weakness,  tremors  of  the  limbs,  and  universal  relaxation ;  feel- 
ings of  faintness,  with  great  depression  of  the  pulse,  which  is  sometimes 
slow,  sometimes  frequent,  but  always  small,  extremely  weak,  and  irregu- 
lar; paleness  and  coldness  of  the  surface,  with  cold  sweats;  and,  towards 
the  close  of  fatal  cases,  paralysis,  drowsiness  or  torpor,  universal  pros- 
tration, and  sometimes,  though  rarely,  convulsions  before  death.  The 
fatal  result  maybe  very  speedy,  having  sometimes  occurred  in  less  than 
an  hour,  though  more  frequently  after  several  hours. 

In  the  treatment  of  poisoning  by  tobacco,  the  first  indication  is  to  re- 
move the  cause.  Hence,  if  it  has  been  swallowed,  the  stomach  should 
be  washed  out  by  demulcent  drinks ;  if  administered  by  the  rectum,  this 
should  be  evacuated  by  a  large  purgative  enema;  if  applied  to  the  sur- 
face, it  should  be  immediately  removed,  and  the  surface  cleansed.  Opi- 
ates should  be  administered  by  the  mouth  or  the  rectum,  a  sinapism 
applied  to  the  epigastrium,  and  heated  rubefacients  to  the  extremities; 
and,  if  the  prostration  is  very  great,  recourse  should  be  had  to  the  alco- 
holic and  ammoniacal  stimulants. 

Effects  of  Habitual  Use.  The  habitual  use  of  tobacco  by  smoking, 
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chewing,  or  snuffing,  if  indulged  in  moderately,  is  not  generally  produc- 
tive of  any  obvious  injury  to  the  health ;  but,  in  some  individuals  of 
nervous  temperaments,  or  great  susceptibility  of  the  nervous  system,  it 
cannot  be  employed  even  in  small  quantities  without  disadvantage.  In 
excess,  I  have  no  doubt  that  it  is  often  very  injurious,  greatly  impairing 
the  vigour  of  the  nervous  system  and  of  the  health  generally,  and  prob- 
ably shortening  life,  if  not  directly,  at  least  by  rendering  the  system  less 
able  to  resist  noxious  agents.  The  effects  most  frequently  induced  are 
dyspepsia,  defective  nutrition,  paleness  and  emaciation,  general  debil- 
ity, and  various  nervous  disorders,  of  which  the  most  frequent  are  pal- 
pitations of  the  heart,  hypochondriacal  feelings,  and  neuralgic  pains, 
especially  of  the  head  and  eyes.  Angina  pectoris  and  amaurosis  have 
been  ascribed  to  the  same  cause.*  Very  great  habitual  excess  seems  to 
be  capable  of  directly  inducing  a  condition,  similar  to  that  induced  by 
the  omission  of  alcoholic  drinks  in  the  case  of  the  drunkard  ;  a  condition 
prominently  marked  by  muscular  tremors,  obstinate  wakefulness,  and 
hallucinations.  The  late  Professor  Chapman  informed  me  that  he  had 
witnessed  several  cases  of  delirium  resulting  from  tobacco,  closely 
resembling  delirium  tremens,  which  ceased  upon  the  omission  of  the 
drug.  This  fact  very  strongly  illustrates  the  opposite  effects  of  tobacco 
and  alcohol ;  a  condition  being  produced  by  the  direct  influence  of  the 
one,  very  analogous  if  not  identical  with  that  resulting  from  the  omis- 
sion of  the  other.  Even  insanity  has  been  ascribed  to  the  abuse  of  to- 
bacco ;  and  M.  Mercier  believes,  from  his  own  experience,  that  it  has  a 
depressing  influence  on  the  generative  function.  (B.  and  F.  Medico-chir. 

*  Amaurusis.  M.  Sichel  thinks  that  the  abuse  of  tobacco  is  apt  to  produce  feeble- 
ness of  vision  and  of  memory;  and  states  that  few  persons  who  have  long  been  in 
the  habit  of  smoking  more  than  five  drachms  of  tobacco  daily,  escape  without  some 
evidences  of  the  failures  referred  to.  Mr.  Wordsworth,  of  London,  having  had 
under  his  observation  a  case  in  which  the  excessive  use  of  tobacco  was  attended 
with  amaurosis,  connected  with  a  partial  white  atrophy  of  the  optic  nerve-disc, 
was  disposed  to  believe  that  this  affection  of  the  eye  was  one  of  the  effects  of  the 
abuse  of  (his  narcotic.  The  idea  was  strengthened  by  the  occurrence  of  other 
cases  of  a  similar  bearing,  and  by  the  consideration,  moreover,  that  amaurosis 
with  atrophy  of  the  optic  nerve  is  much  more  common  in  men  than  women.  (Med. 
Times  and  Gaz.,  April,  1863,  p.  344.)  But  it  will  be  perceived  that  this  opinion  is 
little  more  than  conjectural;  for  the  excessive  use  of  tobacco  is  so  common,  that 
there  is  probably  no  disease  which  might  not  be  found  coincident  with  it  in  the 
same  case.  Besides,  atrophy  of  the  optic  nerve  is  generally  associated  with  organic 
disease  in  the  brain,  as  effusion,  tumours,  etc.,  and  the  action  of  tobacco  is  purely 
functional;  being,  perhaps,  almost  never  attended  with  serious  organic  change; 
certainly  not  with  incurable  diseases,  such  as  this  variety  of  amaurosis  is  ad- 
mitted by  Mr.  Wordsworth  himself  to  be.  Moreover,  Mr.  Erne'st,  of  London,  states 
that  he  has  examined  the  eyes  of  great  numbers  of  inveterate  smokers,  and  found 
no  case  in  which  even  the  trace  of  a  tendency  to  white  atrophy  of  the  optic  nerve 
could  be  seen.  (Ibid.,  Aug.  1863,  p.  141.) — Note  to  the  third  edition. 
VOL.  II. — 9 
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Rev.,  July,  1863,  p.  265.)  Snuffing  appears  to  be  less  injurious  to  the 
general  health  than  either  smoking  or  chewing ;  but  there  can  be  no 
doubt  that  it  is  more  or  less  hurtful  in  excess,  and  at  all  events  it  is  apt 
to  occasion  diminished  susceptibility  of  the  sense  of  smell,  and  a  disa- 
greeable alteration  of  the  voice.  From  the  liver  of  an  inveterate  snuff- 
taker,  examined  after  death  by  M.  Morin,  a  substance  was  extracted  be- 
lieved to  be  nicotia,  as  it  had  the  sensible  properties  of  that  principle. 
(Med.  Times  and  Gaz.,  Jan.  1862,  p.  41;  from  the  Presse  Beige.) 

2.  Method  of  Operating. 

The  sedative  effects  of  tobacco  are  undoubtedly,  I  think,  produced 
through  the  absorption  of  its  active  principle.  The  proof  of  this  is  that 
it  operates  in  the  same  manner  to  whatever  surface  it  is  applied,  whether 
that  of  the  stomach,  the  rectum,  the  skin,  or  a  fresh  wound.  Thus,  two 
drachms  of  tobacco,  applied  to  a  wound,  killed  a  dog  in  an  hour.  The 
slightly  excitant  effect,  sometimes  noticed  in  the  increase  of  the  pulse, 
and  of  the  temperature,  may  be  reasonably  ascribed,  as  in  the  case  of 
digitalis,  to  a  sympathetic  extension  of  the  local  irritation  produced  by 
it.  That  the  primary  general  operation  is  upon  the  nervous  centres,  is 
to  be  inferred  from  the  celebrated  experiments  of  Sir  B.  Brodie  upon 
dogs.  An  infusion  of  tobacco,  thrown  into  the  rectum,  caused  death  in 
an  hour  by  paralyzing  the  heart.  But,  if  the  animal  were  decapitated, 
and  respiration  sustained  artificially,  the  poison  produced  no  effect  upon 
the  circulation,  though  it  must  have  equally  entered  the  system.  That 
death  results  from  a  cessation  of  the  action  of  the  heart,  and  not  of 
respiration,  as  in  the  case  of  cerebral  stimulants,  is  shown  by  the  fact, 
noticed  by  Brodie,  that,  after  apparent  death,  that  organ  was  found  per- 
fectly quiescent.  The  empyreumatic  oil  seems  to  act  differently ;  for, 
upon  the  same  authority,  the  heart,  after  apparent  death  from  that  poi- 
son, was,  on  opening  the  body,  observed  to  be  beating  with  regularity 
and  vigour.  From  what  has  been  stated  of  tobacco  and  digitalis,  the 
reader  must  have  noticed  a  strong  analogy  between  them  ;  the  most 
striking  difference  being,  that  tobacco  has  less  effect  in  lowering  the  fre- 
quency of  the  pulse,  and  digitalis  in  producing  nausea  and  vomiting. 

3.    Tlierapeutic  Application. 

Tobacco  is  said  to  have  been  first  introduced  into  Spain  by  Hernandez 
of  Toledo,  not  very  long  after  the  discovery  of  America.  It  was  sent  to 
France  by  John  Nicot,  from  Portugal,  about  the  year  1560,  whence 
originated  the  name  of  Nicotiana,  conferred  upon  the  genus.  It  was 
taken  to  England  upon  the  return  of  the  fleet  under  Sir  Francis  Drake 
from  Virginia,  in  the  year  1586. 

The  use  of  tobacco  as  an  emetic,  diuretic,  errhine,  and  sialagogue,  I 
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shall  treat  of  hereafter.  In  the  present  place  we  are  to  consider  it  as  a 
sedative.  It  might  possibly  be  employed,  to  a  considerable  extent,  for 
the  same  purposes  as  digitalis;  but  its  great  liability  to  produce  nausea 
and  vomiting  has  very  much  limited  its  use  as  a  sedative;  and  it  is  at 
present  employed  almost  exclusively  for  the  production  of  muscular  re- 
laxation, which  this  very  nauseating  tendency  favours.  It  appears  to 
possess  some  degree  of  anesthetic  power,  for  which  it  is  occasionally 
though  rarely  used.  The  complaints  in  which  it  is  most  employed  are 
those  characterized  by  spasm,  whether  of  the  voluntary  or  the  involun- 
tary muscles.  In  consequence  of  its  emetic  action  when  taken  into  the 
stomach,  it  is  almost  never  administered  in  that  way  for  its  sedative 
effects ;  being  usually  applied  by  enema,  by  inhalation,  or  externally. 

Strangulated  Hernia.  Probably  tobacco  has  more  reputation  in  the 
cure  of  this  affection  than  for  any  other  purpose.  It  is  certainly  often 
very  effectual,  and  has  in  many  instances  spared  the  necessity  for  the 
operation.  It  is  used  in  the  form  of  enema,  and  acts  by  inducing  com- 
plete muscular  relaxation,  and  possibly  also  by  reducing  the  capillary 
circulation,  and  thus  lessening  the  bulk' of  the  strangulating  structure. 
The  plan  recommended  by  the  late  Dr.  Physick  was  to  inject  half  a  pint 
of  the  officinal  infusion,  containing  a  drachm  to  the  pint,  and,  if  this  did 
not  answer  the  purpose  in  half  an  hour,  to  repeat  the  dose. 

Obstinate  Colic — Ileus.  When  colic  has  resisted  the  ordinary  meas- 
ures for  producing  relaxation,  tobacco  is  often  resorted  to,  and  has  in  its 
favour  the  recommendation  of  the  highest  medical  authorities.  It  is 
particularly  in  cases  of  ileus,  or  those  attended  with  stercoraceous  vomit- 
ing, that  it  has  been  recommended;  but  there  is  nothing  in  this  particu- 
lar phenomenon  which  specially  calls  for  its  use,  except  in  so  far  as  it 
indicates  great  violence  or  obstinacy  in  the  affection.  In  obstinate  con- 
stipation from  an  unknown  cause,  whether  attended  with  spasm  of  the 
bowels  or  not,  tobacco  may  be  tried  among  other  measures  for  obtaining 
relief.  It  has  been  recommended  also  particularly  in  colica  pictonum; 
but  it  is  not  so  much  spasm,  as  a  neuralgic  and  paralytic  state  of  the 
bowels,  that  is  to  be  overcome  in  this  affection;  and,  as  there  are  other 
remedies  more  efficacious  for  these  purposes  than  tobacco,  it  is  com- 
paratively little  employed.  In  all  the  above  cases,  the  remedy  is  most 
conveniently  used  in  the  form  of  infusion,  administered  by  the  rectum. 
The  smoke,  thrown  up  the  bowels,  has  been  thought  by  some  to  be  more 
efficacious,  as  it  may  make  its  way  higher  up  the  canal,  and  thus  ex- 
tend its  influence  more  widely ;  but  it  is  less  by  a  direct  influence  on  the 
bowels  that  the  medicine  acts,  than  through  the  general  relaxation  con- 
sequent on  its  absorption  and  operation  on  the  nervous  centres;  and,  in 
this  respect,  an  equal  effect  may  be  obtained  by  the  enema,  which  is  be- 
sides much  more  convenient  and  manageable.  Dr.  Graves,  of  Dublin, 
and  others  before  him,  have  found  advantage,  in  colica  pictonum,  from 
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the  application  of  tobacco  to  the  abdomen  externally,  by  means  of  com- 
presses of  linen  soaked  in  a  strong  decoction. 

Spasm  of  the  neck  of  the  bladder,  or  of  the  urethra,  with  consequent 
retention  of  urine,  may  often  be  relieved  by  tobacco,  employed  cither  by 
injection  into  the  rectum,  or  in  the  form  of  a  warm  cataplasm  to  the 
perineum.  The  same  remedy  has  been  recommended  in  dysury  or 
strangury ;  and,  in  the  form  of  cataplasm  just  referred  to,  may  be  tried 
with  propriety;  but,  as  an  enema,  laudanum  is  both  more  efficacious, 
and  attended  with  less  risk  of  unpleasant  if  not  serious  effects. 

In  spasm  of  the  glottis,  whether  attendant  upon  inflammation  in  the 
adult,  or  in  the  form  of  croup  in  children,  tobacco  is  sometimes  of  great 
service.  In  the  latter  affection,  it  was  recommended  by  the  late  Dr. 
Godman,  in  the  form  of  snuff  rubbed  with  simple  cerate,  and  applied  to 
the  surface  of  the  throat  and  chest.  The  late  Professor  Chapman  found 
the  smoking  of  a  cigar  useful  in  the  same  disease.  I  have  used  the 
remedy  in  the  shape  of  the  leaves,  soaked  in  hot  water,  and  placed 
warm  and  soft  about  the  throat  as  a  cataplasm.  In  an  instance  of  most 
violent  and  obstinate  spasm  of  the  glottis,  in  an  adult  female,  immediate 
relaxation  was  produced  in  this  way,  after  failure  with  depletory  and 
other  measures. 

In  the  paroxysm  of  spasmodic  asthma,  the  smoking  of  tobacco  occa- 
sionally affords  relief,  especially  in  those  who  have  not  lost  their  sus- 
ceptibility to  its  effects  by  habit. 

Tetanus  is  among  the  affections  in  which  the  medicine  has  been  used 
advantageously.  Curling  considers  it  one  of  the  most  effectual  remedies 
in  that  disease,  and  thinks  that  more  evidence  exists  of  its  efficiency  than  of 
that  of  any  other  single  measure.  It  is  usually  administered  by  enema ; 
but  has  also  been  employed  in  the  form  of  a  bath,  made  with  a  decoc- 
tion of  the  fresh  leaves.  The  former  method  is  probably  as  effectual, 
and  is  more  convenient.  Analogy  would  suggest  its  use  in  poisoning. 
by  strychnia ;  and  a  case  is  recorded  in  which  the  infusion,  given  in  re- 
peated doses  by  the  mouth,  appeared,  after  vomiting  had  been  induced, 
to  produce  a  cure.  (Dr.  T.  O'Reilly,  Dub.  Med.  Press,  June  23,  1858.) 

Hysterical  convulsions  have  been  treated  by  tobacco  enemata,  and  by 
cataplasms  of  the  same  to  the  abdomen. 

It  may  be  employed,  in  surgery,  to  produce  relaxation.  Dr.  Physick 
iused  to  relate,  in  his  lectures,  the  case  of  a  female  patient,  with  obsti- 
nate dislocation  of  the  jaw,  which  could  not  be  reduced  by  ordinary 
means.  It  was  important  to  induce  complete  muscular  relaxation.  The 
state  of  her  health  forbade  a  resort  to  bleeding  for  the  purpose.  He  de- 
termined, therefore,  to  bring  about  the  effect  by  alcoholic  intoxication ; 
but  found,  very  much  to  his  surprise,  after  she  had  taken  a  pint  of  gin, 
that  the  object  was  not  attained.  Under  these  circumstances,  he  gave 
;her  a  cigar  to  smoke.  Before  she  had  consumed  it,  she  fell  from  her 
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chair  completely  relaxed ;  and,  seizing  the  opportunity,  he  succeeded  in 
reducing  the  luxation. 

As  an  anodyne,  tobacco  cataplasms  have  been  found  useful  in  rheu- 
matic and  gouty  inflammation  of  the  joints,  toothache,  and  neuralgic 
affections  of  the  forehead  and  temples.  The  smoking  of  a  cigar  or  pipe 
also  sometimes  affords  relief  in«the  latter  affections. 

Externally  tobacco  has  been  used  as  a  remedy  in  tinea  capitis,  psora, 
and  other  cutaneous  eruptions ;  being  employed  either  in  the  form  of 
the  fresh  juice,  infusion,  or  ointment.  It  is  not  impossible  that  it  may 
prove  serviceable,  in  those  cases  in  which  the  disease  is  dependent  on  a 
parasitic  fungus  or  animalcule,  by  destroying  the  cause ;  but  much  caution 
is  requisite  in  its  use,  especially  in  children,  when  the  skin  is  abraded. 

4.  Administration. 

Tobacco  will  usually  vomit  in  the  dose  of  six  grains  in  a  person  un- 
accustomed to  it.  It  is,  however,  almost  never  used  by  the  stomach  for 
the  purposes  above  mentioned. 

The  Infusion  (!NFUSUM  TAB  ACT,  U.  S.;  ENEMA  TABACI,  Br.)  is  made, 
according  to  the  directions  of  the  II.  S.  Pharmacopoeia,  in  the  propor- 
tion of  a  drachm  to  a  pint  of  boiling  water.  The  British  directs 
somewhat  less.  It  would  be  best  always  to  adhere  to  our  own  offici- 
nal formula,  for  the  sake  of  uniformity,  and  to  prevent  mistakes.  The 
preparation  is  used  only  for  injection  into  the  rectum.  One-third  or  one- 
half  of  the  quantity  may  be  administered  at  once,  and  repeated  in  urgent 
cases,  at  intervals  of  half  an  hour  or  an  hour,  until  some  effect  is  pro- 
duced. Instances  of  death  are  on  record  from  two  drachms,  a  drachm, 
and  even  half  a  drachm  of  the  leaves  given  in  this  way.  The  remedy 
is  generally  used  in  very  dangerous  cases ;  and  I  suspect  that  the  death 
ascribed  to  it  has,  in  some  instances,  really  resulted  from  the  disease.  I 
have  never  seen,  nor,  in  this  country,  heard  of  fatal  or  even  alarming 
effects  from  so  small  a  quantity  as  half  a  drachm ;  though  the  remedy 
should  never  be  administered  without  the  most  watchful  care  on  the 
part  of  the  practitioner. 

There  is  an  officinal  Wine  of  Tobacco  (ViNUM  TABACI,  U.  S.),  made, 
according  to  our  national  code,  by  macerating  a  troyounce  of  the  powder 
with  a  pint  of  sherry  wine.  The  dose  is  from  ten  to  thirty  minims. 

The  smoke  is  inhaled  by  means  of  a  pipe  or  cigar.  For  its  introduc- 
tion into  the  rectum  various  instruments  have  been  invented.  One  of 
the  simplest  is  that  of  Gaubius,  which  consists  of  a  pair  of  common  bel- 
lows, with  the  muzzle  covered  with  leather  so  as  to  avoid  injury  to  the 
bowel.  The  smoke  is  introduced  into  the  bellows  through  a  funnel.  It 
is  said,  besides  a  large  proportion  of  nicotia,  to  contain  sulphuretted 
hydrogen  and  hydrocyanic  acid.  (Chem.  Oaz.,  Oct.  1858,  p.  364.) 

For  cataplasms,  a  strong  decoction,  made  with  an  ounce  of  the  leaves 
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to  a  pint  of  water,  may  be  mixed  up  with  an  emollient  substance,  as 
flaxseed  meal ;  or  the  powder  may  be  similarly  incorporated  ;  or,  finally, 
the  dried  leaves  may  be  steeped  in  hot  water  till  softened,  and  then  ap- 
plied moist,  and  gently  pressed  together,  upon  the  part. 

The  alkaloid  nicotia  appears  to  have  the  property  of  opposing  the 
expansive  power  of  atropia  on  the  pupil ;  and  probably,  therefore,  is 
antagonistic  to  this  principle  in  its  operation  on  the  sympathetic  centres, 
acting  on  them  with  a  depressing  force,  while  atropia  excites  them. 
(Archives  Generates,  Dec.  1863,  p.  756.)  It  would  seem  to  be  equally 
antagonistic  to  strychnia  in  its  influence  on  the  spinal  marrow.  It  has 
been  given,  with  favourable  result,  in  several  cases  of  tetanus.  In  one 
case,  one-twelfth  of  a  minim  was  administered  every  hour,  and  gradually 
increased  to  one-third  of  a  minim  every  half  hour ;  but,  in  consequence  of 
faintness,  it  became  necessary  to  decrease  the  dose  again  to  one-quarter  of 
a  minim  every  hour.  (Med.  Times  and  Gaz.,  July,  1858,  p.  112.)  In  cases 
reported  by  the  Rev.  Prof.  Houghton,  of  Trinity  College,  Dublin,  from 
half  a  drop  to  a  drop  was  given  at  a  close,  so  repeated  as  to  amount  to 
four  drops  daily;  and  in  one  instance,  which  ended  favourably,  44  drops 
were  given  in  11  days.  The  effect  was  to  reduce  the  pulse  from  130  to  88, 
and  almost  immediately  to  relax  the  spasms  of  the  abdominal  muscles, 
and  those  of  the  back  and  diaphragm.  (Med.  Times  and  Gaz.,  Oct.  1862, 
p.  442.)  The  alkaloid  has  been  administered  by  Erlenmeyer,  by  sub- 
cutaneous injection,  in  the  dose  of  4  drops  of  a  mixture  of  about  one 
part  of  nicotia  and  275  parts  of  water.  (Ann.  de  Therap.,  1866,  p.  31.) 

The  Empyreumatic  Oil  (OLEUM  TABACI,  U.  S.)  is  sometimes  employed 
in  cutaneous  eruptions,  indolent  or  painful  tumours,  and  ulcers,  in  the 
form  of  an  ointment,  made  by  rubbing  twenty  drops  of  it  with  an  ounce 
of  simple  ointment.  It  should  be  used  with  great  caution  upon  ulcerated 
or  abraded  surfaces.  Independently  of  the  danger  of  constitutional  effects, 
it  may  prove  injurious  by  its  local  irritative  property  in  excess.  A  case 
is  mentioned  in  which,  having  been  introduced  into  the  hollow  of  a  cari- 
ous tooth  to  relieve  pain,  it  produced  severe  inflammation,  which  ex- 
tended to  the  periosteum  of  the  jaw-bone,  and  eventuated  in  necrosis  of 
that  bone,  requiring  an  operation  for  its  removal.  (Lancet,  June  23, 
1866,  p.  684.) 

An  Ointment  of  Tobacco  (UNGUENTUM  TABACI,  U.  £)  was  formerly 
made  by  boiling  the  fresh  leaves  in  lard.  Our  Pharmacopoeia  now  pre- 
pares it  from  the  powdered  leaves,  by  first  making  an  infusion,  then 
evaporating  to  the  consistence  of  a  soft  extract,  and  finally  mixing  the 
residue  with  lard.  It  is  sometimes  used  in  irritable  ulcers,  and  cutane- 
ous eruptions ;  but  requires  caution,  as  in  the  last-mentioned  preparation. 
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III.  LOBELIA.  U.S.,Br. 

Origin.  Lobelia  inflata,  or  Indian  tobacco,  is  a  small  annual  or  bien- 
nial, indigenous  plant,  growing  abundantly  in  most  parts  of  the  United 
States.  Though  the  seeds  are  the  strongest  portion,  the  whole  herb  is 
officinal,  and  is  directed  in  our  Pharmacopoeia,  under  the  name  of  lobelia. 
It  should  be  gathered  in  August  and  September,  when  the  fruit  is  most 
abundant.  Sometimes  it  is  kept  simply  dried,  sometimes  in  powder, 
and  not  unfrequently  comminuted  and  compressed  in  the  form  of  small 
oblong  cakes. 

Properties.  Lobelia  is  of  a  greenish  colour  in  powder,  of  a  feeble,  some- 
what irritating  odour,  and  of  a  taste  which  is  slight  at  first,  but  soon 
becomes  acrid  and  nauseating,  and  spreads  with  a  strong  and  peculiar 
acrimony  through  the  fauces,  not  a  little  resembling  that  of  tobacco. 
The  herb  imparts  its  virtues  to  water  and  alcohol.  They  are  injuriously 
affected  by  a  boiling  heat.  They  probably  reside  chiefly,  if  not  exclu- 
sively, in  a  peculiar  organic  alkaloid,  called  lobelina,  which  exists  in  the 
herb  in  combination  with  an  acid.  There  is  also  a  very  small  proportion 
of  volatile  oil,  upon  which  its  odour  depends,  but  which  probably  pos- 
sesses little  medical  efficiency. 

Lobelina  was  first  procured  in  a  pure  state  by  Professor  Procter,  of 
Philadelphia,  who  obtained  it  from  the  seeds  by  the  following  process. 
A  tincture,  prepared  by  treating  the  seeds  with  alcohol  acidulated  with 
acetic  acid,  is  evaporated,  and  the  resulting  extract  mixed  with  water 
and  magnesia,  by  which  the  alkaloid  is  separated  from  its  saline  combi- 
nation. The  mixture  is  agitated  with  ether,  which  dissolves  the  lobe- 
lina,  and  yields  it  in  an  impure  state  by  evaporation.  It  is  purified  by 
dissolving  it  in  water,  adding  sulphuric  acid  in  slight  excess,  boiling 
with  animal  charcoal,  then  separating  it  as  before  by  magnesia,  filtering, 
agitating  the  liquid  with  ether  until  wholly  deprived  of  acrimony,  and 
allowing  the  ethereal  solution  to  evaporate. 

Thus  obtained,  lobelina  is  a  yellowish  liquid,  lighter  than  water,  of  a 
somewhat  aromatic  odour,  and  a  very  acrid  and  durable  taste.  It  is 
soluble  in  water,  but  more  so  in  alcohol  and  ether,  the  latter  of  which 
separates  it  from  its  aqueous  solution.  It  has  an  alkaline  reaction,  and 
forms  salts  with  the  acids,  most  of  which  are  soluble  and  crystallizable. 
With  tannic  acid,  however,  it  forms  an  insoluble  compound.  At  a  boil- 
ing heat  it  is  decomposed.  A  drop  of  it,  given  to  a  cat,  rendered  the 
animal  prostrate  and  nearly  motionless,  with  dilated  pupils,  for  an  hour; 
and  the  effects  had  not  quite  disappeared  at  the  end  of  fifteen  hours.  It 
neither  vomited  nor  purged. 

Effects  on  the  System.  Lobelia  is  locally  irritant,  and,  in  its  general 
influence,  sedative  to  the  nervous  and  circulating  systems.  In  certain 
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doses  it  operates  as  a  nauseating  ernetic,  and  sometimes  as  a  cathartic, 
and,  in  smaller  doses,  is  expectorant  and  diaphoretic. 

When  chewed  in  small  quantities  it  often  produces,  along  with  the 
peculiar  acrimony  in  the  mouth,  fauces,  and  oesophagus,  giddiness,  head- 
ache, and  general  tremors,  and  at  length,  if  continued,  nausea  and  vomit- 
ing. In  a  larger  dose,  it  acts  promptly  as  an  emetic,  with  distressing 
and  continued  nausea,  copious  sweating,  feeble  pulse,  pale  skin,  and 
great  general  relaxation.  Sometimes,  as  from  digitalis,  the  pulse  be- 
comes intermittent.  The  Rev.  Dr.  Cutler  states  that  it  produced  in  him- 
self a  prickly  sensation  throughout  the  system,  and  a  smarting  sensation 
in  micturition. 

Poisonous  Effects.  Lobelia,  in  over-doses,  is  capable  of  acting  as  a 
violent  poison,  and,  being  a  favourite  remedy  with  a  certain  class  of  un- 
educated empirics,  has  been  in  their  hands  the  cause  of  numerous  deaths, 
both  in  this  country  and  Great  Britain.  At  an  inquest  held  in  England, 
in  November,  1853,  on  the  occasion  of  a  death  from  lobelia,  Dr.  Letheby, 
Professor  of  Chemistry  in  the  London  Hospital,  stated  that  thirteen  cases 
of  poisoning  had  occurred  from  that  drug,  within  the  three  or  four  pre- 
ceding years,  and  that,  in  six  of  them,  a  coroner's  jury  had  brought  in  a 
verdict  of  manslaughter.  (Lond.  Med.  Times  and  Gazette,  May,  1854, 
p.  491.)  When  lobelia  vomits,  it  is,  like  tobacco,  less  apt  to  produce 
fatal  eifects ;  and,  as  this  happens  in  most  instances  when  large  doses 
are  taken,  the  ignorant  practitioner,  thinking  that  he  has  proved  the 
innocence  of  the  medicine  by  his  experience  with  it,  gives  it  freely  and 
without  hesitation  in  all  cases.  But  in  some  individuals  it  fails  to  vomit, 
even  in  very  large  and  repeated  doses;  and  it  is  in  these  cases  that  death 
most  commonly  results.  It  is  wonderful  with  what  recklessness,  accord- 
ing to  published  reports,  the  poison  has  been  sometimes  thrown  in,  dose 
after  dose,  in  the  cases  of  these  insusceptible  individuals,  in  the  expecta- 
tion that  it  would  at  length  operate  in  the  desired  manner. 

The  effects  of  a  poisonous  dose  of  lobelia  are  usually  a  peculiar  sensa- 
tion of  burning  and  acrimony  in  the  fauces  and  oesophagus,  intense 
epigastric  distress  with  or  without  vomiting  and  purging,  general  anx- 
iety, a  feeble  pulse,|famtness,  muscular  tremors  and  relaxation,  profuse 
sweats,  coldness  of  the  surface,  vertigo,  and,  finally,  extreme  prostration, 
delirium,  stupor,  sometimes  convulsions,  and  death.  From  one  poison- 
ous dose,  the  fatal  result  may  take  place  in  five  or  six  hours ;  but  fre- 
quently the  effect  is  produced  by  a  succession  of  doses,  repeated  hour 
after  hour,  or  day  after  day,  so  that  it  is  impossible  to  determine  the 
precise  duration  of  the  poisonous  process.  Nor  is  the  quantity  well  de- 
termined, which  will  ordinarily  prove  fatal.  In  fact,  the  susceptibility 
to  its  effects  is  so  variable,  that  no  precise  statement  can  be  made  on  this 
point.  Much,  too,  depends  upon  the  occurrence  or  non-occurrence  of 
vomiting.  Dr.  Letheby  found  in  the  stomach  of  a  woman  who  had 
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been  poisoned  with  it,  110  grains;  in  the  case  of  a  man,  a  tablespoonful 
of  the  seeds  ;  and  in  a  child  three  years  old,  fifteen  grains  of  the  seeds  in 
the  bowels.  He  stated,  in  reference  to  the  first  instance  just  mentioned, 
that  he  had  known  much  less  than  that  quantity  produce  death,  and 
thought  that  one-third  of  the  amount  found  in  the  stomach  would  have 
been  sufficient  to  kill  the  patient.  (Lond.  Ned.  Times  and  Gazette,  as 
above;  also  March,  1853,  p.  270.)  It  was  the  seeds  that  appear  to  have 
been  given  in  these  cases;  and,  as  they  are  probably  at  least  twice  as 
strong  as  the  herb  generally,  allowance  must  be  made  in  estimating  the 
poisonous  dose  of  the  latter.  In  most  cases  recorded,  the  quantities 
mentioned  are  quite  indefinite,  though  often  stated  as  large.  From  all 
that  I  have  seen,  I  should  infer  that  a  drachm  of  the  dried  herb  would 
be  a  dangerous  dose,  which  ought  not  to  be  hazarded  at  once ;  though, 
if  it  should  vomit,  the  patient  might  experience  no  serious  inconveni- 
ence; and  much  larger  quantities  have,  no  doubt,  often  been  given  with 
impunity.  Inflammation  of  the  stomach  and  bowels  has  been  noticed 
after  death.  But  the  probability  is  that  the  poison  destroys  life  through 
its  influence  on  the  encephalic  centres,  especially  that  of  respiration  in 
the  medulla  oblongata;  for,  in  animals  poisoned  with  it,  the  heart  con- 
tinues to  act  after  breathing  has  ceased.  This  fact  was  noticed  in  the 
experiments  of  Mr.  Curtis  and  Dr.  Pearson  upon  hedgehogs  and  cats. 
They  state  also  that  the  lungs  and  the  venous  system  generally  were 
congested,  as  uniformly  happens  in  death  from  asphyxia,  and  that  the 
blood  was  fluid.  (Ibid.,  Aug.  1850,  p.  285.)  The  treatment  of  poisoning 
by  lobelia  is  the  same  as  in  the  case  of  tobacco. 

Mode  of  Operating.  The  local  irritant  properties  of  lobelia,  as  of  digi- 
talis and  tobacco,  may  give  rise  occasionally  to  a  sympathetic  excitement 
of  the  circulation  ;  but  the  direct  effects  of  the  medicine,  after  absorption, 
are  undoubtedly,  I  think,  sedative.  From  the  experiments  upon  animals 
above  mentioned,  and  from  the  intense  nausea  produced  by  the  medicine, 
it  might  be  inferred  that  its  influence  is  prominently  directed  to  the 
nervous  centres  which  govern  the  functions  of  the  respiratory  organs  and 
the  stomach ;  and  that  the  heart  is  secondarily  involved ;  but  more 
numerous  and  diversified  observations  are  necessary  to  justify  a  positive 
conclusion  upon  these  points.  That  the  medicine  is  absorbed  has  not 
been  absolutely  proved,  but  may  be  fairly  deduced  from  the  strong 
analogy  between  its  action  and  that  of  tobacco ;  and  from  the  fact  that, 
when  injected  into  the  rectum,  it  produces  the  same  nausea,  vomiting, 
profuse  perspiration,  and  general  relaxation  as  when  taken  by  the 
stomach. 

Therapeutic  Application.  Lobelia  was  used  as  a  remedy  by  the  abo- 
rigines, and  was  long  empirically  employed  before  it  was  adopted  by 
the  regular  profession.  It  was  first  brought  into  general  notice  by  the 
Rev,  Dr.  M.  Cutler,  of  Massachusetts.  In  a  communication  published 
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in  Thatcher's  Dispensatory,  he  speaks  of  its  extraordinary  efficacy  in  the 
relief  of  spasmodic  asthma  in  his  own  case,  in  which  he  was  induced  to 
employ  it  by  the  representations  of  Dr.  Drury,  of  Marblehead,  in  Sep- 
tember, 1809.  (Barton's  Veg.  Mat.  Med.  of  U.  S.,  i.  191.)  Since  that 
time  it  has  been  much  employed  in  the  same  and  other  spasmodic  affec- 
tions, though  the  use  of  it  has  been  greatly  abridged  by  the  unfavoura- 
ble results  of  its  abuse,  and  the  unfounded  fears  originating  in  this 
cause.  When  properly  employed,  lobelia  is  probably  as  safe  as  any 
other  medicine  acting  powerfully  on  the  nervous  system;  certainly  quite 
as  safe  as  tobacco,  which  it  resembles  in  its  effects,  though  considerably 
weaker. 

It  is  chiefly  with  a  view  to  the  relaxation  of  spasm,  that  lobelia  has 
been  used  as  a  sedative.  Almost  all  writers  unite  in  bearing  testimony 
to  its  occasional  extraordinary  efficacy  in  the  paroxysm  of  spasmodic 
asthma.  It  is,  on  the  whole,  the  most  efficacious  remedy  that  I  have 
myself  employed  in  that  affection.  Given  in  the  dose  of  half  a  fluid- 
ounce  of  the  tincture,  it  generally  produces  nausea  and  vomiting,  and 
not  unfrequently  affords  prompt  relief.  I  prefer,  however,  administer- 
ing it  in  the  smaller  doses  of  one  or  two  fluidrachms,  repeated  every 
half  hour,  hour,  or  two  hours,  until  it  excites  nausea,  and  maintaining 
a  moderate  amount  of  this  condition  until  the  spasmodic  symptoms  are 
relieved.  Should  catarrhal  inflammation,  as  not  unfrequently  happens, 
accompany  the  spasmodic  attack,  it  may  be  proper  to  precede  its  use 
by  bleeding,  and  to  employ  the  powder  preferably  to  the  tincture,  in 
consequence  of  the  alcohol  contained  in  the  latter.  Like  all  other  rem- 
edies, however,  it  sometimes  fails  in  asthma ;  though  I  do  not  think  I 
have  ever  used  it  without  benefit. 

Even  in  the  dyspnoea  connected  with  chronic  organic  disease  of  the 
lungs  and  heart,  especially  when  it  occurs  paroxysmally,  the  remedy 
may  be  employed  with  advantage. 

I  have  been  in  the  habit  of  using  it  in  bronchial  inflammation,  after 
due  depletion,  whenever  I  have  had  reason  to  think  that  it  was  in  any 
degree  complicated  with  spasm  of  the  bronchial  tubes.  It  operates  here 
not  only  as  a  nervous  sedative,  but  also  as  an  expectorant.  It  should, 
however,  be  associated  with  other  expectorants,  as  tartar  emetic,  ipe- 
cacuanha, or  squill. 

In  pertussis  it  has  been  recommended  by  the  -late  Drs.  W.  P.  C.  Bar- 
ton and  Eberle,  who  employed  it  in  several  cases  with  unequivocal 
advantage.  Dr.  Eberle  gave  from  fifteen  to  twenty  drops  of  the  tinc- 
ture, with  ten  or  twelve  drops  of  syrup  of  squill,  every  two  or  three 
hours,  to  a  child  between  one  and  two  years  old.  He  also  found  it,  in 
combination  with  extract  of  belladonna,  very  efficacious  in  mitigating 
the  disease.  (Treat,  on  Mat.  Med.  and  Therap.,  4th  ed.,  i.  88.) 

It  has  also  been  recommended  in  croup;  and,  in  the  catarrhal  variety 
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of  that  affection,  without  false  membrane,  it  will  often  prove  very  ser- 
viceable by  relaxing  the  spasm.  But  it  is  probably  in  no  degree  supe- 
rior to  tartar  emetic,  and  from  the  uncertainty  of  its  dose,  and  the  dan- 
ger of  its  abuse,  is  not  advisable  in  that  affection,  unless  as  an  adjuvant 
of  other  measures,  when  simple  emesis  has  failed  to  produce  relief.  I 
have  in  this  way  used  it  with  apparent  advantage.  To  the  pseudo- 
membranous  variety  it  is  inapplicable. 

In  strangulated  hernia,  it  was  employed  with  success  by  Dr.  Eberle ; 
half  a  pint  of  a  strong  decoction  of  the  fresh  herb  having  been  given  by 
enema,  followed  soon  afterwards  by  half  the  quantity.  Distressing 
nausea  came  on,  with  profuse  perspiration,  and  universal  relaxation,  in 
which  condition  the  hernia  was  reduced  without  difficulty.  (Barton's 
Veg.  Mat.  Ned.,  ut  supra,  p.  198.) 

Lobelia  is  stated  also  to  have  proved  useful  in  delivery,  by  relaxing 
rigidity  of  the  os  uteri,  being  given  in  small  doses  so  repeated  as  to 
occasion  slight  nausea.  (Am.  Journ.  of  Med.  Sci.,  xvii.  248.) 

It  is  a  favourite  remedy  with  the  practitioners  calling  themselves 
eclectics,  who  use  it  in  most  spasmodic  diseases,  besides  those  already 
mentioned,  as  in  epilepsy,  chorea,  hysteria,  tetanus,  cramps,  and  con- 
vulsions. They  also  employ  it  externally  as  an  anodyne  in  sprains, 
bruises,  rheumatic  and  neuralgic  pains,  spasms,  etc.  In  most  of  these 
complaints,  it  may  no  doubt  be  used  with  occasional  benefit.  A  case  of 
recovery  from  traumatic  tetanus  is  recorded  by  Dr.  J.  McF.  Gaston,  of 
Columbia,  S.  C.,  in  which  lobelia  was  the  chief  agent  employed. 
(Charleston  Med.  Journ.  and  Rev  ,  xi.  56.) 

It  is  contraindicated  by  irritation  or  inflammation  of  the  stomach  and 
bowels. 

Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from  ten 
to  thirty  grains;  as  a  nervous  sedative  and  nauseant  simply,  five  grains, 
repeated  every  hour  or  two,  the  quantity  being  increased  or  diminished 
according  to  the  effect  produced,  and  the  medicine  suspended  if  vomiting 
or  prostration  ensue. 

A  Vinegar  of  Lobelia  (ACETUM  LOBELIA,  U.  S.)  is  directed  in  our 
Pharmacopoeia,  being  prepared  in  the  proportion  of  four  troyounces  of 
the  powdered  leaves  to  two  pints  of  diluted  acetic  acid.  It  is  a  good 
preparation,  having  the  special  recommendation  that  the  acetic  acid  pro- 
tects the  alkaloid  of  the  leaves  from  decomposition.  The  dose  is  from 
thirty  minims  to  a  fluidrachm,  which,  in  cases  of  spasmodic  asthma,  may 
be  increased  during  the  paroxysm  to  one  or  two  fluidrachms,  repeated 
every  two  or  three  hours  till  relief  is  obtained.  For  an  emetic  effect  the 
dose  would  be  half  a  fluidounce. 

The  Tincture  (TINCTURA  LOBELIA,  U.S.,  Br.)  is  made,  according  to 
the  U.  S.  Pharmacopoeia,  in  the  proportion  of  four  ounces  to  two  pints  of 
diluted  alcohol.  Consequently,  supposing  the  herb  to  be  exhausted,  a 
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fluidounce  would  be  equivalent  to  a  drachm  of  the  powder.  The  emetic 
dose  of  the  tincture  is  about  half  a  fluidounce ;  the  nauseating  and  sedative 
dose,  a  fluidrachm.  It  is  recommended  as  an  excellent  local  remedy  in 
erysipelas,  and  in  the  poisonous  effects  of  Rhus  Toxicodendron,  by  Dr.  M. 
Livezey,  of  Lumberville,  Pa  ,  who  applies  it  by  means  of  linen  cloths  satu- 
rated with  it,  and  frequently  renewed.  (Bost.  Med.  and  Surg.  Journ.,  Iv. 
262.) 

An  Ethereal  Tincture  (TINCTURA  LOBELIA  ^ETHEREA,  Br.)  is  di- 
rected in  the  British  Pharmacopoeia;  being  prepared  with  spirit  of  ether, 
instead  of  diluted  alcohol.  It  is  probably  in  no  respect  preferable  to  the 
simple  tincture  ;  while  the  ether  renders  it  unnecessarily,  and  sometimes 
injuriously  stimulating.  Should  lobelia  and  ether  be  simultaneously  in- 
dicated, it  would  be  better  to  use  the  simple  tincture  with  Hoffmann's 
anodyne.  The  dose  is  the  same  as  of  the  preceding  preparation. 


IV.  ACONITE. 
ACONITUM. 

ACONITE  LEAF.  — ACONITI  FOLIUM.  U.  S.  —  ACONITUM.  Br. 
ACONITE  ROOT.  — ACONITI  RADIX.  U.S.,  Br. 

Origin  and  Properties.  Though  all  the  acrid  species  of  Aconitum 
possess  medicinal  virtues,  the  Aconitum  Napellus,  common  monkshood, 
or  wolfsbane,  is  the  only  one  now  acknowledged  by  the  U.  States  or 
British  authorities.  It  is  a  perennial  herb,  from  two  to  six  or  eight  feet 
high,  growing  wild  in  the  mountainous  districts  of  central  Europe,  and 
cultivated  both  for  medical  and  ornamental  purposes.  It  is  occasionally 
met  with  in  our  gardens,  where  it  is  valued  for  the  beauty  of  its  spike- 
like  racemes  of  fine,  purplish-blue  flowers.  All  parts  of  the  plant  are 
acrid ;  but  the  leaves  and  root  only  are  officinal. 

Aconite  Leaf.  Aconite  leaves  are  three  or  four  inches  in  diameter,  di- 
vided, almost  down  to  the  base,  into  from  three  to  seven  wedge-shaped 
segments,  each  of  which  has  two  or  three  lobes ;  the  several  lobes  being 
cut,  at  their  edges,  into  linear  pointed  teeth.  They  are  somewhat  rigid, 
of  a  deep  green  above,  and  light  green  beneath,  and  rather  smooth  and 
shining  on  both  sides.  When  fresh,  they  have  a  feeble  narcotic  odour, 
most  perceptible  when  they  are  bruised,  and  a  taste  at  first  bitterish, 
but  becoming  hot  and  acrid,  with  a  remarkable  sensation  of  tingling  and 
numbness,  which  extends  through  the  whole  mouth  and  fauces,  and  some- 
times lasts  for  hours.  They  inflame  the  mouth  if  long  chewed.  When 
dried,  they  retain  their  acrimony,  though  it  is  later  developed  in  the 
mouth.  Their  virtues  are  impaired  by  long  keeping. 

Aconite  Hoot.   Aconite  root  is  spindle-shaped,  about  as  thick  as  a 
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finger  at  the  base,  tapering  to  a  point,  three  or  four  inches  or  more  long, 
brownish  externally,  internally  whitish  and  fleshy,  with  many  long  fleshy 
fibres  or  rootlets.  Not  unfrequently  two  roots  are  joined  laterally  at  the 
base,  one  deep-brown,  and  the  other  lighter  coloured  and  youngei'.  The 
taste  is  at  first  sweetish,  afterwards  acrid  like  that  of  the  leaves,  but 
stronger.  The  root  shrinks  in  drying,  but  retains  its  acrimony,  the  de- 
gree of  which  may  be  considered  as  the  measure  of  efficiency,  as  regards 
both  the  root  and  leaves.  The  root  is  much  stronger  medicinally  than 
the  leaves ;  their  relative  strength  being,  according  to  Messrs.  Hirtz  and 
Kopp,  as  25  to  1.  (Ann.  de  Therap.,  1862,  p.  21.) 

Active  Principle  of  Aconite.  The  virtues  of  aconite  reside  chiefly  if 
not  exclusively  in  a  peculiar  organic  alkaloid,  which  has  been  variously 
denominated  aconitin,  aconitina,  and  aconitia.  I  prefer  the  last  name. 
As  this  principle  is  isolated  for  medical  use,  it  will  be  particularly  de- 
scribed among  the  preparations.  Another  alkaloid  is  said  to  have  been 
discovered  in  it,  for  which  the  name  of  napellina  (napellia)  has  been 
proposed  (Am.  Journ.  of  Pharm.,  xxx.  399);  and  Messrs.  T.  and  H. 
Smith,  of  Edinburgh,  have  recently  made  known  the  existence  of  a 
third,  which  they  name  aconella,  and  which  bears  a  close  resemblance 
in  properties  to  narcotina,  and  has  little  effect  on  the  system.  The  for- 
mer of  these  two  alkaloids  is  not  well  known  as  to  its  effects ;  but  it 
probably  resembles  aconitia,  though  much  weaker.  (E.  Hottot,  Ann.  de 
Therap.,  1864,  p.  44.)  The  plant  contains  also,  but  in  very  small  pro- 
portion, a  volatile  principle,  to  which  some  have  been  disposed  to  ascribe, 
though  erroneously,  its  acrid  properties.  It  is  probably  the  source  of 
the  slight  odour  of  the  leaves. 

1.  Effects  upon  the  System. 

Two  elaborate  monographs  have  been  published  on  the  subject  of 
aconite,  one  by  Dr.  Alexander  Fleming,  of  Cork,  in  the  year  1845,  and 
the  other  more  recently  by  Professor  Schroff,  of  Vienna,  to  the  former 
of  which  I  am  especially  indebted  for  many  of  the  facts  stated  in  the  fol- 
lowing account  of  the  action  of  the  medicine.  Some  valuable  observa- 
tions were  also  made  by  the  late  Dr.  Pereira  on  its  physiological  action. 

In  general  terms,  aconite  may  be  said  to  be  locally  irritant,  and,  in  its 
general  operation,  directly  sedative  to  the  nervous  system  and  the  circu- 
lation, while  it  occasionally  acts  as  a  diaphoretic  or  diuretic. 

Applied  to  the  skin,  it  first  occasions  a  feeling  of  heat,  which  is  soon 
followed  by  prickling  or  tingling  sensations,  with  numbness.  In  the 
mouth  it  gives  rise  more  speedily  and  strongly  to  the  same  sensations, 
which  are  extended  also  to  the  fauces.  When  applied  to  the  eye,  it  is 
said  by  most  observers  to  cause  contraction  of  the  pupil ;  but  Professor 
Schroff  states  that  it  produces  the  opposite  effect  of  dilatation,  when  used 
in  sufficient  quantity.  Both  observations  are  probably  correct;  con- 
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traction  being  the  result  of  its  immediate  operation,  while  the  dilatation 
occurs  when  it  has  been  employed  so  largely,  or  so  long,  as  to  exert  its 
benumbing  influence  on  the  nervous  centres  which  supply  the  circular 
fibres  of  the  iris. 

Given  internally  in  medicinal  doses,  so  as  to  bring  the  system  moder- 
ately under  its  influence,  it  causes  a  feeling  of  warmth  in  the  epigastrium, 
and  a  general  glow,  which  may  be  ascribed  to  its  first  excitant  action 
upon  the  mucous  membrane  of  the  throat  and  stomach,  extended  by 
sympathy  over  the  body.  A  brief  acceleration  of  the  pulse,  which  some- 
times takes  place,  may  be  referred  to  the  same  cause.  Nausea  is  often 
also  produced,  but  seldom  vomiting,  from  the  doses  mentioned.  After  a 
short  time,  the  same  mingled  feelings  of  prickling,  tingling,  and  numb- 
ness, which  it  causes  in  the  surface  of  application,  are  experienced  at  the 
ends  of  the  fingers,  in  the  lips,  and  perhaps  elsewhere,  together  with  a 
sense  of  muscular  weakness;  while  the  pulse  is  reduced  in  frequency  and 
force,  and  the  number  of  respirations  correspondingly  diminished.  Ac- 
cording to  Storck  the  perspiration  and  urine  arc  also  increased  ;  and 
Schroff  states  that,  in  sufficient  quantity,  it  causes  an  extraordinary  aug- 
mentation of  the  latter  secretion  (Ed.  Month.  Journ.,  Oct.  1854,  p.  370)  ; 
but  these  effects  are  certainly  not  constant,  as  they  have  escaped  the 
attention  of  many  observers. 

In  larger  doses,  but  still  within  medicinal  limits,  aconite  produces  much 
nausea  and  occasionally  vomiting;  the  sensation  of  tingling  and  numb- 
ness is  extended  more  or  less  over  the  whole  body ;  headache,  giddiness, 
dimness  of  vision,  and  mental  confusion  are  sometimes  experienced,  es- 
pecially if  any  exertion  is  made;  the  pulse  is  reduced  occasionally  as 
much  as  15  or  16  strokes  in  the  minute,  and  the  respiration  accordingly ; 
and  a  general  condition  of  debility  is  induced,  which  may  continue  for 
hours  or  even  days. 

The  phenomena  above  referred  to  generally  begin  to  appear  in  twenty 
or  thirty  minutes,  are  at  their  height  in  an  hour  or  two,  and  continue 
with  little  abatement  for  three,  four,  or  five  hours ;  and,  if  the  dose  be 
repeated  before  the  influence  of  the  first  has  subsided,  so  as  to  produce 
a  cumulative  effect,  the  symptoms  will  continue  for  twelve  hours,  a  day, 
or  even  two  or  three  days,  according  to  the  greater  or  less  length  of 
time  during  which  the  medicine  has  been  administered.  Not  unfre- 
quently,  after  the  direct  sedative  operation  has  ceased,  a  degree  of  reac- 
tion takes  place,  according  to  a  well-known  law  of  the  system ;  and  the 
circulation,  respiration,  and  general  temperature  are  somewhat  increased. 

A  remarkable  quality  in  the  operation  of  aconite  is  that,  while  it  di- 
minishes both  general  and  special  sensibility,  consciousness  is  usually  in 
no  degree  impaired.  Thus,  Dr.  Pereira  observed  that  a  dog,  under  the 
influence  of  a  full  dose,  would  wag  his  tail  when  noticed  by  his  master, 
and  endeavour  to  follow  him  around  the  room,  though  quite  insensible  to 
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pinching,  the  pricking  of  a  needle,  etc.  Yet,  along  with  this  insensibility 
to  impressions  upon  the  surface,  it  is  said  that  neuralgic  pains  about  the 
joints  are  sometimes  felt,  when  large  quantities  have  been  taken. 

As  in  the  instance  of  digitalis,  it  is  said  that,  when  under  the  influence 
of  aconite,  the  pulse  is  increased  considerably  in  rapidity  upon  rising 
from  the  recumbent  to  the  sitting  or  standing  posture,  showing  its  de- 
bilitating influence ;  for  a  weakened  pulse  is  almost  always  more  in- 
creased in  frequency  by  exertion  than  a  healthy  one.  The  effect  of  change 
of  position,  or  other  muscular  effort,  is  sometimes  so  great,  when  the  sys- 
tem is  under  the  full  effect  of  aconite,  as  to  induce  a  feeling  of  faintness, 
and  even  an  approach  to  syncope ;  so  that,  in  the  use  of  the  medicine, 
when  the  patient  is  found  to  be  decidedly  affected  by  it,  care  should  be 
taken  to  guard  against  undue  movement,  lest  serious  prostration  might 
occur. 

Allusion  has  been  made  to  the  effect  of  aconite  on  the  pupil  when 
locally  used.  There  is  the  same  contradiction  of  statement  as  in  regard 
to  its  effects  when  internally  administered;  some  stating  that  it  contracts, 
others  that  it  dilates  the  pupil.  The  probability  is  that  the  contraction 
is  the  general  rule ;  but  that,  when  the  depressing  effect  is  very  great, 
the  iris  may  become  paralyzed  with  other  parts,  and  dilatation  conse- 
quently take  place. 

Poisonous  Effects,  Aconite  is  a  powerful  poison,  and  has  often  caused 
death  when  too  largely  taken.  The  root  has  occasionally  been  mistaken 
for  that  of  the  horse-radish,  or  other  culinary  plant,  and  eaten  with  fatal 
effect.  The  symptoms  are  simply  an  exaggeration  of  those  already  de- 
scribed. The  characteristic  sensation  in  the  mouth  and  fauces  is  very 
strong ;  the  patient  complains  of  intense  burning  in  his  oesophagus  and 
stomach,  with  much  thirst ;  severe  and  distressing  nausea  comes  on, 
attended  generally  with  violent  and  protracted  vomiting,  and  sometimes 
with  purging  ;  and  spasmodic  pains  are  often  experienced  in  the  stomach 
and  bowels.  These  are  the  results  of  the  direct  action  of  the  poison 
upon  the  alimentary  canal.  At  the  same  time,  symptoms  of  the  most 
severe  nervous  disturbance  make  their  appearance,  as  headache,  some- 
times violent;  giddiness  ;  dimness  of  vision,  with  contracted  or  expanded 
pupil ;  constriction  of  the  throat ;  prickling  and  tingling,  with  numb- 
ness, over  the  whole  system;  general  diminution  of  sensibility ;  tremors; 
loss  of  command  over  the  muscles;  inability  to  speak  distinctly;  some- 
times lancinating  pains  in  the  joints,  and  a  general  condition  of  nervous 
prostration.  The  circulation  and  respiration  are  also  greatly  depressed, 
the  pulse  being  at  first  reduced  to  50,  40,  or  even  36  in  the  minute,  and 
afterwards,  as  the  weakness  increases,  becoming  more  frequent  again, 
but  small,  irregular,  and  extremely  feeble.  Consciousness  is  retained 
till  near  the  close ;  but  at  last,  in  fatal  cases,  slight  delirium  comes  on, 
followed  by  stupor,  and  sometimes  spasmodic  movements  resembling 
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convulsions ;  general  paralysis  of  voluntary  motion  and  sensation  en- 
sues ;  the  patient  becomes  blind,  deaf,  and  speechless ;  the  pulse  is  no 
longer  perceptible;  the  extremities  are  cold,  and  the  body  is  often  bathed 
in  sweat;  the  face  is  pallid  and  shrunken,  and  the  eyes  glassy;  and  the 
universal  prostration  ends  in  death,  sometimes  in  little  more  than  an 
hour,  sometimes  as  late  as  eight  hours  from  the  taking  of  the  poison,  but 
generally  in  about  three  or  four  hours.  All  these  symptoms  are  not 
present  in  every  case ;  but  there  is  not  one  which  does  not  sometimes 
occur.  Convulsions  are  not  common;  and  the  movements  which  do 
occasionally  take  place  are  scarcely  entitled  to  the  name.  Not  unfre- 
quently  the  muscles  are  perfectly  quiescent  to  the  last.  As  in  poisoning 
with  other  narcotics,  the  dose  necessary  to  destroy  life  varies  exceed- 
ingly in  different  individuals,  but  is  greater,  as  a  general  rule,  when  free 
vomiting  has  been  early  produced  by  the  medicine.  Five  grains  of  the 
fresh  extract,  one  drachm  of  the  root,  and  eighty  drops  of  the  strong 
tincture  of  the  root,  are  said  severally  to  have  caused  death ;  and  it  is 
stated  that  even  fifteen  minims  or  about  thirty  drops  of  the  British  offici- 
nal tincture  have  proved  fatal.  (Geo.  Fuckle,  Med.  T.  and  Gaz.,  Dec.  1863, 
p.  597.)  Larger  quantities,  however,  have  often  been  taken  without 
the  same  result. 

On  dissection,  inflammation  of  the  stomach  and  bowels  is  said  to  have 
been  noticed,  with  general  venous  congestion,  and  the  blood  in  a  coagu- 
lated or  coagulable  state.  According  to  some  observers,  the  heart  of 
animals  poisoned  with  aconite  has  been  found  perfectly  quiescent  im- 
mediately after  apparent  death ;  others  have  found  it  contracting ;  and 
the  probability  is  that  sometimes  one  of  these  conditions  exists,  and  some- 
times the  other. 

The  treatment  consists  in  washing  out  the  stomach  thoroughly  with 
diluent  drinks  if  vomiting  has  already  taken  place,  and,  if  not,  by  means 
of  an  emetic  dose  of  ipecacuanha,  with  similar  dilution ;  and  afterwards 
administering  opiates  to  allay  irritation,  and  carbonate  of  ammonia  and 
alcoholic  stimulants  to  support  the  strength.  Generally  speaking,  the 
opiate  would  be  best  given  by  enema.  Stimulation  externally,  also,  by 
a  sinapism  to  the  epigastrium  and  heated  rubefacients  to  the  extremities, 
is  called  for.  Should  respiration  have  ceased,  it  ought  to  be  restored 
artificially,  in  the  hope  that  the  heart  may  not  have  completely  ceased 
to  act,  or  at  least  not  entirely  lost  its  susceptibility;  and,  if  apparent 
death  from  syncope  has  occurred,  efforts  should  still  be  made  to  rouse 
the  heart  into  action  by  means  of  an  electro-magnetic  machine.  If  the 
medicine  has  been  taken  a  considerable  time  previously  to  the  com- 
mencement of  treatment,  so  that  a  portion  of  it  may  have  entered  the 
bowels,  a  dose  of  castor  oil  or  other  quick  non-irritating  cathartic  should 
be  given,  in  addition  to  the  other  measures.  Iodine  has  recently  been 
recommended  as  an  antidote.  It  may  be  given  in  the  form  of  the  offici- 
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nal  compound  solution.  Animal  charcoal  may  be  used  for  the  same 
purpose,  but  should  not  be  relied  on  to  the  exclusion  of  other  measures. 
Nux  vomica  has  been  given  in  the  advanced  stage  of  aconite  poisoning, 
with  the  apparent  effect  of  saving  life.  A  coloured  boy  of  five  years,  in 
the  lowest  state  of  prostration  from  the  effects  of  this  poison,  after 
emetics  had  been  used  without  operating,  was  apparently  saved  by  tinc- 
ture of  nux  vomica,  given  in  doses  of  three  drops.  The  pulse  very 
soon  revived,  sensibility  to  the  action  of  the  emetic  medicines  seems  to 
have  been  awakened  in  the  stomach,  full  vomiting  occurred,  and  the 
patient  recovered.  (Dr.  D.  D.  Hanson,  Boston  Med.  and  Surg.  Journ., 
Sept.  26,  1864  )  It  is  sometimes  astonishing  to  see  how  rapidly,  under 
the  influence  of  opiates  and  stimulants,  the  patient  passes  from  a  state 
of  the  most  profound  prostration,  and  greatest  danger,  into  complete 
safety;  showing  that  the  action  of  the  poison  is  mainly  functional,  and 
that,  whatever  active  congestion  or  inflammation  may  be  induced  by  it, 
is  comparatively  trivial. 

2.  Mode  of  Operating. 

Though  locally  irritant  to  the  vascular  tissue,  the  primary  effect  on 
the  nervous  extremities  themselves  seems  to  be  sedative;  for  a  feeling  of 
numbness  attends  the  prickling  sensation;  and  the  effect  altogether  is 
that  often  felt  in  cases  of  commencing  or  partial  paralysis.  The  feeling 
of  warmth  is  probably  the  result  of  the  vascular  excitement.  I  have 
already  expressed  my  belief,  that  the  general  but  evanescent  phenomena 
of  excitement,  sometimes  produced,  are  the  result  of  a  sympathetic  ex- 
tension of  the  local  excitant  impression.  The  first  direct  effects  upon 
the  system  are  probably  produced  through  absorption  ;  for  they  are  the 
same  whether  the  medicine  is  taken  into  the  stomach,  or  applied  to  the 
rectum,  the  areolar  tissue,  one  of  the  serous  membranes,  the  abraded 
skin,  or  a  wounded  surface.  These  effects  are  directly  sedative  to  the 
nervous  system,  and  apparently  so  to  the  circulation  and  respiration. 
The  probability,  however,  is  that  it  affects  these  functions,  not  by  acting 
immediately  upon  the  heart  and  lungs,  but  by  first  depressing  the  nerv- 
ous centres  which  control  the  movements  of  these  organs.  The  circum- 
stance that  the  heart  is  sometimes  found  active,  and  sometimes  quiescent 
after  the  suspension  of  respiration,  shows  that  the  influence  of  the  poison 
is  occasionally  predominant  in  the  nervous  centre  of  respiration,  and 
occasionally  in  that  which  regulates  the  heart.  The  increased  frequency, 
weakness,  and  irregularity  of  the  pulse  which  follows  the  first  depres- 
sion, in  cases  of  excessive  action  from  the  medicine,  may  be  ascribed  to 
the  complete  paralysis  of  the  nervous  centre  in  the  medulla  oblongata, 
so  that  the  heart  is  now  left  to  the  operation  of  the  blood  upon  its  own 
inherent  susceptibility,  and  acts  therefore  hastily  and  irregularly,  because 
not  duly  supported  from  the  great  centre  of  influence.  So  long  as  this 
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centre  remains  unparalyzed,  the  operation  of  the  medicine,  through  it, 
fe  to  diminish  the  frequency  of  the  pulsations. 

3.    Therapeutic  Application. 

Aconite  was  known  to  the  ancients  as  a  poison  ;  but  they  do  not  seem 
to  have  been  aware  of  its  medicinal  powers.  In  reference  to  these,  it 
was  first  brought  into  notice  by  Baron  Storck,  of  Vienna,  in  1162.  The 
general  indication  which  it  is  suited,  through  its  sedative  properties,  to 
fulfil,  is  to  reduce  morbid  excitement  of  the  nervous  and  circulatory  sys- 
tems. Hence  it  may  be  inferred  to  be  useful  as  an  anodyne,  antispas- 
modic,  and  antiphlogistic  remedy.  In  the  two  former  capacities,  how- 
ever, it  should  be  employed  only  when  the  pain  and  spasm  to  be  relieved 
are  dependent  on  nervous  irritation.  To  these  conditions,  when  the  result, 
as  often  happens,  of  a  depressed  state  of  the  nervous  centres,  the  remedy 
is  wholly  inapplicable;  differing  in.  this  respect  from  the  nervous  stimu- 
lants, which  often  operate  favourably  in  both  conditions.  Aconite  is  also 
contraindicated  in  gastric  and  intestinal  inflammation,  in  consequence  of 
its  local  irritant  property,  and  in  cases  of  great  general  debility,  even 
when  alternated  with  morbid  excitement,  from  its  powerfully  depressing 
effects. 

Inflammations.  The  sedative  powers  of  aconite  naturally  suggested 
its  use  in  inflammations ;  and,  so  far  as  mere  reduction  of  the  heart's 
action  and  of  nervous  force  can  prove  curative  in  these  diseases,  benefit 
may  be  expected  from  the  medicine.  It  was  recommended  by  Dr.  Plem- 
ing  especially  in  inflammation  of  the  brain.  It  has  also  been  employed 
in  angina,  bronchitis,  pneumonia,  various  cutaneous  eruptions,  and  the 
inflammatory  conditions  of  scrofula  and  phthisis. 

But  the  disease  in  which  it  has  enjoyed  most  reputation  as  an  anti- 
phlogistic is  inflammatory  rheumatism.  As  a  nervous  element  of  ex- 
citement enters  largely  into  the  constitution  of  this  disease,  aconite  would 
seem  to  be  peculiarly  appropriate.  Recommended  originally  in  acute 
rheumatism  by  Storck,  it  has  been  much  used  in  Germany  and  other 
parts  of  Continental  Europe,  and  has  at  a  comparatively  recent  date 
enjoyed  some  credit  in  Great  Britain  and  this  country.  By  M.  Lombard, 
of  Geneva,  Switzerland,  it  has  been  strongly  recommended  as  having  a 
specific  influence  over  the  disease.  Of  21  cases  of  acute  rheumatism 
reported  by  Dr.  Fleming,  in  which  aconite  was  used,  all  were  cured;  the 
shortest  duration  of  treatment  being  2  days,  the  longest  17  days,  and 
the  average  between  5  and  6.  Upon  the  same  authority,  the  improve- 
ment is  often  very  speedy;  "some  alleviation  of  the  pain  being  occa- 
sionally experienced  in  the  course  of  an  hour  after  the  first  dose  has  been 
taken  ;  whilst  there  are  few  cases  in  which  decided  relief,  with  abatement 
of  the  redness,  tension,  and  tenderness,  is  not  obtained  in  a  few  hours. 
A  longer  period  seems  to  be  required  to  disperse  the  inflammation  in 
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the  smaller  joints  than  in  the  larger  ones."  A  peculiar  advantage  of  the 
treatment,  judging  from  the  results  in  the  cases  alluded  to,  is  the  infre- 
quency  of  the  supervention  of  cardiac  affection ;  two  only  of  the  cases 
having  offered  this  complication.  The  convalescence  too  was  extremely 
short;  and  there  was  less  stiffness  in  the  joints  than  is  ordinarily  left  in 
this  affection.  This  is  great  success,  and,  had  the  remedy  proved  equally 
efficacious  in  other  hands,  would  authorize  its  universal  adoption.  But 
this  has  not  been  the  general  experience.  Still,  I  have  no  doubt  that 
aconite,  like  most  of  the  articles  of  this  class  of  medicines,  has  consider- 
able efficacy  in  acute  rheumatism  ;  and  it  may  be  appropriately  employed 
as  an  adjuvant  of  the  lancet,  or  as  a  substitute  for  it  when  circumstances 
forbid  its  use. 

In  chronic  rheumatism  it  has  also  been  recommended,  but,  though  I 
have  frequently  employed  it  in  that  affection,  I  do  not  remember  to  have 
effected  a  cure  with  it  in  one  case ;  and  the  chief  benefit  which  has  ac- 
crued, has  been  from  the  relief  of  pain  through  its  local  application  to 
the  affected  part.  It  is  more  especially  applicable  to  those  cases  in  which 
the  disease  approaches  the  neuralgic  or  nervous  form. 

As  regards  the  employment  of  this  remedy  in  the  phlegmasiae  gen- 
erally, it  labours  like  all  the  other  nervous  sedatives  under  the  capital 
defect,  that  it  does  not  lessen  the  quantity  or  alter  the  quality  of  the 
blood,  which  are  indications  of  cure  quite  as  prominent  as  to  lessen  the 
force  with  which  it  is  distributed.  It  cannot,  therefore,  be  relied  on  as 
a  substitute  for  the  lancet,  or  the  arterial  sedatives,  particularly  the  anti- 
monials. 

Vascular  Irritation  or  Active  Congestion.  The  condition  of  this  kind 
to  which  aconite  would  appear  to  be  best  adapted,  is  active  congestion 
of  the  brain.  Its  sedative  influence  at  once  on  the  nervous  centres,  and 
the  circulation,  is  what  is  specially  wanted  here.  But,  as  it  does  not 
lessen  the  quantity  of  the  blood,  it  cannot  be  depended  on  in  plethoric 
cases,  in  which  there  is  no  substitute  for  the  lancet,  or  other  depletory 
measures.  As  an  adjuvant,  however,  of  these  measures,  it  may  be  re- 
sorted to,  and  also  as  a  substitute  when  the  patient  is  not  in  a  state  to 
admit  of  depletion.  In  those  determinations  of  blood  to  the  head  which 
occasionally  take  place  from  the  direction  thither  of  gouty  or  rheumatic 
irritation,  and  in  other  instances  associated  with  an  irritable  condition 
of  the  nervous  system,  aconite  is  a  very  appropriate  remedy.  If,  at  the 
same  time,  there  should  be  an  excessive  action  of  the  heart,  as  in  hyper- 
trophy of  that  organ,  the  indication  for  its  use  would  be  still  stronger. 
Inflammation  of  the  brain,  apoplexy,  and  convulsions  may  probably  be 
averted,  in  some  instances,  by  a  timely  and  appropriate  use  of  aconite ; 
and  headache  and  vertigo  may  often  be  relieved.  But  care  must  be 
taken  not  to  confound  these  affections,  arising  from  vascular  fulness  of 
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the  brain,  with  similar  affections  from  an  anemic  condition,  in  which  the 
medicine  is  contraindicated. 

Active  hemorrhage  also  offers  an  indication  for  the  use  of  this  remedy, 
which  may  be  employed  to  reduce  the  frequency  and  force  of  the  heart's 
action,  when  bleeding  may  be  inappropriate,  or  may  have  been  employed 
without  sufficiently  relieving  the  arterial  excitement. 

Fevers.  In  the  idiopathic  fevers,  though  perhaps  occasionally  useful, 
aconite  is  much  inferior  to  the  refrigerant  and  depletory  remedies  usually 
employed,  and  is  often  objectionable  from  its  tendency  to  irritate  the 
stomach,  already  more  or  less  irritated  in  these  affections,  and  almost 
always  more  than  ordinarily  irritable.  It  has  been  employed  with  as- 
serted success  in  intermittent  fever ;  but  this  is  a  credit  which  it  shares 
with  so  many  other  medicines,  that  it  is  of  little  value.  It  is  not  pre- 
tended that  it  can  be  compared  with  cinchona  in  efficiency.  In  erysipelas 
it  has  been  employed  by  M.  J.  Lecceur  with  remarkable  success.  He 
gives  it,  however,  in  doses  which  would  generally  be  considered  very 
large.  (Ann.  de  Therap.,  1862,  p.  19.)  It  has  been  used,  with  great  ap- 
parent advantage,  in  variola,  by  Dr.  J.  W,  Cleft,  U.S.A.  (Host.  Med. 
and  S.  Journ.,  April  11,  1864,  Ixx.  217.) 

Organic  Diseases  of  the  Heart.  The  remarks  made  upon  the  use  of 
digitalis  in  these  affections  are  so  exactly  applicable  to  aconite,  that  it 
would  be  useless  to  repeat  them  here.  (See  page  118.)  It  is  sufficient  to 
say  that  this  remedy  may  sometimes  be  advantageously  resorted  to 
when  digitalis  disagrees  with  the  patient,  or  in  order,  by  varying  the 
remedies  employed,  to  prevent  a  too  rapid  impairment  of  the  suscepti- 
bilities, and  thus  to  prolong  the  period  during  which  remedial  or  alle- 
viating measures  may  be  used  With  effect. 

Nervous  Irritation.  It  is  in  the  different  forms  of  this  pathological 
condition  that  aconite  is  most  useful,  and  of  these  forms,  neuralgia  is 
the  one  in  which  it  has  proved  pre-eminently  so.  It  is,  indeed,  one  of 
»the  standard  remedies  in  nervous  pain.  There  is  no  variety  of  this  affec- 
lion  in  which  it  may  not  be  employed,  with  the  reasonable  hope  of  per- 
manent or  temporary  benefit.  But  neuralgic  rheumatism  and  gout  are 
the  special  affections  in  which  it  has  proved  most  serviceable,  and  in 
which  it  is  probably  most  used.  In  all  the  varieties  of  neuralgia,  the 
medicine  may  be  employed  both  internally  and  externally ;  or  it  may  be 
applied  to  the  seat  of  the  disease,  while  some  other  remedy  or  remedies 
may  be  addressed  to  the  system.  In  the  local  use  of  it,  the  application 
is  generally  made  by  friction,  which  should  be  continued  until  decided 
sensations  of  tingling  and  numbness  are  induced,  or  until  the  neuralgic 
pain  itself  ceases. 

It  has  been  used  advantageously  in  tetanus ;  and  is  especially  appli- 
cable .to  the  poisonous  effects  of  strychnia,  to  which  it  seems  to  be 
antagonistic,  so  far  as  concerns  the  action  of  the  two  substances  on  the 
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muscles.  In  the  poisoning  by  strychnia  or  the  substances  containing 
that  alkaloid,  it  should  be  given  during  the  spasms,  which  it  has  a  tend- 
ency to  relax ;  and  should  be  repeated  whenever  the  spasms  return ; 
the  patient  being  in  the  mean  time  supported  by  stimulants  until  the 
poison  is  eliminated. 

The  remedy  has  been  found  useful  by  some  practitioners  in  the  pains 
of  secondary  syphilis,  in  which  it  may  be  used  in  connection  with  the 
alteratives  destined  to  eradicate  the  disease.  It  has  also  been  employed 
for  the  relief  of  pain  in  carcinoma. 

Palpitation,  of  gouty  or  rheumatic  origin,  may  also  be  advantage- 
ously treated  with  aconite,  which,  in  this  affection,  as  in  neuralgia,  may 
be  employed  both  generally  and  locally. 

In  pertussis  and  epilepsy,  the  remedy  has  also  been  used,  and  may 
sometimes  prove  serviceable ;  but  it  cannot  be  relied  on  for  the  cure. 

It  is  asserted  to  have  been  given  beneficially  in  paralysis  and  in 
amaurosis.  At  the  first  glance,  it  might  seem  to  be  contraindicated  in 
these  affections;  as  both  not  unfrequently  result  from  its  poisonous  ac- 
tion. But  a  little  consideration  will  show  that,  without  giving  any 
countenance  to  the  homoeopathic  dogma,  "similia  similibus  curantur," 
we  may  sometimes  employ  aconite  in  paralytic  diseases,  in  full  accord- 
ance with  sound  therapeutic  principles.  Palsy  generally  results  from  a 
loss  of  function  in  the  nervous  centres.  This  loss  of  function  may  de- 
pend on  a  direct  depression  of  the  centre,  as  under  the  poisonous  influ- 
ence of  aconite,  or  from  an  over-excitement,  vascular  irritation,  or  active 
congestion  of  the  centre,  as  in  inflammation  or  active  congestion  of  the 
brain  or  spinal  marrow.  Now,  while  it  is  obvious  that  aconite  would 
probably  only  aggravate  palsy  originating  in  the  first  of  these  causes;  it 
is  no  less  clear  that,  in  the  cases  dependent  on  over-excitement,  it  is  one 
of  the  very  remedies  which  would  be  suggested  by  the  views  of  its 
powers  here  taken.  It  would  prove  serviceable  by  acting  as  a  sedative 
to  the  morbidly  excited  nervous  centre.  I  have  had  no  experience  with 
aconite  in  palsy;  but  in  certain  cases  of  the  disease,  originating  in  or 
sustained  by  active  congestion  of  the  brain  or  spinal  marrow,  without 
positive  structural  lesion,  I  should  have  no  hesitation  in  employing  it, 
should  circumstances  prevent  the  use  of  other  habitual  remedies,  as  bleed- 
ing, purging,  the  antimonials,  etc. 

M.  Blanchet  has  given  the  remedy,  in  the  form  of  aconitia,  in  cases  of 
functional  deafness  and  abnormal  sounds,  with  the  effect  of  sometimes 
curing  the  affection,  and  frequently  relieving  it ;  but  in  other  instances 
he  has  failed  entirely.  (Ann.  de  Therap.,  1858,  p.  48.) 

It  is  recommended  by  Cazenave  in  certain  irritable  cutaneous  erup- 
tions, in  which  it  may  act  beneficially  not  only  by  diminishing  the  capil- 
lary circulation  in  the  surface,  but  also  by  moderating  an  abnormal 
sensitiveness  of  the  cutaneous  nerves. 
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It  is  said  to  have  proved  extraordinarily  successful,  in  some  instances, 
in  checking  excessive  sweating. 

Mr.  Long,  of  Liverpool,  has  employed  the  tincture  of  aconite,  with 
remarkable  effect,  in  obviating  the  local  and  constitutional  irritation  with 
severe  rigors,  which  in  some  persons  follows  the  introduction  of  the 
bougie.  (Liverpool  Medico-chirurg.  Journ.,  Jan.  1858.) 

Finally,  aconite  has  been  found  useful  by  M.  Fouquier  in  passive 
dropsies,  in  which  it  proves  serviceable  by  its  diuretic  property ;  has 
been  recommended  in  amenorrhcea,  connected  with  chronic  congestion, 
or  an  habitual  spasmodic  condition  of  the  uterus ;  and  has  been  em- 
ployed, with  supposed  benefit,  in  metaslatic  abscess  or  purulent  infec- 
tion; though  upon  what  principle  it  would  be  likely  to  operate  benefici- 
ally in  that  affection,  I  should  be  at  a  loss  to  determine. 

4.  Administration. 

The  effects  of  aconite  may  be  obtained  from  the  powder,  extract,  tinc- 
ture, or  isolated  active  principle;  and  all  these  forms  are  officinal. 

The  powdered  leaves  may  be  given  in  the  dose  of  one  or  two  grains; 
but  the  medicine  is  seldom  used  in  this  form. 

Two  Extracts  are  officinal ;  one,  the  inspissated  juice  of  the  fresh 
leaves  (EXTRACTUM  ACONITI,  Br.),  which,  however,  is  very  uncertain, 
sometimes  very  feeble  if  not  inert,  and  has  been  abandoned  in  the  late 
revision  of  the  U.  S.  Pharmacopoeia ;  the  other,  the  Alcoholic  Extract 
(ExTiiACTUM  ACONITI  ALCOIIOLIOUM,  U.  S.),  which  is  made  by  evaporat- 
ing a  tincture  of  the  dried  leaves,  and,  if  prepared  from  recently  dried 
leaves,  may  be  efficient.  The  dose  of  the  former  is  one  or  two  grains ;  of 
the  latter  half  a  grain  or  a  grain.  An  alcoholic  extract  might  also  be 
prepared  from  the  root,  of  which  the  dose  should  not  exceed  one-quarter 
of  a  grain  to  begin  with. 

The  tinctures  are  much  more  employed  than  the  powder  or  extract. 
The  U.  S.  Pharmacopoeia  recognizes  two  tinctures,  having  retained  the 
old  tincture  of  the  leaves,  and  adopted  a  new  and  strong  one  of  the  root. 
It  is  of  the  utmost  importance  that  these  tinctures  should  not  be  con- 
founded in  prescription ;  as  the  most  serious  consequences  might  ensue 
from  a  mistake. 

Tincture  of  Aconite  Leaf  (TINCTURA  ACONITI  FOLII,  U.  S.)  is  a  weak 
preparation,  having  all  the  uncertainty  of  the  dried  leaves,  and  should 
be  discarded  from  the  Pharmacopoeia.  The  dose  is  from  twenty  to  thirty 
drops. 

Tincture  of  Aconite  Root  (TINCTURA  ACONITI  RADICIS,  U.  S.;  TINC- 
TURA ACONITI,  Br.)  is  a  very  strong  tincture  of  the  root,  made,  accord- 
ing to  the  directions  of  our  Pharmacopoeia,  in  the  proportion  of  a  pound 
to  two  pints  of  alcohol.  It  has  about  three  times  the  strength  of  the 
present  British  tincture,  and  is  nearly  or  quite  saturated.  It  has  the 
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great  advantage,  over  the  preceding  preparation,  of  comparative  uni- 
formity and  certainty  of  operation ;  but  it  is  very  necessary  to  bear 
in  mind  its  poisonous  operation  in  over-doses,  and  to  be  extremely 
careful,  in  prescribing  it,  not  to  mistake  it  for  the  tincture  of  the 
leaves.  It  is,  on  the  whole,  the  most  efficient  and  convenient  prepara- 
tion of  aconite,  whether  for  internal  or  external  use;  and  there  need  be 
no  danger  with  due  caution.  It  has,  indeed,  almost  superseded  the  other 
forms.  The  commencing  dose  should  not  exceed  five  drops  in  any  ordi- 
nary case ;  and  it  would  be  most  prudent  to  begin  with  three.  This  may 
be  repeated  three  times  a  day,  and  increased  gradually  with  each  dose, 
after  the  first  day,  until  some  sign  of  its  action  is  obtained,  such  as  tingling 
and  numbness  in  the  fingers  or  lips,  diminished  frequency  of  the  pulse, 
or  headache  with  giddiness.  After  the  dose  in  which  it  is  capable  of 
acting  is  ascertained,  it  must  be  increased,  if  at  all,  with  great  caution, 
and,  should  unpleasant  symptoms  occur,  must  be  at  once  suspended. 

When  externally  used,  it  may  be  most  conveniently  applied  by  friction 
with  a  small  piece  of  sponge,  tied  to  the  end  of  a  stick,  and  saturated 
with  the  tincture.  The  rule  is  to  persevere  with  the  friction  until  the 
peculiar  sensation  of  prickling  or  numbness  in  the  part  is  produced,  or 
till  the  object  for  which  it  is  employed  is  accomplished.  Care  should  be 
taken  not  to  apply  it  to  abraded,  ulcerated,  or  wounded  surfaces,  or  to 
that  of  a  mucous  membrane. 

The  Liniment  of  Aconite  (LINIMENTUM  ACONITI,  Br.),  which  is  pe- 
culiar to  the  British  Pharmacopoeia,  is  a  very  strong  tincture,  made  in 
the  proportion  of  twenty  avoirdupois  ounces  of  the  root  to  an  Imperial 
pint  of  rectified  spirit,  and  an  ounce  of  camphor.  It  is  intended  exclu- 
sively for  external  use;  and  the  same  care  must  be  used  in  its  applica- 
tion as  in  that  of  the  U.  S.  tincture.  Sometimes  it  may  be  desirable  to 
weaken  it  by  the  addition  of  two  parts  or  more  of  soap  liniment. 

Whatever  preparation  of  aconite  is  used,  the  dose  may  be  repeated,  as 
in  the  case  of  the  tincture  of  the  root,  three  times  a  day,  and  gradually 
increased  until  it  acts. 

ACONITIA.  U.  S.,  Br.  —  Aconitin.—Aconitina. 

This  may  be  prepared  in  the  following  manner.  To  an  alcoholic  ex- 
tract of  the  root  add  water  acidulated  with  sulphuric  acid,  by  which  the 
native  salt  of  aconitia  is  decomposed,  and  a  readily  soluble  sulphate  is 
produced.  Filter  the  liquid,  and  add  solution  of  ammonia,  which  sepa- 
rates and  precipitates  the  alkaloid  with  impurities.  From  the  precipi- 
tate extract  the  aconitia  by  means  of  ether,  and  allow  the  ethereal  solu- 
tion to  evaporate.  For  details  of  the  procedure,  the  reader  is  referred 
to  the  U.  S.  D.ispensatory. 

When  quite  pure,  aconitia  is  in  the  form  of  a  white  powder ;  but,  as 
in  the  shops,  it  is  often  slightly  coloured.  According  to  M.  Hottot,  it 
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is  in  this  state  a  hydrate,  which  melts  when  gently  heated,  loses  26 
per  cent,  of  its  weight  of  water,  and,  on  cooling,  assumes  a  transparent 
resinous  appearance,  and  has  an  amber  colour.  Obtained  by  the  slow 
evaporation  of  its  alcoholic  or  ethereal  solution,  it  is  transparent  like 
glass.  The  alkaloid  is  uncrystallizable.  It  is  inodorous,  of  a  bitter 
taste,  and  has  the  same  singular  acrimony  as  the  herb  or  root.  It  is  un- 
alterable in  the  air,  not  volatilizable,  decomposed  at  a  high  tempera- 
ture, sparingly  soluble  in  water,  readily  soluble  in  alcohol  and  ether, 
and  capable  of  neutralizing  the  acids,  with  which  it  forms  uncrystal- 
lizable salts.  It  consists  of  nitrogen,  carbon,  hydrogen,  and  oxygen. 

Aconitia  acts  on  the  system  in  the  same  manner  as  the  tincture,  but 
with  greater  energy.  M.  E.  Hottot  gives  the  following  account  of  its 
effects,  as  evinced  in  himself  and  two  other  persons  upon  whom  he  ex- 
perimented. The  quantity  taken  was  three  milligrammes,  or  about  the 
twenty-second  part  of  a  grain.  Almost  immediately  after  it  is  taken, 
an  acrid  sensation  attended  with  heat  spreads  over  the  whole  mucous 
membrane  of  the  mouth,  extending  quickly  to  the  throat,  and  ultimately 
to  the  stomach.  This  sensation  becomes  more  and  more  lively,  the  heat 
increases  to  burning,  and  a  feeling  of  numbness  follows  in  the  lips,  tongue, 
and  pharynx,  while  there  is  often  at  the  same  time  a  copious  flow  of 
saliva.  Some  general  uneasiness  is  now  experienced,  with  weakness, 
heaviness  of  head,  then  nausea,  frequent  yawnings,  a  sense  of  oppres- 
sion, and  marked  muscular  debility.  The  pulse  is  slightly  elevated,  the 
skin  is  moist,  and  formication  is  felt  in  different  parts  of  the  body,  espe- 
cially the  face  and  limbs.  After  a  time  increased  depression  comes  on, 
with  headache  and  often  lancinating  pains  in  the  face,  especially  along 
the  course  of  the  nerves.  The  muscular  weakness  increases,  formi- 
cation becomes  more  manifest,  the  limbs  feel  as  if  bruised,  the  face 
is  tense  and  swollen,  the  pulse  falls,  respiration  is  difficult,  there  is 
a  painful  burning  in  the  throat,  copious  sweats  occur,  a  general  weak- 
ness is  felt  with  a  difficulty  in  holding  objects,  the  least  effort  is  ex- 
hausting, the  respiration  is  slow  and  deep,  the  pulse  notably  lowered, 
the  mind  remains  clear,  a  tendency  to  sleep  is  rare,  and  the  pupils  are 
dilated,  but  less  than  by  atropia.  These  symptoms  continue  from  ten 
to  sixteen  hours,  and  then  gradually  subside.  (Ann.  de  Therap.,  1864, 
p.  44.)  One-fiftieth  of  a  grain  killed  a  sparrow  ;  and  the  same  quantity 
is  said  to  have  proved  dangerous  and  nearly  fatal,  in  the  case  of  an  old 
woman.  In  an  instance  recorded  by  Dr.  Golding  Bird,  two  and  a  half 
grains  produced  poisonous  symptoms ;  but  the  patient  vomited  and  was 
saved.  When  rubbed  on  the  skin  in  the  form  of  an  ointment,  or  in  alco- 
holic solution,  it  occasions  violent  heat,  tingling,  and  numbness,  which 
may  continue  from  two  or  three  to  eighteen  hours.  "A  minute  portion 
of  an  ointment,  composed  of  a  grain  of  the  alkaloid  to  two  drachms  of 
lard,  applied  to  the  eye,  causes  almost  insupportable  heat  and  tingling, 
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and  contraction  of  the  pupil."  (Pereira,  Mat.  Med.,  3d  ed.,  p.  2116.) 
There  would  seem  to  be  no  real  occasion  for  aconitia  as  a  distinct  pre- 
paration ;  for  the  tincture  of  the  root  is  capable  of  producing  all  the  de- 
sired effects  both  internal  and  external.  It  has,  however,  been  consider- 
ably employed,  especially  in  neuralgic,  gouty,  and  rheumatic  affections. 
It  has  been  recommended  also  in  pneumonia,  hooping-cough,  puerperal 
fever  and  purulent  infection,  amenorrhoea  with  congestion  of  the  uterus, 
various  irritating  cutaneous  diseases,  as  prurigo,  lichen,  and  urticaria, 
and  in  different  nervous  affections,  as  epilepsy,  chorea,  and  tetanus,  and 
in  the  last-mentioned  disease  has  been  given  with  some  success.  From 
one-hundredth  to  tine-fiftieth  of  a  grain  may  be  given  for  a  dose.  It  is, 
however,  more  used  externally  than  internally,  and  is  especially  appli- 
cable, in  this  way,  to  neuralgic,  rheumatic,  and  gouty  disease.  It  may  be 
employed  in  alcoholic  solution  or  ointment;  in  the  former  case,  one  grain 
being  dissolved  in  a  fluidrachm  of  alcohol;  in  the  latter,  two  grains  being 
rubbed,  first  with  six  drops  of  alcohol,  and  then  with  a  drachm  of  lard. 
The  proportion  of  the  alkaloid,  if  found  necessary  upon  trial,  may  be 
doubled  or  quadrupled.  The  preparations  are  to  be  applied  by  friction. 
The  same  rule  is  necessary  in  relation  to  the  continuance  of  the  friction, 
'and  the  same  caution  in  reference  to  the  surface  of  application,  as  in  the 
employment  of  the  tincture  of  the  root.  Aconitia  has  been  used  in  sub- 
cutaneous injection,  for  which  the  commencing  dose  may  vary  from  the 
Tie  to  the  ?'o  of  a  grain,  and  should  not  exceed  the  latter  quantity. 

The  British  Pharmacopoeia  directs  an  Ointment  of  Aconitia  (UNGUEN- 
TUM  ACONITIJE,  Br.),  made  by  first  dissolving  eight  grains  of  the  alka- 
loid in  half  a  fluidrachm  of  rectified  spirit,  and  then  mixing  the  solution 
thoroughly  with  an  avoirdupois  ounce  of  lard. 


V.  AMERICAN  HELLEBORE.  ' 
VERATRUM  VIRIDE.  U.S. 

Under  this  name,  the  U.  S.  Pharmacopoeia  recognizes  the  root  or  rhi- 
zome of  Veratrum  viride,  variously  called  American  hellebore,  swamp 
hellebore,  Indian  poke,  etc.,  an  indigenous  perennial,  growing  abund- 
antly in  wet,  low,  or  swampy  places,  in  most  parts  of  our  country  from 
Maine  to  Georgia.  The  root  should  be  collected  in  the  autumn,  after 
the  fall  of  the  leaf,  and,  as  it  is  injured  by  time,  should  not  be  kept  longer 
than  a  year. 

Properties.  The  body  of  the  root  or  rhizome  is  fleshy,  somewhat 
more  than  an  inch  long  by  an  inch  in  thickness,  coated  with  membranous 
coverings  above,  and  thickly  invested  beneath  with  numerous  whitish 
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or  yellowish  fibres  or  rootlets.  In  the  recent  state,  it  has  a  disagreeable 
odour,  which  is  lost  by  drying.  Its  taste  is  bitter,  with  an  unpleasant 
acrimony,  spreading  through  the  mouth  and  fauces,  and  very  durable- 
It  imparts  its  sensible  properties  to  water  and  alcohol ;  but  its  virtues 
are  impaired  by  heat,  and  appear  to  be  destroyed  by  long  boiling ;  as 
Dr.  Osgood  found  an  extract  prepared  from  the  decoction  nearly  inert. 
It  might  be  inferred  from  the  botanical  relations  of  the  plant,  and  from 
the  similarity  of  its  effects  to  those  of  Veratrum  album,  that  it  owes 
its  activity,  at  least  in  part,  to  veratria;  and  Mr.  J.  G.  Richardson,  of 
Philadelphia,  believed  that  he  had  found  this  alkaloid  among  its  con- 
stituents. (Am.  Jo  urn.  of  Pharm  ,  xxix  204.)  But,  from  more  recent 
investigations,  there  is  good  reason  to  believe  that  there  are  three  active 
constituents  in  veratrum  viride ;  two  of  which  are  alkaloids,  and  the 
third  a  resinoid  neutral  substance.  Of  the  two  alkaloids  one  is  soluble, 
the  other  insoluble  in  ether.  The  former  of  these  is  the  one  which,  from 
the  close  resemblance  of  its  properties  to  those  of  veratria,  has  been  sup- 
posed to  be  identical  with  that  alkaloid  ;  though,  from  the  latest  experi- 
ments on  the  subject,  by  Mr.  Charles  Bullock,  of  Philadelphia,  it  would 
appear  to  be  different  in  some  respects;  so  that  though  closely  analo- 
gous, it  cannot  be  considered  as  absolutely  identical.  The  alkaloid  in- 
soluble in  ether  may  be  separated,  in  notable  proportion,  from  the  resin- 
ous matter  thrown  down  when  the  tincture  of  the  root,  or  an  alcoholic 
solution  of  its  spirituous  •  extract,  is  dropped  into  water  acidulated  with 
sulphuric  acid.  According  to  Mr.  Bullock,  this  peculiar  alkaloid  has, 
when  swallowed,  a  very  decided  effect  in  diminishing  the  frequency  of  the 
pulse,  without  causing  nausea  or  any  other  untoward  effect  in  the  dose 
administered;  so  that  it  is  positively  sedative,  independently  of  any 
nauseating  influence.  (Am.  Journ.  of  Ph arm .,  March,  1866,  p.  98.)  The 
resinoid  matter,  prepared  in  the  mode  above  described,  was  ascertained 
by  Dr.  Sam.  R.  Percy,  of  New  York,  by  repeated  experiments  on  dogs, 
to  have  a  powerful  sedative  influence  on  the  circulation,  and,  in  like 
manner  with  the  alkaloid  referred  to,  as  having  been  separated  from  it 
by  Mr.  Bullock,  without  necessarily  nauseating  or  vomiting ;  neverthe- 
less, in  large  doses,  it  is  capable  of  producing  both  these  effects.  (Prize 
Essay  by  Dr.  S.  R.  Percy,  published  in  the  Transactions  of  the  Amer. 
Med.  Assoc.,  A.  D.  1864)  But  a  singular  result  of  Mr.  Bullock's  re- 
searches is  that  this  resinoid  body,  when  entirely  freed  from  the  alkaloid 
contained  in  it,  has  still  precisely  the  same  physiological  effect ;  and  it 
appears  to  me  highly  probable,  that  it  will  ultimately  be  found  to  be  a 
neutral  compound  of  this  same  alkaloid,  held  so  strongly  in  combination 
by  the  neutralizing  acid  that  no  method  hitherto  tried  has  proved  suc- 
cessful in  separating  them. 

Effects  on  the  System.  American  hellebore  bears  so  close  a  resem- 
blance in  its  effects  to  the  medicines  belonging  to  this  class  already 
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described,  that  it  could  not  with  propriety  be  separated  from  them  in 
any  system  of-  arrangement.  Like  them  it  is  locally  irritant,  in  its  gen- 
eral action  sedative  to  the  nervous  system  and  circulation,  and  more  or 
less  stimulant  to  the  secretions.  For  a  knowledge  of  its  physiological 
effects,  we  are  mainly  indebted  to  Dr.  Charles  Osgood,  of  Providence, 
Rhode  Island,  who  appears  to  have  had  his  attention  directed  to  the 
subject  by  Professor  Tully,  of  Yale  College,  by  whom  the  medicine  had 
long  been  habitually  employed,  and  recommended  in  his  lectures.  The 
results  of  his  investigations  were  made  known  in  a  communication  pub- 
lished in  the  American  Journal  of  the  Medical  Sciences  for  August, 
1835  (xvi.  296).  His  statements  have  since  been  amply  confirmed  by 
others,  and  especially  by  Dr.  W.  C.  Norwood,  of  Cokesbury,  S.  C.,  who 
deserves  the  credit  of  having  aroused  the  attention  of  the  profession  to 
the  subject,  and  of  having  thus  given  much  greater  extension  to  the  use 
of  the  medicine  than  it  had  ever  before  received. 

Locally  applied,  American  hellebore  is  capable  of  producing  irritation, 
rubefaction,  and  even  vesication  of  the  surface.  Snuffed  into  the  nos- 
trils in  the  form  of  powder,  even  much  diluted,  it  acts  as  an  errhine  and 
sternutatory.  Its  acrid  impression  on  the  mouth  and  fauces,  when 
chewed,  has  been  already  mentioned.  When  swallowed,  it  is  apt  to 
cause  uneasiness  in  the  epigastrium,  which,  when  the  dose  is  sufficiently 
large,  is  followed  by  nausea  and  vomiting,  the  latter  effect  being  often 
protracted,  and  attended  with  much  retching,  and  sometimes  with  hic- 
cough. Dr.  Osgood  noticed,  in  his  own  case,  that  the  vomiting  was 
effected  by  a  spasmodic  contraction  of  the  stomach  itself,  without  parti- 
cipation of  the  diaphragm  and  abdominal  muscles;  and,  in  another  indi- 
vidual, was  preceded  by  a  sensation  as  of  a  ball  rising  in  the  oesoph- 
agus, the  result  no  doubt  of  a  spasmodic  contraction  of  that  tube.  The 
antecedent  and  attendant  nausea  does  not  seem  to  be  severe,  though  the 
prostrating  effects  on  the  system,  as  will  be  more  particularly  noticed 
directly,  are  often  very  striking.  The  emesis  is  usually  later  in  occur- 
ring from  this  than  from  other  emetic  medicines ;  three-quarters  of  an 
hour  or  more  not  unfrequently  elapsing,  after  its  exhibition,  before  this 
effect  is  experienced.  A  fact  which,  considering  the  drastic  properties 
ascribed  to  veratrum  album,  was  not  anticipated,  but  which  appears  to 
have  been  confirmed  by  almost  all  who  have  reported  their  experience 
upon  the  action  of  the  medicine,  is  that  it  seldom  if  ever  purges.  The 
remarks  hitherto  made  have  reference  to  its  local  operation.  Its  effects 
on  the  system  are  even  more  striking. 

From  doses  insufficient  to  vomit,  along  with  the  epigastric  uneasiness, 
or  independent  of  it,  there  are  sometimes  feelings  of  chilliness,  and  con- 
siderable diminution  in  the  frequency  and  the  force  of  the  pulse,  with  a 
sense  of  weakness  in  certain  muscles,  or  want  of  due  command  of  them, 
which  are  probably  the  results  of  a  direct  sedative  influence  upon  the 
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nervous  centres.*  As  a  proof  that  it  is  not  from  the  depressing  influ- 
ence of  nausea  that  the  reduction  of  the  pulse  takes  place,  Dr.  Norwood 
states  that  he  has  reduced  it  as  low  as  thirty-five  in  the  minute,  without 
the  least  nausea  and  vomiting.  (Chariest.  Med.  Journ.  and  Rev.,  Nov. 
1852,  p.  768.)  He  also  speaks  of  a  feeling  of  numbness  and  tingling, 
which  he  had  experienced  about  the  joints  previously  to  vomiting,  as 
well  as  during  and  after  that  process.  (Ibid.,  p.  770.)  We  are  told  by 
Dr.  Osgood  that  the  farmers  in  New  England,  in  order  to  protect 
their  crops  from  birds,  were  in  the  habit  of  scattering  in  their  fields 
grains  of  corn,  which  had  been  soaked  in  an  infusion  of  the  root  of  the 
American  hellebore.  Soon  after  eating  this  grain,  the  birds  became  in- 
capable of  running  or  flying,  so  that  they  were  readily  caught ;  but,  if 
left  undisturbed  for  a  time,  they  recovered  from  the  paralyzing  effect, 
and  flew  away.  It  is  seen,  then,  that  a  reduction  of  the  circulation,  and 
a  partial  paralysis  of  sensation  and  motion,  are  produced  by  the  medi- 
cine independently  of  nausea ;  and  it  is  a  very  probable  inference,  that 
the  higher  degrees  of  these  sedative  effects,  though  associated  with 
nausea  and  vomiting,  and  possibly  increased  by  them,  are  still  mainly 
dependent  on  the  same  depressing  power  over  the  organic,  and,  to  a 
certain  extent,  the  animal  nervous  centres. 

When  the  medicine  is  carried  so  far  as  to  produce  nausea  and  vomit- 
ing, its  depressing  effects  on  the  circulation  and  nervous  system  are 
often  very  striking.  The  pulse  falls  from  75  or  80  down  to  35  or  40, 
and  at  the  same  time  becomes  small  and  feeble,  and  occasionally  almost 
imperceptible.  The  surface  is  pale  and  covered  with  a  cool  sweat;  the 
patient  at  the  same  time  experiencing  a  sense  of  chilliness,  and  some- 
times of  tingling  or  numbness.  Headache,  vertigo,  dimness  of  vision  with 
dilated  pupils,  faintness,  a  feeling  as  of  stiffness  of  certain  muscles,  and 
a  want  of  command  over  them,  are  other  symptoms  evincive  of  the  sed- 
ative operation  of  the  medicine.  These  signs  of  prostration  are  some- 
times so  great  as  to  become  alarming;  and  a  considerable  number  of 
cases  of  poisoning  by  the  medicine  have  been  published,  in  which  life 
seems  to  have  been  saved  only  by  the  emetic  effect  of  the  medicine  itself 
in  large  doses,  and  by  the  energetic  use  of  opiates  and  stimulants.  Until 
recently,  however,  no  fatal  case  of  the  poisoning  had  been  observed  in 
man,  though  experiments  on  the  lower  animals  proved  that  the  poison 

*  Dr.  James  Watson,  of  Edinburgh,  from  some  experiments  made  by  him  with 
•what  he  supposed  to  be  the  veratrum  viride,  asserts  very  positively  that  it  is  not  a 
proper  arterial  sedative,  and,  when  it  reduces  the  frequency  of  the  pulse,  does  so 
in  consequence  of  its  great  prostrating  influence  on  the  system,  and  irritant  action 
on  the  alimentary  canal.  But  his  results  were  in  such  direct  opposition  to  the  ex- 
perience of  hundreds  of  American  practitioners,  that  there  can.be  little  doubt  that 
the  substance  with  which  he  experimented  was  something  different  from  the  vera- 
trum viride.  'vSee  Edin.  Med.  Journ.,  Jan.  1864,  p.  621.)— Note  to  the  third  edition. 
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had  the  power  of  destroying  life.  But  in  the  Boston  Medical  and  Sur- 
gical Journal  (April  27,  1865,  p.  249),  the  case  of  a  child  of  eighteen 
months  is  reported  by  Dr.  J.  C.  Harris,  of  West  Cambridge,  Mass.,  in 
which  death  resulted  from  about  thii'ty-five  drops  of  the  tincture,  given 
by  mistake,  in  divided  doses,  in  the  course  of  two  or  three  hours.  Severe 
and  repeated  retching  came  on,  but  vomiting  only  once,  and  then  but  in 
very  small  quantity ;  so  that  there  was  reason  to  think  that  little  if  any 
of  the  poison  had  been  ejected  in  this  way.  Seven  and  a  half  hours 
after  the  first  dose,  the  symptoms  were  apparent  unconsciousness,  pale- 
ness, laboured  breathing,  almost  stertorous,  diminution  of  the  pulse, 
coldness  of  the  extremities,  and  profuse  sweats.  The  treatment  was  of 
a  supporting  character,  but  without  any  attempt  to  vomit,  as  it  was  sup- 
posed to  be  too  late.  The  stimulants  used  were  carbonate  of  ammonia, 
camphor,  and  brandy,  with  sinapisms  externally.  Death  occurred  thir- 
teen hours  after  the  first  dose. 

All  agi'ee  in  the  statement,  that  the  general  depressing  effects  on  the 
nervous  system  and  circulation  are  attended  with  stimulation  of  the 
secretory  functions.  The  salivary,  pulmonary,  biliary,  and  urinary  secre- 
tions are  increased,  it  is  asserted,  by  doses  insufficient  to  occasion  nausea 
and  vomiting;  and,  during  the  existence  of  this  condition,  the  same  effect 
is  produced  upon  the  function  of  the  skin. 

An  excessive  action  of  the  medicine  is  easily  controlled  by  opiates  and 
alcoholic  stimulants.  In  cases  of  extreme  nausea  and  vomiting,  the 
opiate  should  be  administered  by  enema. 

Though,  when  taken  internally,  the  American  hellebore  differs  essenti- 
ally from  its  European  congener,  the  veratrum  album,  in  rarely  if  ever 
operating  on  the  bowels;  yet,  according  to  Dr.  Percy,  when  given  to 
the  lower  animals,  dogs,  for  example,  by  subcutaneous  injection,  it  purges 
actively ;  and  the  inference  is  that  the  same  difference  of  effect  from  the 
mode  of  administration  exists  also  in  the  human  subject.  (Prize  Essay, 
etc.,  p.  70.) 

Therapeutic  Application.  The  indications  which  American  hellebore 
seems  to  be  capable  of  fulfilling,  are  to  reduce  the  circulation  when  mor- 
bidly excited,  and  to  calm  nervous  irritation.  It  has  been  used  chiefly 
in  inflammations,  fevers,  and  nervous  diseases. 

1.  In  inflammation  the  medicine  acts  only  as  a  sedative,  and  not 
probably  by  changing  the  character  of  the  blood.  It  should  not,  there- 
fore, be  used  to  the  exclusion  of  the  lancet,  and  other  measures  calcu- 
lated to  meet  the  latter  indication.  But,  when  the  state  of  the  system 
does  not  admit  of  depletion,  it  may  sometimes,  I  have  no  doubt,  be  em- 
ployed with  advantage.  This  remark  applies  to  the  phlegmasiae  gen- 
erally, excluding  gastric  inflammation.  But  it  is  in  the  treatment  of 
pneumonia  and  rheumatism  that  the  medicine  has  acquired  most  credit. 

As  a  remedy  in  pneumonia,  it  was  recommended  by  Dr.  Osgood ;  but 
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did  not  come  into  extensive  use  until  after  Dr.  Norwood's  publication. 
Since  then,  it  has  been  much  employed,  especially  in  the  South,  where 
pneumonia  often  assumes  a  form  which  does  not  well  bear  depletion  ; 
and  the  testimony  in  its  favour  is  so  strong,  and  from  so  many  sources, 
that  it  is  impossible  to  refuse  it  credence.  The  plan  originally  recom- 
mended by  Dr.  Norwood  was  to  commence  with  eight  drops  of  the 
saturated  tincture,  to  be  repeated  every  three  hours,  with  the  addition 
of  a  drop  to  each  successive  dose,  until  the  pulse  should  be  reduced  suf- 
ficiently, or  nausea  and  vomiting  supervene;  and  afterwards  the  dose 
was  to  be  so  managed,  in  respect  to  amount  and  interval,  as  to  sustain 
the  depressed  state  of  the  circulation  with  as  little  disturbance  of  stom- 
ach as  possible.  When  the  medicine  is  more  than  usually  disposed  to 
nauseate,  the  effect  may  be  counteracted  by  a  little  morphia.  It  is  as- 
serted that  the  symptoms  of  inflammation  decline  with  the  reduction  of 
the  pulse,  and  the  patient  in  due  time  enters  into  a  very  favourable  con- 
valescence. In  a  pamphlet,  however,  published  in  1858,  at  Albany  (page 
8),  Dr.  Norwood  recommends  a  much  smaller  dose  than  the  one  just  men- 
tioned to  begin  with,  and  gradually  increases  till  the  desired  effect  is  pro- 
duced. Mixing  equal  measures  of  the  tincture  and  simple  syrup,  he  gives 
from  four  to  six  drops  of  the  mixture,  as  a  commencing  dose,  and  in- 
creases by  one  or  two  drops,  each  successive  dose,  until  the  pulse  is  re- 
duced, or  nausea  occurs. 

In  acute  rheumatism  the  remedy  would  seem  to  be  no  less  efficacious ; 
being,  as  in  the  former  case,  employed  with  a  due  regard  to  the  neces- 
sity for  depletory  measures.  In  this  disease  it  may  often  be  advantage- 
ously associated  with  opiates,  which  afford  ease  to  the  patient,  while  the 
sedative  remedy  reduces  the  excitement.  It  should  be  given  every  three 
or  four  hours,  in  such  doses  as  not  to  occasion  vomiting,  and  gradually 
increased  as  the  stomach  is  found  to  tolerate  it.  Dr.  Osgood  states  that 
he  knows  of  no  medicine,  except  perhaps  cimicifuga,  to  which  the  disease 
more  easily  yields. 

It  has  also  been  recommended  in  chronic  rheumatism,  but  is  not  con- 
sidered so  efficacious  as  in  the  acute,  and  must  be  used  several  days  be- 
fore benefit  can  be  expected.  I  should  suppose  it,  from  its  physiological 
properties,  to  be  peculiarly  adapted  to  the  neuralgic  form  of  rheumatism. 

In  gout  it  has  been  equally  praised;  and  Dr.  Tully  thinks  that,  with 
proper  management,  it  will  effect  cures  in  a  majority  of  cases.  He  con- 
siders it  better  adapted  to  that  affection,  in  feeble  constitutions,  than 
colchicum,  because  less  apt  to  weaken  by  exhausting  operations  on  the 
bowels. 

Dr.  Tully  recommends  it  also  in  dysentery  when  not  malignant. 

In  a  case  of  puerperal  peritonitis,  it  was  employed  with  favourable 
results  by  Dr.  J.  R.  Murphy,  of  Chesterfield,  Illinois.  (St.  Louis  Ned. 
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and  Surg.  Journ.,  xiii.  255.)  Dr.  Norwood  has  found  it  "to  rob  puer- 
peral fever  of  its  terrors."  (Pamphlet,  Albany,  1857,  p.  7.)  He  has 
also  found  it  very  useful  in  dysmenorrhcea. 

Cerebral  meningitis  is  another  of  the  phlegmasiae  in  which  it  is 
thought  to  have  proved  useful ;  but  the  tendency  to  vomiting  in  this 
complaint  should  be  borne  in  mind,  and  especial  care  taken  not  to  give 
the  remedy  in  emetic  doses. 

2.  Of  the  idiopathic  fevers,  the  one  in  which  the  medicine  has  been 
employed  with  the  greatest  supposed  success,  and  in  which  it  has  been 
strongly  recommended  by  Dr.  Norwood,  is  enteric  or  typhoid  fever. 
Having  never  used  it  in  this  complaint,  I  may  not  perhaps  be  considered 
as  entitled  to  the  expression  of  an  opinion  as  to  its  efficacy  or  appropriate- 
ness; but,  being  much  in  the  habit  of  seeing  and  treating  typhoid  fever, 
and  often  in  its  worst  forms,  and  finding  it  to  yield  to  agents  much  less 
powerfully  depressing  than  the  one  in  question,  and  much  less  likely  to 
provoke  irritation  of  stomach,  which  is  especially  to  be  avoided,  I  cannot 
but  entertain  great  doubts,  at  least  of  its  necessity,  in  that  affection. 
Dr.  Norwood  has  employed  it,  "with  the  most  favourable  results,"  in 
measles  and  scarlet  fever.  \Loc.  cit.)     It  has  also  been  recommended 
in  typhus  fever. 

3.  Of  the  nervous  diseases,  neuralgia  in  its  various  forms,  but  espe- 
cially when  occurring  in  rheumatic  and  gouty  patients,  may  be  treated 
by  this  remedy  both  internally  and  externally.     I  should,  however,  ex- 
pect less  from  it,  than  from  the  cerebral  stimulants.     In  severe  or  fre- 
quently recurring  palpitations  of  the  heart,  it  would  be  an  appropriate 
remedy.     It  is  said  also  to  have  proved  useful  in  spasmodic  asthma, 
hooping-cough,  and  croup.     Dr.  P.  D.  Baker,  of  Alabama,  employs  it 
successfully  in  the  convulsions  of  children,  chorea,  and  puerperal  con- 
vulsions. (South.  Med.  and  Surg.  Journ.,  Sept.  1859.)  Dr.  A.  B.  Clarke 
has  used  it  advantageously  in  puerperal  mania.   (Host.  Med  and  Surg. 
Journ.,  lix.  238.)   Dr.  A.  Geiger,  of  Dayton,  Ohio,  recommends  it  highly 
in  delirium  tremens,  and  thinks  that  it  will  supersede  all  other  remedies 
in  this  complaint.   (Med.  and  Surg.  Reporter,  July  22,  1865,  p.  49.)    Dr. 
H.  C.  Wood,  however,  states,  in  the  edition  of  Pereira's  Materia  Medica 
revised  by  himself  (A.  D.  1866),  that  it  had  been  tried  in  this  complaint 
in  the  Philadelphia  Hospital,  when  he  was  a  resident  physician  there, 
and  failed  entirely.     "  Indeed,"  he  observes,  "one  death  was  attributed 
to  it,"  (Page  347.) 

4.  In  all  cases  of  organic  disease  of  the  heart  and  of  the  great  blood- 
vessels in  which  it  is  desirable  to  repress  the  circulation,  and  in  which 
there  is  no  irritability  of  stomach  to  contraindicate  its  use,  it  may  be 
employed  with  the  hope  of  benefit.     I  have  known  it  to  reduce  the  fre- 
quency of  the  pulse  under  such  circumstances,   after  failing  to  obtain 
that  effect  from  digitalis. 
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In  reference  to  its  influence  over  the  secretions,  except  as  an  incidental 
effect,  it  has  been  comparatively  little  employed ;  but  it  seems  to  have 
proved  useful  as  a  cholagogue,  in  deficient  hepatic  secretion,  with  dys- 
peptic sensations  and  mental  depression.  It  might  be  tried  in  jaundice 
when  the  ordinary  measures  fail. 

Dr.  Percy  has  called  attention  to  the  advantage  which  may  be  de- 
rived from  the  quieting  influence  of  this  remedy  over  the  circulation  and 
respiration,  in  facilitating  the  physical  diagnosis  of  diseases  of  the  heart 
and  lungs.  He  has  often  been  able  to  distinguish  the  characteristic 
sounds  of  certain  morbid  states  of  these  organs,  when  the  patient  was 
under  the  influence  of  veratrum  viride,  which  he  had  been  unable  to  do 
satisfactorily  before.  (Am.  Med.  Journ.,  N.  Y.,  July  11,  1863.) 

Administration.  American  hellebore  may  be  given  in  substance,  tinc- 
ture, extract,  or  fluid  extract.  The  dose  of  the  powder  is  one  or  two 
grains,  to  be  repeated  every  three  hours,  and  increased  if  necessary. 
From  four  to  six  grains,  according  to  Dr.  Osgood,  will  generally  vomit. 

The  extract  may  be  made  by  inspissating  the  expressed  juice  of  the 
root  at  a  low  temperature,  or  by  carefully  evaporating  the  tincture  to 
dryness.  The  dose  of  it  is  from  one-quarter  to  one-half  of  a  grain,  re- 
peated as  above. 

The  Fluid  Extract  (EXTRACTUM  VERATRI  VIRIDIS  FLUIDUM,  U.  S.) 
is  nothing  more  than  an  exceedingly  concentrated  tincture ;  and,  consider- 
ing the  great  strength  of  the  proper  tincture,  was  scarcely  a  desirable 
addition  to  our  officinal  list.  The  commencing  dose  should  not  exceed 
two  or  three  minims. 

The  tincture,  however,  is  the  preferable  preparation ;  as  it  will  keep 
unchanged  for  a  long  time.  In  order  to  ensure  uniformity  of  strength, 
as  far  as  possible,  it  should  be  saturated.  Dr.  Osgood  prepai'ed  the 
tincture  with  six  ounces  of  the  fresh  root  to  a  pint  of  diluted  alcohol. 
Dr.  Norwood's  tincture  is  made  with  eight  ounces  of  the  dried  root  and 
a  pint  of  officinal  alcohol;  maceration  being  continued  for  two  weeks.  I 
prefer  the  latter,  as  alcohol  is  probably  a  better  solvent  than  diluted 
alcohol ;  and,  by  the  use  of  the  larger  proportion  of  the  root,  the  men- 
struum is  more  likely  to  be  saturated.  The  proportion  is  larger  rela- 
tively to  Dr.  Osgood's  tincture  than  it  seems  to  be,  because  the  dried 
root  is  employed  instead  of  the  recent.  But  care  should  be  taken  that 
the  root  has  not  become  deteriorated  by  long  keeping.  Happily,  at  the 
late  revision  of  our  national  code,  Dr.  Norwood's  tincture  was  adopted, 
and  is  now  officinal  under  the  name  of  Tincture  of  American  Hellebore 
(TINCTURA  VERATRI  VIRIDIS,  U.  S.).  The  dose  is  from  three  to  six 
drops,  to  be  repeated  every  three  or  four  hours,  and  increased  if  neces- 
sary; but,  as  the  medicine  acts  in  some  persons  with  unexpected  violence, 
it  might  be  better  to  commence  with  the  smallest  quantity  mentioned, 
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or  even  a  still  smaller  one,  and  increase  each  succeeding  dose  until  the 
medicine  begins  to  act.* 

In  exhibiting  any  one  of  the  preparations,  the  increase  of  the  doses 
successively  is  to  be  continued  until  some  obvious  effect  is  produced. 
The  occurrence  of  nausea  and  vomiting,  or  a  sufficient  reduction  of 
the  pulse  without  these  symptoms,  should  be  the  signal  for  refraining 
from  any  further  increase ;  and,  should  the  former  effects  continue,  the 
medicine  should  be  suspended,  and,  if  resumed,  should  be  given  in 
smaller  doses. 

An  ointment  was  formerly  officinal,  but  has  been  discarded  from  the 
U.  S.  Pharmacopoeia  as  superfluous. 

Should  the  effects  of  the  local  application  of  the  remedy  be  desired, 
they  may  be  most  conveniently  obtained  by  the  use  of  the  saturated  tinc- 
ture. It  may  be  applied  by  friction  to  neuralgic  and  rheumatic  cases. 


VI.  VERATRIA.  U.S.,Br. 

Yeratria  is  an  organic  alkali,  found  in  white  hellebore  and  cevadilla, 
in  which  it  is  said  to  exist  in  combination  with  gallic  acid.  As  already 
stated,  either  it,  or  an  alkaloid  closely  resembling  it,  has  been  ascertained 
to  exist  also  in  American  hellebore.  Before  treating  of  veratria  specially, 
it  will  be  proper  to  give  a  brief  notice  of  the  substances  of  which  it  con- 
stitutes a  characteristic  ingredient. 

1.  WHITE  HELLEBORE — YERATRUM  ALBUM.  U.  8. 

Origin  and  Properties.  This  is  the  officinal  title  of  the  root  or  rhi- 
zome of  Veratrum  album,  an  herbaceous  perennial  plant,  growing  wild 
in  the  mountainous  districts  of  Continental  Europe,  and  abundant  in  the 
Alps  and  Pyrenees.  As  found  in  our  shops,  it  is  cylindrical,  or  in  the 

*  A  method  of  preparing  the  tincture,  which  is  likely  to  yield  a  more  uniform 
result,  has  been  suggested  by  Dr.  S.  R.  Percy,  in  the  prize  essay  referred  to  in 
the  text.  An  alcoholic  extract  of  the  root  is  first  made  by  means  of  strong  alco- 
hol (sp.  gr.  0.817),  and  then  dissolved  in  alcohol  of  the  same  strength,  in  the  pro- 
portion of  one  part  of  the  extract  to  ten  of  the  menstruum.  The  dose  of  this  as  an 
arterial  sedative  is  two  or  three  minims,  every  hour,  two,  or  three  hours.  The 
sedative  effect  is  usually  produced  before  the  third  hour.  Larger  doses  are  apt  to 
produce  vomiting  with  general  prostration.  Children,  Dr.  Percy  says,  bear  larger 
doses  proportionally  than  adults;  a  child  of  eight  years  requiring  one-half  the 
adult  dose.  Dr.  Percy  also  prepares  a  tincture  of  the  resinoid  matter,  referred  to 
in  the  text,  by  dissolving  it  in  alcohol  in  such  proportion  that  a  minim  of  the  solu- 
tion contains  one-twentieth  of  a  grain  of  the  resinoid  matter.  This  has  the  advant- 
age over  the  common  tincture  that  it  is  especially  calculated  to  reduce  the  pulse 
without  nauseating  or  vomiting.  (Note  to  the  third  edition.) 
VOL.  II. — 11 
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shape  of  a  truncated  cone,  from  one  to  three  inches  long  and  an  inch  or 
less  in  thickness,  externally  blackish,  wrinkled,  and  rough  with  the 
marks  of  the  rootlets  which  have  been  cut  off,  though  these  sometimes 
remain.  In  this  dried  state  it  is  inodorous,  but  has  a  bitterish  taste, 
which  is  soon  followed  by  an  acrid  and  burning  sensation  spreading 
through  the  mouth  and  fauces.  Its  efficiency  as  a  medicine  depends,  in 
part  at  least,  upon  the  vcratria  contained  in  it.  There  is  some  reason 
to  suppose  that  it  may  contain  other  active  principles,  of  which,  how- 
ever, too  little  is  known  to  justify  any  positive  conclusion. 

Effects  on  the  System.  In  its  operation  on  the  system,  it  bears  con- 
siderable resemblance  to  the  American  hellebore,  except  that  itjs  much 
more  disposed  to  purge,  at  least  according  to  the  statements  of  almost 
all  writers  on  the  subject.  It  has  generally  been  known  and  treated  of 
as  a  violent  emeto-cathartic,  producing  severe  vomiting  and  purging, 
often  attended  with  griping  pain,  bloody  stools,  and  tenesmus,  and  not 
unfrequently  with  great  prostration.  It  also  stimulates  almost  all  the 
secretions,  and  is  an  active  local  irritant,  producing  pain  and  inflamma- 
tion in  mucous  and  ulcerated  surfaces,  and  that  of  the  denuded  skin,  and 
exciting  violent  sneezing  when  introduced  into  the  nostrils.  In  over- 
doses it  acts  as  an  irritant  poison,  causing  an  acrid,  burning  sensation 
in  the  mouth,  fauces,  and  oesophagus,  a  feeling  of  constriction  of  the 
throat,  excessive  vomiting,  purging  with  bloody  stools,  tenesmus,  severe 
abdominal  pains,  a  small,  feeble,  and  scarcely  perceptible  pulse,  cold 
sweats,  giddiness,  faintness,  blindness  with  dilated  pupil,  tremblings, 
loss  of  voice,  insensibility,  sometimes  convulsions,  and  death.  Occa- 
sionally it  is  said  to  produce  an  eruption  on  the  skin.  The  reader  will 
have  noticed  that  this  series  of  symptoms  is  almost  precisely  the  same 
as  that  which  characterizes  the  poisonous  operation  of  aconite,  and  it  is 
probable  that  they  result  mainly  from  the  same  cause;  the  absorption, 
namely,  of  the  active  principles,  and  a  sedative  influence  exerted  by 
them  upon  the  organic  nervous  centres.  It  has  been  ascertained  to  pro- 
duce its  characteristic  effects,  not  only  when  taken  into  the  stomach,  but 
when  introduced  into  the  rectum,  applied  to  an  ulcerated  surface,  or  in- 
jected into  the  areolar  tissue.  The  production  of  drastic  purging,  if  this 
be  so  common  an  effect  as  we  are  led  to  believe  by  the  almost  universal 
statements  of  writers,  is  a  point  in  which  this  species  of  Veratrum  dif- 
fers remarkably  from  the  American;  but  I  suspect  that  the  purging  is  a 
less  constant  phenomenon  than  is  generally  supposed;  for,  in  three 
cases  of  poisoning  by  an  infusion  of  the  root,  reported  by  Dr.  Wm.  Ray- 
ner,  of  Stockport,  England,  this  effect  was  wanting  in  all.  (Pereira's 
Mat.  Med.,  3d  ed.,  p.  1062.)  The  remedies  are  the  same  as  those  for 
poisoning  by  aconite.* 

*  We  may  conjecturally  ascribe  the  difference  in  the  effects  of  the  American  and 
the  white  hellebore,  to  the  existence  in  the  former  of  a  peculiar  alkaloid  and  a  pecu- 
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Therapeutic  Application.  White  hellebore  was  considerably  used  by 
the  ancients;  but,  on  account  of  its  violent  effects,  occasionally  even  in 
small  doses,  has  been  to  a  great  extent  abandoned.  The  complaints  in 
which  it  was  most  used  were  those  of  an  obstinate  character,  as  mania, 
melancholia,  epilepsy,  dropsy,  leprosy,  etc. ,  in  which  its  powerful  emeto- 
cathartic  effects  were  supposed  to  be  indicated.  It  has  been  employed, 
at  a  more  recent  period,  as  a  substitute  for  the  eau  medicinale  d'Husson, 
in  the  treatment  of  gout;  the  wine  of  white  hellebore  being  given  with 
laudanum ;  but  there  are  few,  I  presume,  who  now  continue  to  use  it. 
As  an  alterative  it  has  also  been  given  in  chronic  cutaneous  eruptions. 
I  shall  hereafter  speak  of  it  as  an  errhine.  It  has  also  been  employed 
externally,  in  the  form  of, ointment  or  infusion,  to  destroy  vermin  about 
the  person,  and  as  a  cure  for  psora.  I  think  it  highly  probable  that,  by 
a  proper  management  of  the  dose,  it  might  be  made  to  answer,  to  a  con- 
siderable extent,  the  same  therapeutic  purposes  for  which  the  American 
hellebore  has  been  recommended. 

Administration.  The  dose  of  powdered  white  hellebore  should  not  at 
first  exceed  one  or  two  grains,  which  may  be  repeated  or  increased  if 
necessary.  To  produce  vomiting,  as  much  as  from  eight  to  twenty 
grains  are  not  unfrequently  required  ;  but  I  think  the  medicine  should 
never  be  given  with  this  view.  There  was  formerly  an  officinal  Wine 
(YiNUM  VERATRI  ALBI,  U.  S.  1850 ;  YINUM  VERATRI,  Lond.),  the  dose 
of  which  was  ten  minims,  two  or  three  times  a  day,  to  be  increased  if 
necessary,  but  not  so  far  as  to  occasion  vomiting.  It  was  occasionally 
given  in  gout,  rheumatism,  and .  chronic  cutaneous  eruptions ;  but  has 
been  abandoned  both  by  the  IT.  S.  and  Br.  Pharmacopoeias.  The  same 
is  the  case  with  the  Ointment  ("UNGUENTUM  YERATRI  ALBI,  U.  8.  1850), 
which  was  sometimes  used  in  the  itch ;  but  has  been  superseded  by  the 
officinal  ointment  of  veratria.  The  medicine  also  entered  into  the  London 
Compound  Sulphur  Ointment,  employed  for  the  same  purpose. 

2.  CEVADILLA — SABADILLA.  U.S.,  Br. 

This  consists  of  the  seeds  and  capsules  of  one  or  more  Mexican  plants, 
belonging  or  closely  allied  to  the  genus  Yeratrum ;  and  it  is  not  impos- 
sible that  it  may  be  obtained  both  from  Veratrum  Sabadilla  and  Asagrsea 
officinalis,  though  it  is  of  late  generally  referred  to  the  latter.  For  a  de- 
liar  resinous  substance,  which  have  the  characteristic  properties  of  reducing  the  cir- 
culation, and,  in  large  doses,  of  nauseating  and  vomiting  without  purging,  which 
are  also  the  distinguishing  properties  of  the  American  hellebore  itself;  while  the 
veratria,  or  veratria-like  alkaloid  which  it  also  contains,  and  which  is  the  active 
principle  of  white  hellebore,  exists  in  small  proportion,  insufficient  to  characterize 
the  medicine,  though  capable  of  somewhat  modifying  its  action,  and  bringing  it 
into  nearer  relation  with  the  European  drug  than  would  otherwise  be  the  case.. 
(Note  to  the  third  edition.) 
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scription  of  this  product  the  reader  may  consult  the  U.  S.  Dispensatory 
(12th  ed.,  p.  721).  Its  sole  value  at  present  depends  on  the  fact,  that  it 
contains  veratria  in  considerable  proportion,  and  yields  this  alkaloid 
more  readily  than  any  other  known  substance. 

Cevadilla  has  essentially  the  same  effects  on  the  system  as  the  white 
hellebore,  and,  in  like  manner,  is  capable  of  operating  as  a  poison. 
Though  introduced  into  Europe  so  early  as  1512,  it  has  never  been  much 
used;  the  chief  employment  of  it  being  internally  as  a  remedy  in  taenia 
and  other  worms  in  the  bowels,  and  externally  as  an  ointment  for  the 
destruction  of  vermin.  The  dose  is  stated  at  from  five  to  thirty  grains; 
but,  if  given  at  all,  the  commencing  dose  should  be  smaller  than  the  least 
quantity  mentioned,  and  increased  if  requisite. 

1.  Preparation  of  Veratria. 

Yeratria  is  prepared  from  cevadilla  by  treating  an  alcoholic  extract  of 
the  seeds  and  capsules  with  water  diluted  with  sulphuric  acid,  by  which 
the  alkaloid  is  dissolved,  and  the  sulphate  formed  in  solution.  To  this, 
after  concentration,  magnesia  is  added,  in  order  to  precipitate  the  vera- 
tria. The  precipitate,  having  been  washed  and  dried,  is  then  treated 
with  alcohol,  which  dissolves  the  alkaloid,  and  yields  it  in  an  impure 
state  on  evaporation.  It  is  afterwards  purified  by  boiling  with  water, 
sulphuric  acid,  and  animal  charcoal,  filtering,  concentrating,  and  pre- 
cipitating with  ammonia. 

2.  Properties  of  Veratria. 

As  thus  obtained,  veratria  is  a  grayish  or  brownish-white  powder,  un- 
crystallizable,  inodorous,  bitter  and  extremely  acrid  to  the  taste,  produc- 
ing through  the  mouth  and  fauces  a  durable  sensation  of  tingling  and 
numbness,  fusible  by  heat,  scarcely  soluble  in  cold  water,  soluble  in  1000 
parts  of  boiling  water,  which  it  renders  perceptibly  acrid,  freely  soluble 
in  alcohol,  somewhat  less  so  in  ether,  and  capable  of  neutralizing  the 
acids,  with  some  of  which  it  forms  soluble  salts.  Though  inodorous,  it 
produces  violent  sneezing  and  coryza.  It  is  characterized  by  becoming 
reddened  with  sulphuric  acid,  forming  a  yellow  solution  with  nitric  acid, 
and  yielding  a  white  precipitate  with  tannic  acid  or  ammonia,  added  to 
its  solution  in  dilute  acetic  acid.  The  following  is  a  new,  and  is  said  to 
be  a  very  delicate  test  of  veratria,  by  which  it  may  be  distinguished  from 
all  other  known  substances.  If  a  mere  trace  of  the  alkaloid  be  dissolved 
in  muriatic  acid,  so  as  to  produce  a  colourless  solution,  and  this  be  boiled 
for  some  time,  it  will  assume  a  red  colour,  which  will  in  the  end  become 
intense,  resembling  that  of  permanganate  of  potassa,  and  remaining  a 
long  time  unchanged  on  standing.  (Amer.  Journ.  of  Pharm.,  Nov. 
1863,  p.  556.)  It  is  wholly  dissipated  at  a  red  heat.  According  to  M. 
Couerbe,  the  veratria  here  described  is  not  pure,  containing  two  other 
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principles,  which  he  calls  respectively  sabadillia  and  veratrin,  the  for- 
mer possessing  alkaline  properties.  But  for  medicinal  purposes  there  is 
no  occasion  for  obtaining  it  perfectly  pure.  It  consists  of  nitrogen,  carbon, 
hydrogen,  and  oxygen. 

3.  Effects  of  Veratria  on  the  System. 

Like  the  substances  from  which  it  is  obtained,  veratria  appears  to  be 
locally  irritant,  and,  in  its  general  influence,  sedative  to  the  organic  nerv- 
ous centres  and  to  the  circulation ;  possessing  at  the  same  time  emeto- 
cathartic  powers,  and  the  property  of  stimulating  most  of  the  secretions 
when  absorbed. 

Rubbed  upon  the  skin,  in  ointment  or  solution,  it  produces  a  sensation 
of  warmth  and  tingling,  which,  according  to  Dr.  Klingner,*  is  attended 
with  slight  shocks  like  those  caused  by  electricity.  If  the  friction  is 
continued,  Dr.  Turnbull  states  that  the  feeling  of  heat  and  tingling  is 
diffused  over  the  whole  surface  of  the  body.  Sometimes  this  effect  upon 
the  nervous  tissue  of  the  part  is  attended  with  a  transitory  redness,  and 
a  cutaneous  eruption.  Dr  J.  L.  Yan  Praagf  found  the  tingling  sensa- 
tion extremely  painful  when  the  veratria  was  applied  to  the  umbilicus, 
where  the  skin  is  more  delicate.  He  speaks  also  of  a  sensation  of  cold 
following  the  prickling.  Applied  to  the  denuded  cutis,  the  alkaloid  is 
powerfully  irritant. 

Snuffed  up  the  nostrils,  even  in  small  quantity  and  much  diluted,  it 
occasions  excessive  sneezing.  In  the  mouth  and  fauces  it  produces  an 
almost  insupportable  sense  of  acrimony. 

When  swallowed  in  moderate  doses,  it  causes  a  feeling  of  warmth  in 
the  stomach,  which  spreads  over  the  body,  probably  sympathetically ; 
and,  if  the  dose  is  increased,  nausea  and  vomiting  are  induced,  sometimes 
attended,  according  to  MM.  Faivre  and  Leblanc,J  with  spasmodic  pains 
more  or  less  severe.  Yery  different  statements  are  made  in  relation  to 
the  purgative  property  of  veratria.  Magendie  says  that,  in  the  dose  of 
one- quarter  of  a  grain,  it  promptly  produces  abundant  alvine  evacua- 
tions; and  its  tendency  to  operate  on  the  bowels  is  noticed  both  by  MM. 
Faivre  and  Leblanc,  and  by  Dr.  Yan  Praag.  Dr.  Turnbull,  on  the  con- 

*  The  facts  stated  in  this  article,  on  the  authority  of  Dr.  J.  B.  Klingner,  are  con- 
tained in  a  communication  by  that  practitioner  to  the  Glasgow  Medical  Journal  for 
Jan.  1854,  an  epitome  of  which  may  be  seen  in  the  Am.  Journ.  of  Med.  Sci.,  July, 
1854,  p.  226. 

f  The  results  of  the  experiments  of  Dr.  J.  Leonides  Van  Praag  are  contained  in 
Virchow's  Archiv.,  Bd.  vii.  Heft  2;  and  an  abstract  of  them  is  given  in  the  British 
and  Foreign  Medico-chir.  Rev.  for  July,  1855,  Am.  ed.,  p.  185. 

J  The  statements  made,  on  the  authority  of  MM.  Faivre  and  Leblanc,  are  derived 
from  a  communication  made  by  them  to  the  French  Academy  of  Medicine,  and  pub- 
lished in  the  Archives  Generates,  Fev.  1855,  p.  238. 
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trary,  states  that  he  seldom  found  it  to  purge,  even  when  largely  given, 
and  that  its  action  was  not  unfrequently  attended  with  constipation. 
When  introduced  into  the  intestines  of  animals,  it  has  been  found  to 
produce  inflammation  of  the  mucous  membrane. 

The  effects  just  stated  prove  the  locally  irritating  property  of  veratria. 
The  following,  I  think,  no  less  evince  its  general  sedative  influence,  at 
least  on  the  circulation. 

After  it  has  been  swallowed  a  short  time,  the  first  general  feeling  of 
warmth  is  followed  by  tingling  or  prickling  more  or  less  extensively 
through  the  body,  with  curious  sensations  as  of  currents  of  heat  or  cold 
over  the  surface ;  the  pulse  becomes  depressed  in  frequency  and  strength ; 
the  respiration  is  also  diminished ;  and  one  or  more  of  the  secretions, 
particularly  those  of  the  kidneys,  skin,  and  salivary  glands  are  notably 
increased.  Dr.  Van  Praag  states  that  the  pulse  is  early  and  remarkably 
reduced  in  frequency.  In  the  case  of  a  female,  to  whom  he  gave  one- 
twentieth  of  a  grain  four  times  in  one  day,  and  one-tenth  of  a  grain  as 
often  on  the  following  day,  the  pulse  in  the  first  day  fell  from  90  to  T2, 
and  in  the  second  to  64.  MM.  Faivre  and  Leblanc  state  that,  whenever 
it  was  in  their  power  to  examine  the  pulse  before  and  after  the  exhi- 
bition of  the  alkaloid,  they  found  it  diminished,  and  often  irregular. 
They  speak  also  of  a  general  prostration  of  strength.  In  experiments 
upon  the  lower  animals,  these  observers  all  agree  as  to  another  singular 
effect  from  large  doses;  tetanic  contractions,  namely,  of  the  muscles  of 
the  extremities  and  of  the  trunk,  which  impede  respiration,  and  give  rise 
even  to  asphyxia.  If  the  dose  of  the  medicine  is  poisonous,  these  effects 
become  immediately  manifest.  The  spasms  are  at  first  short  and  at  con- 
siderable intervals,  but  increase  in  frequency  and  violence  till  the  animal 
succumbs,  at  the  end  of  half  an  hour  or  an  hour.  These  effects  have  not, 
I  believe,  been  observed  in  the  human  subject.  Yan  Praag,  in  summing 
up  the  physiological  action  of  veratria,  states  that  "the  respiration  and 
circulation  are  diminished,  the  muscles  lose  their  tone,  and  the  irritability 
of  many  of  the  nerves,  especially  of  the  peripheral  cutaneous  nerves,  is 
considerably  impaired." 

There  is  little  doubt  that  veratria  operates  through  its  absorption.  It 
gives  rise  to  the  same  general  effects  to  whatever  surface  applied ;  oper- 
ating, according  to  Yan  Praag,  most  rapidly  when  taken  into  the  stom- 
ach, less  so  when  introduced  into  the  rectum,  and  still  less  so  when  in 
contact  with  a  wound  of  the  skin.  It  is  said,  when  introduced  into  the 
cavity  of  the  pleura,  in  the  lower  animals,  to  produce  tetanus  and  death 
in  a  few  minutes. 

4.    Therapeutic  Application  of  Veratria. 

Yan  Praag  concludes,  from  his  observations  of  the  physiological  acti6% 
•of  veratria,  that  it  is  indicated  in  febrile  disease  with  augmented  tonicity 
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of  the  muscles  ;  and  in  pneumonia,  pleurisy,  and  inflammatory  affections 
of  the  heart.  The  following  are  the  complaints  in  which  it  has  been  used. 

Acute  Rheumatism.  In  this  disease  it  has  been  employed  with  great 
supposed  advantage  by  M.  Pedagnel,  of  France,  who  finds  the  disease 
generally  to  get  well  under  its  use  in  seven  or  eight  days.  He  gives 
about  one-twelfth  of  a  grain,  with  one-sixth  of  a  grain  of  the  extract  of 
opium,  from  one  to  five  times  daily,  according  to  the  demands  of  the 
case.  According  to  Dr.  Bardsley,  of  England,  the  results  obtained  by 
treating  twenty-four  rheumatic  patients  with  colchicum,  and  the  same 
number  with  veratria,  were  absolutely  identical.  MM.  Fabre  and  Marotte 
add  their  favourable  testimony  as  to  the  efficacy  of  the  medicine  in  acute 
rheumatism,  and  the  latter  maintains  that  its  good  effects  are  owing  to 
its  sedative  properties,  and  are  produced  equally  as  well  when  it  occa- 
sions no  evacuation.  (Bouchardat,  Ann.  de  Therap.,  1854,  pp.  57-66.) 
It  has  been  used  externally  in  rheumatism  and  gout  by  Sir  C.  Scudamore 
and  Dr.  Turnbull ;  but  is  not  applicable,  in  this  way,  to  the  more  highly 
inflammatory  conditions  of  those  complaints.  M.  Bouchut  has  used  it 
very  successfully  in  the  acute  rheumatism  of  children,  having  treated 
thirty  cases,  which  ended  favourably  in  a  period  of  from  three  to  twelve 
days;  the  amelioration  beginning  on  the  second  or  third  day  of  its  use. 
One  of  the  most  remarkable  effects  was  the  rapid  fall  of  the  pulse,  some- 
times even  to  50,  without  any  feeling  of  discomfort.  He  gave  it  in  connec- 
tion with  equal  parts  of  opium.  (Am.  J.  of  Med.  Sci.,  Oct.  1852,  p.  536.) 

Pneumonia.  M.  Aran  reports  several  cases  of  pneumonia,  in  which 
veratria  proved  decidedly  useful,  administered  in  the  manner  recom- 
mended by  M.  Pedagnel  for  rheumatism.  (Ann.  de  Therap.,  1854,  p.  66.) 
Considering  the  asserted  efficacy  of  the  American  hellebore  in  this  dis- 
ease, it  is  quite  reasonable  to  suppose  that  similar  advantage  might  ac- 
crue from  the  use  of  veratria,  which  is  probably  one  of  its  active  principles, 
or  at  least  bears  to  it  a  very  close  analogy. 

Chronic  Inflammations,  and  Scrofulous  Swellings  and  Indurations. 
As  an  external  remedy  in  these  conditions,  especially  as  affecting  the 
joints,  veratria  has  been  found  extremely  useful  by  Dr.  J.  B.  Klingner. 
He  does  not  consider  it  applicable  in  acute  inflammation  of  the  joints ; 
but  only  after  the  activity  of  the  disease  has  passed,  and  the  part  is  left 
in  an  indolent  condition.  He  finds  it  useful  also  in  dropsy  of  the  joints, 
and  in  enlarged  bursae.  He  employs  an  ointment  made  by  first  dissolving 
from  five  to  ten  grains  of  the  alkaloid  in  a  little  alcohol,  and  then  mixing 
the  solution  with  an  ounce  of  lard ;  and  directs  a  portion  of  this,  about 
the  size  of  a  small  bean,  to  be  rubbed  upon  the  part  for  fifteen  minutes 
daily,  with  gentle  but  steady  shampooing  at  the  same  time.  The  benefit 
is  gradual,  though  slow,  and  the  result  sometimes  surprising. 

Neuralgia.  This  is  probably  the  complaint  in  which  veratria  has 
been  most  employed.  It  is  used  both  internally  and  externally ;  but  has 
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enjoyed  more  credit  in  the  latter  than  the  former  mode  of  application. 
Rubbed,  in  the  form  of  ointment  or  alcoholic  solution,  on  the  part  affected, 
so  as  to  excite  its  peculiar  tingling  effect,  it  will  certainly  sometimes  af- 
ford relief;  but  it  is  probably  less  effectual  than  the  tincture  of  aconite, 
which  seems  to  operate  in  the  same  way. 

Epilepsy,  hooping-cough,  hysteria,  spinal  irritation,  hypochondria- 
sis,  paralysis,  and  palpitations,  are  other  nervous  affections  in  which 
veratria  has  been  employed;  but  the  testimony  in  its  favour  is  not  such 
as  will  be  likely  to  lead  to  its  general  adoption  as  a  remedy  in  these  com- 
plaints, unless  further  experience  shall  prove  more  satisfactory. 

Dropsy.  Dr.  Bardsley  employed  it  in  dropsy,  but  with  no  great  ad- 
vantage. Dr.  Turnbull  found  it  useful  in  some  instances  of  the  disease, 
and  considers  it  a  beneficial  remedy  in  organic  cardiac  affections,  asso- 
ciated with  serous  effusion.  Ebers  employed  it  endermically  as  a  diuretic, 
with  some  relief. 

I  have  had  little  personal  experience  with  veratria,  having  never  used 
it  in  any  other  method  than  externally,  in  neuralgic  cases,  and  having 
experienced  so  little  benefit  from  it  in  these,  as  to  have  been  discouraged 
from  its  further  employment. 

5.  Administration  of  Veratria. 

Internally,  veratria  is  generally  administered  preferably  in  the  pilular 
form,  in  consequence  of  its  intensely  acrimonious  taste,  which  renders 
its  use  in  solution  disagreeable.  The  dose  is  from  one-twelfth  to  one- 
sixth  of  a  grain,  to  be  repeated  every  three  or  four  hours,  and  increased 
if  necessary,  until  some  effect  is  experienced  from  it. 

An  alcoholic  solution,  for  external  use,  may  be  made  in  the  proportion 
of  a  scruple  or  half  a  drachm  to  a  fluidounce  of  officinal  alcohol.  About 
half  a  drachm  of  this  may  be  rubbed  upon  the  part  affected  until  the 
tingling  sensation  is  produced ;  and  the  application  may  be  repeated  two 
or  three  times  a  day,  or  oftener  if  necessary,  in  neuralgia. 

A  solution  in  glycerin  has  also  been  recommended  for  external  use. 

An  Ointment  of  Veratria  (UNGUENTUM  YERATRI^E,  U.  S.,  Br.)  was  in- 
troduced into  the  present  edition  of  the  U.  S.  Pharmacopoeia,  as  a  sub- 
stitute for  the  ointment  of  white  hellebore  of  former  editions,  being 
equally  effectual,  and  less  disagreeable.  It  is  made  by  mixing  twenty 
grains  of  the  alkaloid  with  a  troyounce  of  lard ;  the  veratria  being  first 
rubbed  with  a  little  of  the  lard,  and  subsequently  with  the  residue. 
The  British  Pharmacopoeia  has  a  similar  preparation,  using,  however, 
only  eight  grains  to  the  ounce,  and  rubbing  the  veratria  with  half  a  flui- 
drachm  of  olive  oil  before  incorporating  it  with  the  lard.  It  should  be 
noticed,  therefore,  that  the  British  ointment  is  not  half  so  strong  as 
ours.  The  preparation,  besides  producing  the  ordinary  local  effects  of 
veratria,  has  been  employed  in  the  cure  of  the  itch.  From  half  a  drachm 
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to  a  drachm  of  this  may  be  applied  two  or  three  times  a  day.  It  should 
be  used  with  caution  in  children. 

Two  or  three  grains  of  the  alkaloid  may  be  employed,  either  in  solu- 
tion or  ointment,  at  one  application.  Care  should  always  be  taken,  in 
its  external  use,  that  the  skin  is  not  abraded ;  and  it  should  never  be 
employed,  unless  greatly  diluted,  in  the  endermic  method.  Not  more 
than  from  one-quarter  to  one-third  of  a  grain  should  be  applied  at  first 
in  this  manner.  Dr.  Vannain  states  that  a  portion,  as  large  as  one  or 
two  peas,  of  an  ointment  containing  one  per  cent  of  veratria,  applied  by 
light  friction  about  the  umbilicus,  once  or  twice  in  twenty-four  hours,  is 
sufficient  to  relieve  the  pains  of  dysmenorrhrea;  and  more  than  four  or 
five  applications  are  never  required  for  the  purpose.  (Journ.  de  Pharm. 
et  de  Chim.,  3e  ser.,  xxxix.  67,  A.D.  1861.) 

Salts  of  veratria  may  be  prepared  by  saturating  the  alkaloid  with  the 
acid  more  or  less  diluted,  and  evaporating  to  dryness.  The  sulphate, 
acetate,  and  tartrate  have  been  employed.  Dr.  Turnbull  preferred  the 
last  as  least  liable  to  irritate  the  stomach.  The  dose  is  the  same  as  of 
the  uncombined  alkaloid. 


VII.  BLACK  SNAKEROOT. 
CIMICIFUGA.  U.S. 

Syn.  Cohosh. 

Origin.  Black  Snakeroot  is  the  root  or  rhizome  of  Cimicifuga  race- 
mosa  (Actaea  racemosa,  Willd.,  Sp.  Plant),  an  indigenous,  perennial, 
herbaceous  plant,  with  very  much  divided  leaves,  and  an  erect  stem 
from  four  to  eight  feet  high,  often  branching  at  top,  and  terminating  in 
a  beautiful,  light,  feathery  raceme  of  small  white  flowers.  It  grows  in 
the  woods,  or  recently  cleared  grounds,  through  a  large  portion  of  the 
United  States.  x  .  "  •> 

Properties.  The  root  consists  of  a  contorted. irregular  body  or  rhizome, 
less  than  an  inch  thick,  and  several  inches  long,  marked 'by  the  remains 
of  stems,  and  furnished  with  numerous  slender  radical  fibres,  externally 
of  a  dark-brown  colour,  approaching  to  black,  internally  whitish,  with  a 
rather  feeble  yet  quite  distinct  and  characteristic  odour  when  recent,  and 
of  a  bitter,  herbaceous,  somewhat  astringent,  and  subacrid  taste.  It  im- 
parts its  virtues  to  water  and  alcofiol,  though  probably,  m'ore  readily  to 
the  latter.  Its  active  constituents  have  not  been  isolated ;  but,  consider- 
ing the  smell  of  the  root,  and  the  fact  that  it  deteriorates  by  time,  the 
probability  is  that  its  virtues  are,  in  some  degree  at  least,  connected  with 
a  volatile  princip'e.  Though  frequently  prescribed  in  decoction,  and  not 
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without  effect,  it  is  yet  deemed  to  be  less  energetic  in  this  form  than  either 
in  substance  or  tincture ;  and  this  corresponds  with  the  view  just  given 
of  the  nature  of  its  active  constituent.  The  sooner  after  collection  it  can 
be  used,  the  more  active  it  will  be. 

Effects  on  the  System.  As  the  root  was  popularly  employed  in  pec- 
toral complaints,  it  was  rather  hastily  concluded,  when  brought  before 
the  notice  of  the  profession,  to  possess  expectorant  properties ;  and  its 
bitterness  led  to  the  supposition  that  it  was  also  tonic.  But  there  is 
reason  to  doubt  whether  it  has  a  decided  influence  over  any  of  the  secre- 
tions ;  and,  from  the  result  of  recent  observations  and  experiments,  I  am 
disposed  to  think  that  its  proper  position  is  among  the  nervous  seda- 
tives. Dr.  Garden,  of  Virginia,  found  it  to  possess  "in  an  eminent  de- 
gree the  power  of  lessening  arterial  action,"  and  believed  it  to  have  a 
tonic  influence  on  the  system.  Dr.  Hildreth,  of  Ohio,  also  noticed  the 
reduction  of  the  circulation,  and  found  it,  in  large  doses,  to  produce 
vertigo,  impaired  vision,  nausea,  and  vomiting;  but  never  any  proper 
, narcotic  effect.  Dr.  N.  S.  Davis,  who  has  used  it  largely,  never  "  knew 
it  to  produce  a  perceptible  increase  of  secretion,"  or  to  exhibit  "the 
slightest  stimulant  quality."  He  remarked  the  same  diminution  in  the 
frequency  and  force  of  the  pulse,  and  the  same  symptoms  of  nervous  dis- 
order, from  large  doses,  as  were  observed  by  Dr.  Hildreth.  He  found  it 
additionally  to  allay  pain,  and  relieve  nervous  irritability ;  proving  that, 
though  it  does  not  derange  the  intellectual  faculties,  or  produce  stupor, 
it  is  yet  capable  of  acting  on  the  encephalon.  According  to  Dr.  Davis, 
the  reduction  in  the  pulse  lasts  for  a  considerable  time.  These  facts  seem 
to  show  that  cimicifuga  is  a  sedative  to  the  nervous  and  arterial  systems, 
while  it  may  possibly  be  somewhat  tonic  to  the  stomach. 

Therapeutic  Application.  Though  long  used  as  a  domestic  remedy  in 
various  disorders,  cimicifuga  was  first  brought  to  the  notice  of  the  pro- 
fession by  Dr.  Thomas  J.  Garden,  of  Charlotte,  Ya.,  who  employed  it 
with  much  benefit  in  phthisis  and  similar  pectoral  affections,  and,  in 
his  own  case,  found  it  to  check  hectic  paroxysms,  to  diminish  night- 
sweats,  to  improve  the  cough  and  expectoration,  and  to  reduce  his  pulse 
from  a  very  excited  condition  to  the  normal  frequency.  Dr.  Garden's 
paper  was  published  in  the  American  Medical  Recorder  for  October, 
1823 ;  and,  in  a  letter  written  to  the  author  in  May,  1850,  he  states  that 
thirty  years'  use  of  the  medicine  had  fully  confirmed  his  first  favourable 
anticipations.  The  remedy  was  also  beneficially  used  by  Dr.  Charles  C. 
Hildreth,  of  Zanesville,  Ohio,  in  connection  with  compound  solution  of 
iodine,  in  the  early  stage  of  phthisis.  (Am.  Journ.  of  Med.  Sci.,  N.  S., 
iv.  281.)  It  is,  however,  probably  useful  in  pectoral  complaints  only 
by  allaying  irritation  through  its  sedative  properties. 

In  chorea  black  snakeroot  has  been  found  very  serviceable,  and  has 
proved  of  itself  adequate  to  the  cure  in  a  number  of  instances.  As  a 
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remedy  in  this  complaint,  it  was  first  made  publicly  known  by  Dr.  Jesse 
Young,  of  Chester  County,  Pennsylvania,  who  was  induced  to  employ 
it,  from  a  successful  instance  of  its  use  in  domestic  practice,  which  came 
under  his  notice.  Having  found  it  effectual  upon  trial,  he  published  the  re- 
sults of  his  observation  in  the  American  Journal  of  the  Medical  Sciences 
(Feb.  1832,  ix.  310)  ;  since  which  period  the  medicine  has  been  much  em- 
ployed, so  that  it  may  be  considered  as  among  the  standard  remedies  in 
that  complaint.  It  is  proper  to  state  that  Dr.  Isaac  Hays,  editor  of  the 
journal  just  referred  to,  in  an  editorial  paragraph  appended  to  the  paper 
of  Dr.  Young,  states  that,  nearly  ten  years  previously,  Dr.  Physick  had 
informed  him  that  he  had  known  the  same  remedy,  given  in  doses  of  ten 
grains  every  two  hours,  to  prove  successful  in  several  instances  of  chorea. 
Dr.  Young  gave  a  teaspoonful  of  the  powdered  root  three  times  a  day  to 
an  adult  patient.  I  have  myself  frequently  used  it,  and,  with  so  much 
success,  that,  in  combination  with  sulphate  of  zinc  and  occasional  purg- 
ing, it  is  the  remedy  upon  which  I  have  mainly  relied. 

In  a  case  of  convulsions  resembling  epilepsy,  occurring  monthly  in  a 
young  woman  about  the  catamenial  period,  the  paroxysms  ceased  under 
the  use  of  this  root,  which  I  was  induced  to  try  from  its  effects  in 
chorea.  But,  though  I  have  since  employed  it  in  other  epileptic  cases, 
I  cannot  say  that  I  have  known  it  to  be  of  material  service  in  any  other 
instance. 

In  acute  rheumatism,  it  has  been  used  with  extraordinary  success  by 
Dr.  F.  N".  Johnson,  of  New  York,  who  gave  it  in  more  than  twenty  of 
the  worst  cases,  in  all  of  which  "the  results  were  satisfactory  in  the 
highest  degree ;  every  vestige  of  the  disease  disappearing  in  from  two 
to  eight  or  ten  days,  without  inducing  any  sensible  evacuation,  or  leav- 
ing behind  a  single  bad  symptom;"  and  Dr.  N.  S.  Davis,  now  of  Chi- 
cago, who  makes  this  statement,  observes  in  addition;  "these  trials  have 
been  repeated  by  Dr.  Johnson,  myself,  and  others,  until  we  have  no 
more  doubt  of  the  efficacy  of  cimicifuga,  in  the  early  stage  of  acute 
rheumatism,  than  we  have  of  the  power  of  vaccination  as  a  preventive 
of  variola."  (Trans,  of  the  Am.  Med.Assoc.,  i.  352.)  I  have  had  no 
experience  with  the  remedy  in  this  disease. 

Besides  the  affections  above  mentioned,  cimicifuga  has  been  used  with 
advantage  in  hysteria  and  nervous  headache. 

Dr.  D.  A.  Morse,  of  Alliance,  Ohio,  in  a  communication  to  the  Medi- 
cal and  Surgical  Reporter  (Feb.  9,  186T,  p.  104),  states  that  he  has 
used  cimicifuga  with  advantage  in  chorea,  epilepsy,  hysteria,  certain 
conditions  of  dyspepsia,  rheumatism,  dysmenorrhcea,  neuralgia,  and 
diphtheria. 

Administration.  The  medicine  should  be  used  preferably  in  substance 
or  tincture.  The  method  of  decoction  has  also  been  frequently  employed ; 
but  there  is  reason  to  think  that  the  virtues  of  the  root  are  somewhat 
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impaired  in  the  process.  The  dose  of  the  powder  is  from  a  scruple  to  a 
drachm,  and  may  be  increased,  if  thought  desirable,  until  it  nauseates  or 
produces  vertiginous  sensations.  It  may  be  given  in  syrup,  or  suspended 
in  water.  Of  the  decoction,  made  by  boiling  an  ounce  of  the  bruised 
root  for  ten  or  fifteen  minutes  in  a  pint  of  water,  two  fluidounces  may 
be  given  for  a  dose  ;  and  from  half  a  pint  to  a  pint  may  be  taken  during 
the  twenty-four  hours.  Of  a  tincture,  made  with  four  ounces  of  the 
bruised  root  and  a  pint  of  diluted  alcohol,  the  dose,  equivalent  to  that 
above  mentioned  of  the  powder,  is  from  about  one  fluidrachm  to  half  a 
fluidounce.  These  doses  may  be  repeated  three  or  four  times  a  day  in 
chronic  cases.  They  must  be  proportionably  reduced  for  children.  Dr. 
Davis  states  that  twenty  grains  of  the  powder,  or  from  thirty  to  sixty 
drops  of  the  tincture,  should  be  given,  in  acute  rheumatism,  every  two 
hours  until  its  effects  are  observable.  (Ibid.,  p.  356.)  If  the  root  is 
without  smell,  and  of  little  or  no  taste,  it  should  be  rejected.  I  have 
been  in  the  habit  of  considering  the  retention  of  the  characteristic  odour, 
as  a  sufficient  test  of  its  activity. 

A  Fluid  Extract  (EXTRACTUM  CIMICTFUG.E  FLUIDUM,  U.  S.~)  was  in- 
troduced into  the  U.  S.  Pharmacopoeia  at  the  recent  revision.  It  is  a 
very  concentrated  tincture,  of  which  a  fluidounce  represents  a  troyounce 
of  the  root.  The  dose  is  from  twenty  minims  to  a  fluidrachm. 


GELSEMIUM GELSEMIUM.  U.  S.  —  Gelseminum.  —  Yellow  Jas- 
mine. 

Gelsemium,  which  may  now  be  received  as  the  ordinary  designation 
of  the  medicine,  is  the  root  of  Gelsemium  sempervirens,  the  yellow  or 
Carolina  jasmine  of  our  Southern  States.  The  medicine  has  been  ad- 
mitted into  the  secondary  catalogue  of  the  U.  S.  Pharmacopoeia,  and, 
judged  of  by  the  extent  to  which  it  is  used  throughout  this  country,  it 
might,  perhaps,  be  considered  as  worthy  of  a  place  in  the  primary.  For 
the  physical  and  chemical  properties  of  the  root,  I  must  content  myself 
with  referring  to  the  U.  S.  Dispensatory.  Its  effects  on  the  system  ap- 
pear to  be  such  as  entitle  it  to  a  place  among  the  nervous  sedatives  in 
our  classification ;  but,  never  having  had  any  experience  with  the  medi- 
cine, I  am  not  authorized  to  speak  authoritatively  on  the  subject. 

In  moderate  doses  gelsemium  is  said  to  cause  agreeable  sensations 
of  languor  with  muscular  relaxation.  Largely  taken,  it  diminishes  the 
frequency  and  force  of  the  pulse  and  the  frequency  of  respiration,  and,  act- 
ing on  the  nervous  system,  causes  vertigo,  dimness  or  disorder  of  vision, 
dilated  pupil,  general  muscular  debility,  and  insensibility  to  pain,  but 
with  neither  delirium  nor  stupor.  It  commonly  begins  to  act  in  half  an 
hour,  and  ceases  after  one  or  two  hours,  leaving  no  unpleasant  effect. 
Originally  employed  only  as  a  vermifuge,  it  was  accidentally  found  to 
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possess  remarkable  sedative  properties  in  febrile  disease,  and  came  into 
extensive  use  as  a  domestic  remedy,  and  among  the  so-called  eclectic 
practitioners,  before  it  came  to  the  knowledge  of  the  regular  profession. 
It  is  given  as  an  arterial  sedative  in  the  different  idiopathic  fevers  ;  in 
the  phlegmasia3,  especially  pneumonia,  pleurisy,  and  acute  rheumatism; 
and,  with  reference  to  its  depressing  influence  on  nervous  irritation,  in 
epilepsy,  chorea,  hysteria,  and  neuralgia.  It  has  also  been  recommended 
in  gonorrhoea.  Though  efficient  in  the  form  of  infusion,  it  is  generally 
used  in  that  of  a  tincture,  which  may  be  made  in  the  proportion  of  four 
ounces  of  the  fresh  root  to  a  pint  of  diluted  alcohol.  The  dose  of  this 
tincture  is  from  twenty  to  fifty  drops. 
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OIL..A.SS 

CEREBRAL  SEDATIVES. 

I  HAVE  given  this  designation  to  a  class  of  sedatives  which  act  imme- 
diately upon  the  cerebral  centres,  or  those  of  relation,  as  well  as  upon 
the  organic  nervous  centres,  including  those  which  control  the  functions 
of  respiration  and  circulation.  In  other  words,  they  are  medicines  which 
directly  depress  the  cerebral  as  well  as  the  spinal  functions,  and  indirectly 
those  of  the  lungs  and  heart.  They  bear  to  the  nervous  sedatives  a 
similar  relation  to  that  which  the  cerebral  stimulants  bear  to  the  nervous 
stimulants.  The  nervous  sedatives  in  their  depressing,  as  the  nervous 
stimulants  in  their  excitant  influence,  often  leave  consciousness,  intellect, 
and  emotion  comparatively  little  disturbed.  The  cerebral  sedatives,  like 
the  cerebral  stimulants,  «powerfully  affect  these  functions,  the  former 
directly  depressing,  the  latter  directly  exciting  and  indirectly  depressing 
them.  It  may  at  first  sight  seem  strange,  that  the  phenomena  produced 
by  these  two  latter  classes,  which  operate  in  exactly  opposite,directions, 
should  to  a  certain  extent  be  the  same.  Thus  drowsiness,  insensibility, 
and  loss  of  consciousness  result  both  from  the  cerebral  stimulants  and 
cerebral  sedatives.  But  there  is  this  difference,  that  they  are  the  indi- 
rect effects  of  the  former,  and  the  direct  effects  of  the  latter.  The  cerebral 
stimulants  primarily  excite  the  cerebral  functions,  which  subsequently 
become  impaired  through  the  overwhelming  congestion  of  the  nervous 
centres ;  the  cerebral  sedatives  produce  the  latter  effect  immediately, 
without  any  preliminary  excitation.  Under  the  influence  of  the  one 
class,  the  loss  of  consciousness  proceeds  from  an  active  congestion  of  the 
centres  so  great  as  to  suspend  their  function,  just  as  active  hepatic  con- 
gestion suspends  the  secretion  of  bile ;  under  that  of  the  other,  a  similar 
loss  of  consciousness  follows  from  a  direct  diminution  of  the  power  to 
act,  just  as  the  liver  ceases  to  secrete  when  depressed  into  a  state  of  tor- 
por. But,  while  the  cerebral  sedatives  thus  operate  specially  upon  the 
functions  of  the  brain,  they  also,  like  the  nervous  sedatives,  depress  those 
of  the  medulla  oblongata  and  spinal  marrow,  and  reduce  respiration  and 
circulation  ;  thus  differing  from  the  latter  class  simply  by  the  superaddi- 
tion  of  a  more  decided  cerebral  influence.  In  treating  of  the  cerebral 
stimulants,  I  observed  that  most  of  them  might  be  employed,  in  small 
doses,  insufficient  materially  to  affect  the  brain,  for  the  same  purposes  as 
the  nervous  stimulants.  In  like  manner,  the  cerebral  sedatives,  in  quan- 
tities inadequate  to  the  production  of  their  characteristic  cerebral  phe- 
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nomena,  may  serve  the  same  practical  purposes  as  the  nervous  sedatives. 
The  more  powerful  of  this  class  of  medicines  are  extremely  dangerous  if 
abused,  from  their  tendency  directly  to  prostrate  all  the  great  vital  func- 
tions. The  cerebral  stimulants,  when  given  so  largely  as  to  destroy  life,  do 
so  through  a  previous  exaltation  of  the  stimulated  centres;  and  conse- 
quently there  is  an  intermediate  stage,  before  the  fatal  depression  can 
ensue.  From  the  cerebral  sedatives,  largely  given,  the  danger  is  imme- 
diate.* Therefore,  though  there  may  be  in  nature  many  substances 
having  the  powers  which  characterize  the  present  class,  few  of  them 
have  been  introduced  into  use.  Their  powerfully  poisonous  properties 
have  tended  to  discourage  experiment.  Of  the  therapeutic  applications 
of  those  in  use,  it  will  be  sufficient  to  treat  under  the  articles  themselves, 
as  they  are  severally  considered. 

Before  treating  of  the  several  medicines  of  the  class,  I  will  call  atten- 
tion to  certain  influences,  of  a  mental  character,  which  may  often  be  ad- 
vantageously applied  to  similar  practical  purposes. 

MENTAL  INFLUENCE  AS  A  CEKEBRAL  SEDATIVE. 

As  there  are  states  of  mind  of  a  tonic  character,  such  as  hope,  cheer- 
fulness, etc.,  and  others  powerfully  stimulant,  as  anger;  so  are  there 
feelings  of  a  depressing  tendency,  of  which  advantage  may  sometimes 
be  taken  to  allay  morbid  excitement,  and  which,  in  the  hands  of  a  judi- 
cious practitioner,  may  be  made  to  answer  an  excellent  purpose,  espe- 
cially in  nervous  affections.  Apprehension,  fear,  despondency,  grief, 
and  similar  modifications  of  feeling,  have  a  sedative  effect  both  on  the 
nervous  and  circulatory  systems,  which,  though  not  very  obvious  when 
the  cause  is  but  slight  and  temporary,  may  under  opposite  circumstances 
become  alarming,  and,  by  a  long  continuance,  has  not  uufrequently 
proved  fatal.  It  is  impossible,  however,  to  give  precise  rules,  for  the 
remedial  management  of  such  influences.  This  must  be  left  to  the  judg- 
ment of  the  practitioner,  under  the  guidance  of  his  general  therapeutic 
principles,  when  the  opportunity  for  their  useful  employment  may  offer. 
It  is  in  disorders  of  pure  nervous  irritation  that  they  are  most  efficient. 
Hysterical  excitement  will  often  yield  to  a  depressing  emotion  as  to  a 
charm  ;  and  the  violence  of  insanity  will  sometimes  give  way  under  the 
same  influence. 

*  In  a  communication  made  by  M.  Jacobowitch  to  the  French  Academy,  upon  the 
histology  of  the  nervous  system,  it  is  incidentally  stated  that,  whenever  he  had 
examined  the  brain  and  spinal  marrow  of  animals  which  he  had  destroyed  by  the 
sedative  poisons,  as  hydrocyanic  acid,  nicotia,  conia,  etc.,  he  had  found  the  struc- 
ture of  the  cerebral  and  spinal  nervous  matter  useless  for  histological  examination, 
as  the  nervous  and  cellular  elements  were  entirely  destroyed,  owing,  as  he  supposed, 
to  an  interruption  of  their  nutrition  through  the  agency  of  the  poison.  (Arch.  Gtn., 
6e  se"r.,  x.  499.) 
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Monotony  of  thought ,  emotion,  or  sensation  has  a  singularly  soothing 
effect  on  nervous  excitement,  and  in  health  operates  strongly  in  depress- 
ing the  nervous  functions  of  animal  life.  Its  effect,  in  producing  drow- 
siness, which  is  a  suspension  more  or  less  complete  of  these  functions, 
is  well  known.  Nor  is  the  explanation  of  its  depressing  influence  diffi- 
cult. The  cerebral  centres  of  thought,  volition,  emotion,  and  sensation, 
like  all  other  living  parts  of  the  system,  are  kept  in  action  by  their  appro- 
priate excitants,  internal  or  external,  deprived  of  which  they  cease  to 
act.  The  centres  of  themselves  are  probably  powerless.  In  the  ordi- 
nary course  of  life,  the  agencies  which  keep  them  in  operation  are  gen- 
erally present,  during  the  waking  period,  and  sustain  a  regular  degree 
of  activity.  But,  if  the  attention  can  be  turned  strongly  into  one  par- 
ticular direction,  so  as  to  abstract  from  the  cerebral  centres  the  mental 
influences  which  constitute  their  proper  stimuli,  while  the  object  of  atten- 
tion has  itself  so  little  interest  as  not  to  bring  thought  or  feeling  into 
play,  the  consequence  is  that  the  centres  in  general  fall  into  a  state  of 
repose,  while  that  corresponding  to  the  object  of  attention,  fatigued  by 
its  over-exertion,  itself  sinks  into  the  same  condition ;  and  a  universal  de- 
pression of  the  functions  of  relation  is  induced.  The  person  thus  oper- 
ated on  becomes  at  first  listless  or  languid,  then  drowsy,  and  at  length 
sleeps  more  or  less  profoundly.  This  occupancy  of  the  attention  by 
one  object,  or  a  series  of  objects  of  the  same  nature,  is  what  is  here 
meant  by  monotony.  To  count  one  hundred  or  one  thousand  backward ; 
to  repeat  mentally  the  multiplication  table  in  a  similar  direction ;  to 
think  over  a  series  of  sovereigns,  or  of  historical  events  chronologically, 
in  an  ascending  or  descending  scale ;  to  keep  constantly  present  to  the 
mind  the  most  uninteresting  event  of  the  day,  or  the  dullest  character 
of  one's  acquaintance ;  to  listen  to  a  prosy  speaker,  or  to  read  resolutely 
a  no  less  prosy  book ;  these,  or  similar  expedients,  are  often  sufficient, 
not  only  to  induce  sleep  under  ordinary  circumstances,  but  often  to 
overcome  very  obstinate  fits  of  wakefulness. 

The  same  effect  is  produced  by  a  similar  monotony  of  impression  on 
the  senses.  In  reference  to  hearing,  how  often  do  we  see  drowsiness 
induced  by  simple  and  constantly  repeated  melody,  as  the  lullaby  of  the 
mother ;  by  the  ceaseless  roar  of  the  waves  upon  a  beach,  of  a  waterfall, 
or  of  a  breeze  in  the  pine  tops;  by  the  buzz  of  insects,  or  the  hum  of 
machinery!  Through  the  sight,  similar  effects  are  produced  by  an  in- 
tent gaze  upon  a  single  object,  or  upon  a  uniform  succession  of  move- 
ment, as  the  waving  of  a  field  of  grain,  or  the  manual  passes  of  a  mes- 
merizer,  the  majestic  rolling  of  the  ocean,  or  the  rocking  of  a  cradle. 
But  perhaps  the  strongest  effects  of  this  kind  are  produced  through  the 
sense  of  touch.  A  gentle  movement  of  the  fingers  of  another  person 
through  the  hair,  the  slight  touches  of  a  skilful  barber  in  shaving,  the 
sensation  of  rocking  motion,  or  the  gentle  friction  of  a  soft  hand  upon 
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the  surface  of  the  body,  often  have  a  wonderfully  composing  effect.  I 
have  not  unfrequently  seen  the  restlessness  and  intolerable  uneasiness  of 
nervous  debility,  or  febrile  disease,  yield  entirely  to  a  continuous  and 
quiet  movement  of  the  hand  of  the  nurse  over  the  extremities ;  and  a 
similar  friction  along  the  back  will  often  relieve  for  a  time  the  most 
violent  spinal  neuralgia. 

The  cessation  or  diminution  of  habitual  impressions  upon  the  senses 
has  a  similar  sedative  influence.  Thus,  the  exchange  of  the  glare  and 
glitter  of  a  town,  its  unceasing  rattle,  and  clatter,  and  bustle,  for  the 
soft  green,  and  comparative  stillness  of  the  country,  often  produces  the 
most  happy  effects  in  calming  nervous  agitation,  and  is  among  our  most 
effectual  remedies  for  purely  nervous  disorder  induced  by  the  artificial 
life  of  cities. 

Artificial  Somnambulism.  Hypnotism.  The  powers  of  the  so-called 
animal  magnetism  or  mesmerism,  which  is  nothing  more  nor  less  than 
a  condition  of  artificial  somnambulism,  cannot  be  passed  over  without 
notice,  in  a  list  of  sedative  mental  influences.  That  there  is  a  peculiar 
condition  of  system  induced  under  the  operations  of  the  animal  mag- 
netizers,  or  practical  biologists,  or  by  whatever  other  name  they  may 
prefer  to  be  called,  I  do  not  think  that  any  one  who  has  cai'efully  and 
practically  examined  into  the  subject  can  deny.  The  state  is  not  sleep, 
though  analogous  to  it.  The  mental  faculties,  and  emotional  functions, 
and  to  a  considerable  degree  the  sensations,  are  in  a  state,  as  it  were,  of 
abeyance.  They  exist,  but  are  not  capable  of  original  and  voluntary 
exercise.  The  ordinary  exterior  influences  have  little  or  no  effect.  The 
internal  impulses  and  motives  which  usually  direct  the  mental  opera- 
tions have  lost  their  power.  The  system  is  a  sort  of  animated  machine, 
which  acts  through  an  impulse  given  it  before  entering  into  the  condi- 
tion, or  under  suggestions  made  while  in  it,  and  continues  to  act  in  the 
direction  of  these  influences  without  any  self-controlling  power.  A 
singular  attendant  upon  it  is  frequently  an  absence  of  sensibility  to  pain- 
ful impressions,  so  that  severe  surgical  operations  may  be  performed 
without  the  least  apparent  suffering  to  the  patient,  and  often  without 
any  recollection  of  them  upon  restoration  of  the  ordinary  state  of  the 
system.  The  anaesthesia  is  often  as  perfect  as  that  induced  by  chloro- 
form or  ether ;  and  it  is  said,  though  I  have  myself  seen  no  case  of  the 
kind,  that,  as  in  etherization,  the  insensibility  to  pain  is  sometimes  estab- 
lished before  consciousness  is  lost.  The  special  senses,  on  the  contrary, 
though,  like  the  mental  faculties  and  the  emotions,  not  in  full  exercise, 
are,  like  them,  susceptible  of  impressions  in  accordance  with  the  original 
direction  taken  by  the  mind  upon  entering  the  new  state,  or  with  sug- 
gestions afterwards  presented  to  it  from  outward  sources.  The  muscu- 
lar action  is  under  the  same  influence.  It  is  often  exercised  in  the  direc- 
tion of  the  original  ruling  impulse,  or  in  that  subsequently  given ;  but 
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otherwise  is  powerless.  Thus,  if  a  limb  is  moved  into  any  position,  it 
will  often  retain  that  position,  as  in  cataleptic  persons.  Indeed,  I  do 
not  know  how  better  to  express  the  whole  sensorial  condition  than  to 
say,  that  it  is  in  a  sort  of  mental  catalepsy,  moving  only  as  directed  by 
some  force  exterior  to  itself.  It  is  not,  however,  my  intention  to  enter 
into  a  thorough  consideration  of  this  condition ;  but  merely  to  treat  of  it 
as  a  therapeutic  instrument,  the  proper  application  of  which  requires 
that  it  should  be  in  some  degree  understood. 

The  methods  employed  to  bring  the  system  into  this  state  are  such  as 
are  calculated  to  fix  the  attention  on  some  one  object  for  a  considerable 
time,  so  as  to  abstract  the  mind  from  all  its  other  functions,  which  a/e 
thus  depressed  from  the  absence  of  their  usual  excitants,  and  fall  into  a  sort 
of  imperfect  sleep ;  while  the  function  in  exercise  becomes  enfeebled  by 
fatigue,  and  in  its  turn  assumes  the  same  condition.  The  eyes  are  closed, 
the  body  falls  back  apparently  senseless  and  motionless,  the  hands  usually 
become  cool  and  moist,  and  sleep  seems  to  have  been  induced.  But 
special  sensibility  and  perception  are  not  lost ;  and,  in  the  absence  of 
any  internal  but  involuntary  impression  which  may  serve  as  an  impulse 
to  movement,  nothing  but  a  suggestion  from  without  is  wanting  to  guide 
the  whole  sensorial  faculties  into  any  desired  direction;  and  it  is  remark- 
able that,  in  this  direction,  the  sensorial  functions  often  evince  a  high 
and  unusual  degree  of  activity,  particularly  those  of  the  memory  and 
the  special  senses. 

The  manipulations  employed  to  induce  the  condition,  the  downward 
passes  with  the  hands  from  the  head  along  the  body  and  limbs,  the 
pressure  of  the  hands,  and  the  steady  gaze  of  the  operator,  are  too  well 
known  to  require  minute  description.  But  these  special  manipulations 
are  not  necessary ;  the  great  point  being  to  fix  the  attention  and  absorb 
the  faculties  in  one  particular  direction.  Mr.  James  Braid,  surgeon,  of 
Manchester,  England,  has  shown  that  the  same  end  can  be  accomplished 
by  fixing  the  eye,  and  concentrating  the  thoughts,  as  much  as  possible, 
upon  some  one  object,  especially  if  this  be  somewhat  above  the  level  of 
the  eye,  so  as  to  render  an  unusual  effort  necessary  to  maintain  the 
proper  line  of  vision.  I  have  seen  the  effect  produced  by  a  mere  steady 
look  of  the  operator ;  and  some  have  the  faculty  of  inducing  this  con- 
dition in  themselves  by  a  mental  effort. 

Asa  remedy,  this  agency  has  often  been  found  useful  in  promoting 
sleep  in  the  wakeful;  in  suppressing  the  multitudinous  nervous  dis- 
orders of  hysteria  ;  in  relaxing  painful  spasm ;  in  subduing  neuralgic 
pains,  and  those  of  nervous  rheumatism  and  gout ;  in  curing  nervous 
headache ;  and  in  relieving  spinal  irritation,  palpitations  of  the  heart, 
chorea,  hooping-cough,  and  spasmodic  asthma.  In  producing  these  effects 
it  probably  operates  by  depressing  the  nervous  centres,  thus  removing 
any  irritation  existing  in  them,  and  rendering  them  insensible  to  irritant 
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influence  from  elsewhere;  in  other  words,  it  acts  as  a  pure  nervous  seda- 
tive. It  appears-  also,  that  the  chain  of  nervous  or  mental  association 
which  had  before  sustained,  perhaps  for  a  long  time,  the  morbid  con- 
dition, having  been  broken,  is  not  always  joined  again ;  so  that  the 
patient  is  permanently  cured ;  especially  when  the  process  is  more  or 
less  frequently  renewed,  as  returns  of  the  affection  call  for  it. 

Another  important  therapeutic  advantage  of  this  measure  is,  accord- 
ing to  Dr.  Braid,  the  opportunity  it  affords  the  practitioner  of  bringing 
the  whole  force  of  the  patient's  mind,  through  the  principle  of  sugges- 
tion, to  bear  upon  the  desired  pathological  modification,  or  therapeutic 
effect,  and  thus  to  add  the  well-known  and  long-recognized  influence 
of  the  imagination  to  that  of  the  remedy.  (See  Ed.  Month.  Journ.  of 
Med.  Sci.,  June,  1851,  p.  511,  and  July,  1853,  p.  14.) 

It  was  at  one  time  supposed  that  hypnotism  might  take  the  place  of 
ether  and  chloroform,  as  anaesthetic  agents,  in  surgical  operations.  The 
measure  was  tried  in  Paris,  and  failed  (Lancet,  Dec.  1859,  p.  668),  as 
might  have  been  anticipated;  for  there  is  a  large  number  of  persons 
who  cannot  be  brought  under  this  influence  by  any  means  hitherto 
used  ;  and,  when  produced,  the  degree  and  duration  of  the  insensi- 
bility are  so  variable,  and  the  patient  often  so  easily  aroused  out  of 
the  condition,  as  altogether  to  unfit  it,  as  a  general  rule,  for  the  purposes 
of  the  surgeon. 


I.  HYDROCYANIC    ACID. 
ACIDUM  HYDROCYANICUM. 

Syn.  Prussia  Acid. 

As  hydrocyanic  acid  is  employed  in  a  number  of  different  forms,  and 
obtained  from  different  sources,  it  will  be  most  convenient  to  treat  first 
of  its  general  effects  on  the  system,  and  therapeutic  applications,  and 
subsequently  of  the  several  forms  and  sources  alluded  to,  with  all  that 
is  peculiar  to  each. 

1.  Effects  on  the  System. 

In-  its  concentrated  state,  hydrocyanic  acid  is  one  of  the  strongest 
poisons  known ;  but,  properly  diluted  and  guarded,  it  is  a  perfectly 
safe  medicine.  With  slight  local  irritant  properties,  it  is  a  powerful 
sedative  to  the  whole  nervous  system,  operating  with  special  force  on 
the  brain. 

In  small  medicinal  doses,  it  often  controls  abnormal  nervous  excite- 
ment, without  any  other  observable  impression.  More  largely  taken,  it 
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occasions  a  sense  of  irritation  in  the  throat  when  swallowed,  sometimes 
nausea,  a  feeling  of  confusion  in  the  brain,  vertigo,  perhaps  headache, 
faintness,  dimness  of  vision,  and  drowsiness;  and  all  these  cerebral 
symptoms  may  result  from  simply  smelling  a  bottle  of  the  strong  acid. 
The  pulse  is  sometimes  retarded,  sometimes  accelerated,  but  generally 
if  not  always  weakened.  The  respiration  is  also  disturbed,  being  either 
hurried  or  diminished.  Its  direct  influence  on  the  nervous  tissue  is  de- 
pressing, as  evinced  by  the  numbness  it  produces,  and  the  relief  which 
it  sometimes  affords  to  pain.  Its  sedative  powers,  however,  are  much 
more  obvious  when  it  is  taken  in  poisonous  doses. 

Poisonous  Effects.  Death  has  frequently  resulted  from  prussic  acid, 
taken  either  accidentally,  or  with  a  view  to  self-destruction.  The  small 
quantity  required,  the  rapidity  of  its  operation,  and  the  absence  of  painful 
effect,  have  recommended  it  to  the  suicide  and  the  poisoner ;  but  the 
suspicion  which  sudden  death  excites,  and  the  means  of  detection  af- 
forded by  the  odour  and  chemical  reactions  of  the  acid,  have  had  a 
tendency  to  deter  the  latter;  so  that  poisoning  by  this  agent  is  probably 
less  frequent  now  than  formerly. 

Insensibility  and  death  usually  take  place  so  soon  after  a  poisonous 
dose  of  the  acid,  that  opportunities  are  not  often  afforded  of  observing 
the  early  eifect  of  it  in  the  human  subject.  It  may  be  inferred,  however, 
from  the  recollections  of  those  who  have  recovered,  from  occasional  ob- 
servation of  fatal  cases  from  the  commencement,  and  from  various  cir- 
cumstances noticed  before  or  after  death  implying  purposed  movements 
on  the  part  of  the  patient,  that  a  short  period  generally  if  not  always 
elapses,  after  the  application  of  the  poison,  before  consciousness  and  the 
power  of  action  are  lost.  The  symptoms  noticed  during  this  interval 
have  been  a  feeling  of  heat  or  acrimony  in  the  mouth  and  fauces,  some- 
times nausea  with  salivation,  confusion  of  head,  dizziness,  noises  in  the 
ears,  vertigo,  stiffening  of  certain  muscles,  constriction  of  the  throat, 
general  weakness,  faintness,  etc.  These,  however,  are  soon  lost  in  com- 
plete insensibility  or  profound  coma,  which  sometimes  comes  on  in  from 
ten  to  twenty  seconds,  and  is  rarely  postponed  beyond  one  or  two 
minutes ;  though  a  case  is  on  record,  in  which  it  did  not  occur  until  a 
quarter  of  an  hour  after  the  taking  of  the  poison. 

It  is  in  this  condition  of  insensibility  that  the  patient  is  usually  first 
seen.  The  eyes  are  fixed  and  glistening,  and  the  pupil  generally  dilated, 
and  perfectly  insensible  to  light;  the  respiration  is  deep,  laboured,  and 
slow,  sometimes  sobbing,  and  occasionally  attended  with  frothing  of  the 
mouth;  an  odour  of  prussic  acid  not  unfrequently  exhales  with  the 
breath ;  the  pulse  is  extremely  feeble,  irregular,  often  imperceptible,  and 
the  skin  pale  or  livid,  and  bathed  in  a  cool  sweat ;  convulsions  are  very 
frequent,  with  tetanic  rigidity  of  the  muscles,  and  especially  trismus, 
though  sometimes  the  body  is  quiet  and  motionless ;  involuntary  evac- 
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nations  occur  in  some  instances ;  and,  finally,  death  takes  place,  it  may 
be  so  early  as  two  minutes  from  the  ingestion  of  the  acid,  and  gener- 
ally if  not  always  within  an  hour.  Of  seven  cases  of  epileptic  patients 
in  one  of  the  Parisian  hospitals,  poisoned  at  one  time  by  the  exhibition, 
through  mistake,  of  a  strong  instead  of  a  weak  preparation  of  prussic 
acid,  all  of  whom  perished,  the  first  died  at  the  end  of  fifteen,  and  the 
last  of  forty-five  minutes.  The  period  is  said  to  be  shorter  from  a  large 
than  a  small  poisonous  dose ;  though  there  is  no  fixed  relation  in  this 
respect. 

Should  death  not  take  place  within  an  hour,  the  patient  generally 
survives,  waking  up  as  from  a  deep  sleep,  and  gradually  returning  to 
complete  consciousness  and  health.  The  recovery  is  usually  rapid.  It 
may  occur  in  half  an  hour,  or  be  postponed  for  three  or  four  hours. 
Sometimes  vomiting  takes  place  with  returning  sensibility,  and  proba- 
bly proves  salutary  by  the  evacuation  of  the  poison. 

The  lowest  quantity  which  has  been  known  to  cause  death  is,  I  be- 
lieve, nine-tenths  of  a  grain  of  the  anhydrous  acid,  equivalent  to  about 
forty-nine  drops  of  the  diluted  acid  of  the  U.  S.  Pharmacopeia.  So 
small  a  quantity  as  thirty-six  drops  of  the  latter  has  produced  the  most 
violent  and  threatening  symptoms  of  poisoning,  from  which,  however, 
the  patient  recovered.  Occasionally  a  considerably  larger  amount  has 
been  taken  without  causing  death.  Dr.  Taylor,  in  his  Treatise  on 
Poisons  (Lond.,  A.D.  1848,  p.  672),  states  that  the  largest  dose  of  the 
anhydrous  acid,  from  which  recovery  is  known  to  have  taken  place 
spontaneously,  is  one  grain  and  a  half,  equal  to  somewhat  more  than  a 
drachm  of  the  diluted  acid. 

Attention  has  been  called  by  Dr.  Chanet  to  a  kind  of  chronic  poison- 
ing from  prussic  acid,  produced  by  frequent  exposure  to  its  vapours,  in 
quantities  insufficient  to  cause  immediate  death,  as  in  certain  manufac- 
turing processes.  The  symptoms  are  dull  pain  in  the  head,  darting 
pains  over  the  eyes,  abnormal  sounds  in  the  ears,  dizziness,  vertigo, 
pain  in  the  precordial  region,  difficult  respiration,  constriction  of  the 
throat,  feelings  as  of  suffocation,  and  alternate  wakefulness  and  somno- 
lency. (Oaz.  des  Hopit.,  Juil.  24,  1847.) 

It  has  been  questioned  whether  hydrocyanic  acid  has,  like  digitalis, 
the  cumulative  property ;  whether,  in  other  words,  having  been  given  for 
some  time  in  regularly  successive  doses,  without  observable  effect,  it  sud- 
denly acts  at  last  with  the  accumulated  force  of  the  whole,  or  a  consider- 
able portion  of  the  quantity  taken.  I  have  never  seen  any  tendency  of 
this  kind  in  hydrocyanic  acid,  and  do  not  think  that  danger  need  be  ap- 
prehended, with  due  care  not  to  increase  the  dose  to  an  amount  which 
might  itself  prove  hazardous.  There  may  be  a  temporary  insuscepti- 
bility to  the  action  of  the  poison,  which  may  at  length  suddenly  cease; 
and  a  dose  which,  a  short  time  previously,  would  not  have  been  felt, 


182  GENERAL    SEDATIVES.  [PART  II. 

might  now  prove  dangerous.  But  it  is  the  last  dose  here  that  acts,  and 
not  the  accumulated  doses  before  taken.  The  influence  of  the  poison  is 
too  brief  for  this  danger;  and,  if  it  do  not  operate  within  a  few  hours, 
it  will  probably  be  decomposed  or  eliminated  without  effect. 

After  death,  the  odour  of  prussic  acid  sometimes  exhales,  from  the 
body,  and  is  often  strongly  perceived  upon  opening  the  stomach.  It  is 
said  also  to  be  occasionally  discoverable  in  the  blood,  and  the  different 
cavities.  The  reader  must  not  confound  this  odour  with  that  of  the  oil 
of  bitter  almonds.  To  me  the  two  are  quite  distinct.  The  latter  smell 
might  lead  to  the  suspicion  that  hydrocyanic  acid  had  been  swallowed 
in  connection  with  the  oil,  with  which  it  is  generally  associated ;  but 
it  would  afford  no  proof  of  poisoning  with  the  pure  acid.  The  only 
marked  phenomenon  presented,  upon  post-mortem  examination,  is  a 
universal  venous  congestion,  proving  that  the  circulation  had  been 
arrested  in  the  lungs.  The  blood  is  usually  found  dark,  and  either  fluid 
or  imperfectly  coagulated.  The  left  ventricle  of  the  heart  is  sometimes 
found  contracted,  while  the  remainder  of  the  organ  is  flaccid  and  empty, 
or  filled  with  dark  blood.  It  is  said  that  marks  of  inflammation  exist 
in  the  stomach  and  bowels ;  but  death  is  often  too  rapid  to  permit  the 
establishment  of  this  process,  and  the  redness  which  has  been  ascribed 
to  inflammation  is  probably  owing  simply  to  venous  congestion 

Treatment  of  Poisoning  by  Hydrocyanic  Acid.  Unhappily,  the  op- 
portunity for  interposing  remedies  is  seldom  offered,  in  consequence  of 
the  speedy  occurrence  of  death.  The  prominent  indications  are  to  sup- 
port or  restore  the  respiratory  function,  and  to  obviate  the  debilitating 
influence  of  the  poison  until  it  shall  cease  to  act.  To  neutralize  or  evac- 
uate the  acid  is  also  desirable,  and  should  be  aimed  at  when  the  oppor- 
tunity is  offered ;  but  too  often  the  case  ends  fatally  before  the  requisite 
measures  can  be  carried  into  effect ;  and  the  closure  of  the  mouth,  and 
the  inability  to  swallow,  are  impediments  in  the  way  of  their  applica- 
tion. The  most  effective  measure  is  probably  to  dash  cold  water  upon 
the  face,  head,  or  shoulders,  or  to  pour  it  upon  the  spine.  This,  by  the 
shock,  rouses  the  nervous  centres,  and  favours  the  restoration  or  contin- 
uance of  respiration.  For  the  same  purpose,  carbonate  of  ammonia,  or  the 
aromatic  spirit  of  ammonia,  should  be  applied  assiduously  to  the  nostrils ; 
the  latter  remedy  should  be  administered  by  the  mouth,  if  the  patient 
can  swallow,  or  by  the  rectum  if  he  cannot;  and  stimulation  externally 
should  be  resorted  to  by  friction  and  rubefacients.  Chlorine  has  been 
recommended  as  an  antidote,  and,  if  it  can  be  obtained  in  time,  it  may 
be  administered  in  the  form  of  chlorine  water,  or  perhaps  dilute  solution 
of  chloride  of  lime.  Another  antidote  has  been  recommended,  consist- 
ing of  the  mixed  sulphates  of  protoxide  and  sesquioxide  of  iron,  which 
must  be  preceded  by  a  solution  of  carbonate  of  potassa.  The  common 
sulphate  of  iron  of  the  shops  may  be  employed,  as  it  really  contains  the 
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two  oxides.  An  insoluble  and  inert  ferrocyanide  of  iron  or  Prussian 
blue  is  formed,  and  the  hydrocyanic  acid  neutralized.  The  two  solu- 
tions, the  alkaline,  namely,  and  the  chalybeate,  may  be  introduced  suc- 
cessively into  the  stomach  by  injection,  if  the  patient  cannot  swallow. 
Should  there  be  any  disposition  to  vomit,  it  should  be  favoured  by  warm 
drinks.  Should  respiration  have  ceased,  it  must  be  restored  artificially, 
and  efforts  may  be  made  to  rouse  the  vanishing  action  of  the  heart  by 
means  of  the  electro-magnetic  influence. 

2.  Mode  of  Operation. 

Until  lately,  it  has  been  supposed  that  hydrocyanic  acid  operated, 
through  nervous  communication,  upon  the  brain;  the  rapidity  of  its  ac- 
tion precluding,  as  it  was  imagined,  the  supposition  that  it  could  pro- 
duce its  effects  through  absorption.  At  present  the  general  opinion 
tends  towards  the  view,  that  it  operates  on  the  system  exclusively 
through  the  circulation;  and  I  have  myself  no  doubt  that  this  view  is 
correct.  In  the  first  place,  it  is  quite  certain  that  the  medicine  is  not 
only  absorbed,  but  rapidly  so.  Its  odour  in  the  breath  of  one  who  has 
swallowed  it,  and  in  the  blood  and  the  cavities  of  the  body  after  death, 
its  discovery  in  the  blood  by  chemical  tests,  and  the  fact  that  it  oper- 
ates in  the  same  manner  to  whatever  absorbing  surface  it  may  be  ap- 
plied, are  sufficient  proofs  to  this  effect.  Secondly,  experiments  have 
proved  that,  however  speedy  may  be  its  operation,  as  for  example  in 
three  or  four  seconds  when  inhaled  into  the  lungs  of  a  small  animal, 
yet  the  movement  of  the  blood  is  sufficiently  rapid  to  allow  time  for  its 
absorption  and  conveyance  to  the  brain.  Thirdly,  it  is  not  prevented 
from  acting,  when  applied  to  the  tongue  or  stomach,  by  cutting  off  the 
nervous  communication  between  these  organs  and  their  nervous  centres. 
Lastly,  if  the  circulation  of  the  blood  be  arrested  from  the  place  of  its 
application,  it  produces  no  effect.  The  fact,  moreover,  that  it  operates 
more  rapidly  when  inhaled  than  when  applied  in  any  other  mode, 
whether  by  the  stomach,  rectum,  or  a  wound,  favours  the  idea  of  its 
absorption ;  as  the  air-cells  of  the  lungs  afford  a  readier  entrance  into 
the  circulation  than  any  other  surface ;  and  the  distance,  by  the  route  of 
the  circulation,  thence  to  the  brain  is  shorter  than  from  any  other  point 
of  application,  even  the  jugular  veins. 

The  strong  acid  dropped  into  the  eye,  placed  upon  the  tongue,  intro- 
duced into  the  stomach  or  rectum,  applied  to  a  wound,  or  injected  into 
one  of  the  serous  cavities,  or  into  the  blood  of  one  of  the  lower  animals, 
usually  produces  death,  and  sometimes  in  a  few  seconds,  so  that  the 
action  seems  almost  immediate.  The  animal  generally  dies  with  con- 
vulsions. 

The  heart  continues  beating  after  respiration  has  ceased.  Dr.  Pereira 
states  that  he  had  examined  a  considerable  number  of  animals  destroyed 
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by  hydrocyanic  acid,  and  had  met  with  no  instance  in  which  the  heart 
had  ceased  to  beat,  when  the  chest  was  opened  immediately  after  ap- 
parent death.  According  to  the  same  observer,  the  voluntary  muscles, 
too,  retain  their  irritability,  contracting  under  the  application  of  galvan- 
ism, though  the  contrary  has  been  noticed  by  some  others.  (Mat.  Med., 
3d  ed.,  p.  1796.) 

From  the  above  facts,  it  may  be  inferred  that  the  acid  operates  di- 
rectly on  the  cerebral  and  spinal  centres,  and  indirectly  upon  the  lungs 
and  heart,  probably  first  suspending  respiration  through  the  want  of  the 
proper  nervous  influence  to  the  pulmonary  function,  and  secondly  arrest- 
ing the  heart's  action  through  the  want  of  blood  from  the  lungs.  Death, 
therefore,  takes  place  from  asphyxia.  Hence  the  general  venous  con- 
gestion observed  after  death,  affecting  the  brain,  lungs,  abdominal  viscera, 
etc.  The  insensibility,  however,  is  the  antecedent  of  the  asphyxia,  and 
depends  not  upon  the  want  of  blood  in  the  brain,  but  upon  the  immediate 
paralyzing  influence  of  the  poison. 

The  convulsions  serve  in  no  degree  to  prove  an  irritant  action  of  the 
acid ;  for  the  same  effect  is  sometimes  produced  by  a  very  copious  loss 
of  blood. 

It  would  seem  also  that  hydrocyanic  acid  has  a  direct  sedative  effect 
on  the  nervous  peripheries ;  for  numbness  and  relief  of  pain  have  occa- 
sionally resulted  from  its  local  action,  without  any  apparent  influence  on 
the  brain. 

3.  Therapeutic  Application. 

Hydrocyanic  acid  is  chiefly  calculated  to  meet  the  two  indications  of 
allaying  nervous  irritation,  and  controlling  the  action  of  the  heart.  It  is 
sometimes  also  employed  to  relieve  pain. 

In  inflammations,  it  is  of  little  use  during  the  stage  of  highest  action; 
but  sometimes,  when  the  heart  remains  unusually  irritable,  after  the 
local  excitement  has  in  great  measure  yielded  or  been  subdued,  it  may 
be  employed  with  advantage  to  calm  the  circulation.  In  the  pulmonary 
inflammations,  it  also  acts  beneficially  by  quieting  the  cough,  for  which 
purpose  it  may  be  substituted  for  opium,  when  the  latter  medicine  is 
contraindicated  by  its  property  of  checking  bronchial  secretion.  It  is 
most  conveniently  used,  in  connection  with  expectorants  and  demulcents, 
in  the  form  of  cough  mixtures. 

In  various  nervous  diseases  it  has  been  extensively  used.  At  one  time 
it  had  great  reputation  in  pertussis,  and  was  even  thought  to  be  adequate 
to  the  cure  of  that  affection ;  but  experience  has  shown  that  it  is  useful 
only  as  a  palliative ;  and,  even  in  this  respect,  it  has  no  advantage  over 
the  cerebral  and  nervous  stimulants,  as  belladonna  and  assafetida.  It 
has  also  been  employed  in  the  paroxysm  of  spasmodic  asthma;  but  it  is 
quite  unequal  to  the  violence  of  this  complaint,  unless  employed  in  doses 
which  might  prove  hazardous ;  and  the  disease  is,  therefore,  left  to  safer 
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medicines.  Indeed,  this  is  the  great  disadvantage  of  hydrocyanic  acid, 
that  it  cannot  be  given  so  as  to  produce  a  vigorous  therapeutic  impres- 
sion, without  the  danger  of  inducing  its  poisonous  effects;  a  disadvantage 
which  it  shares  with  all  the  most  powerful  cerebral  and  nervous  seda- 
tives, but  which,  in  consequence  of  the  great  rapidity  and  violence  of  its 
action,  belongs  to  it  in  greater  degree  probably  than  to  any  other.  We 
are,  therefore,  compelled  to  satisfy  ourselves  with  those  milder  curative 
influences  which  can  be  obtained  from  small  and  safe  doses.  Nervous 
cough  sometimes  yields  very  happily  to  the  medicine.  It  has  recently 
been  employed  by  Dr.  Kenneth  McLeod,  with  great  advantage,  in 
various  forms  of  insanity,  with  especial  reference  to  its  efficacy  in  allay- 
ing the  paroxysms  of  excitement  so  often  attendant  on  that  disease.  The 
relief  afforded  is  various  in  degree  and  duration;  being  sometimes  com- 
plete, in  other  cases  partial ;  in  some  temporary,  and  in  others  again 
permanent.  He  uses  it  both  by  the  mouth  and  by  subcutaneous  injec- 
tion, and  in  the  ordinary  doses,  never  exceeding  six  drops.  A  single 
dose  will  sometimes  be  sufficient;  but  if  no  benefit  is  experienced,  or  the 
effect  has  been  dissipated,  it  may  be  repeated  at  the  end  of  an  hour. 
(Med.  Times  and  Gaz.,  March,  1863,  p.  262.) 

But  it  is  in  diseases  of  the  heart  that  hydrocyanic  acid  exhibits,  I 
think,  its  most  valuable  powers.  In  the  more  violent  inflammatory 
affections  of  the  organ  or  its  membranes,  or  in  the  excessive  excitement 
of  high  febrile  disease,  it  will  do  little  good  in  safe  or  prudent  doses;  nor 
is  it  adequate,  in  such  doses,  to  the  control  of  strong  hypertrophic  action ; 
but  in  palpitation  and  other  irregularities  in  the  function  of  the  organ, 
of  no  very  energetic  character,  whether  purely  nervous,  or  associated 
with  organic  disease,  I  know  no  medicine  better  calculated  to  alleviate 
the  disturbed  function,  and  afford  ease  and  comfort  to  the  patient.  I  use 
the  officinal  diluted  acid  habitually  in  such  cases,  in  the  dose  of  two  or 
three  drops  every  two  or  three  hours,  in  emulsion  of  sweet  or  bitter 
almonds,  and  often  find  it  to  Afford  relief,  after  failing  with  the  more 
powerful  action  of  digitalis.  It  may  be  used  also  in  aneurism  of  the 
aorta;  but,  as  the  indication  here  is  rather  simply  to  reduce  the  circula- 
tion than  to  regulate  it,  more  good  may  be  expected  from  digitalis,  or 
the  arterial  sedatives.  It  is  the  element  of  nervous  disturbance  in  the 
heart's  derangements,  that  hydrocyanic  acid  is  peculiarly  calculated  to 
control. 

Some  years  since,  much  was  expected  from  hydrocyanic  acid  in  . 
phthisis;  and  the  remedy  was  often  used  without  due  regard  to  its 
poisonous  powers.  While  in  the  height  of  its  vogue  in  Philadelphia,  I 
happened  to  hear  of  two  cases  of  this  disease,  in  which  it  was  supposed 
to  be  the  immediate  cause  of  death.  Such  accidents  deterred  from  its 
continued  use,  and  it  has  fallen  into  neglect  in  the  treatment  of  this  dis- 
ease, at  least  in  its  ordinary  medicinal  form ;  though,  as  it  exists  in  wild 
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cherry  bark  tea,  it  is  still  much  and  advantageously  employed  in  this 
country.  Its  influence  in  quieting  cough,  and  in  calming  the  excessive 
frequency  of  pulse  so  common  in  phthisis,  renders  it  useful  as  a  pallia- 
tive, and  adjuvant  of  other  measures;  and  its  association  with  a  tonic 
principle,  in  the  bark  just  alluded  to,  gives  peculiar  efficiency  to  that 
medicine.  Next  to  cod-liver  oil,  there  is  no  one  medicine  upon  which  I 
am  disposed  to  place  more  reliance,  in  the  treatment  of  phthisis,  than 
upon  the  wild  cherry  bark,  or  Pruuus  Virginian  a  of  our  national  Pharma- 
copoeia. 

Gastric  Pains.  In  the  neuralgic  pains  of  the  stomach  so  frequent  in 
dyspepsia,  whether  in  the  form  of  gastrodynia,  gastric  spasm,  or  pyrosis, 
hydrocyanic  acid  is  much  esteemed  by  many  British  practitioners.  It 
is  said  sometimes  to  act  with  great  promptness  and  efficiency  in  the  relief 
of  those  pains,  when  purely  nervous;  and  it  has  been  recommended  also 
in  similar  affections  of  the  bowels.  It  has  been  employed,  moreover,  in 
ordinary  cholera  morbus,  and  in  epidemic  cholera;  but,  in  the  latter  at 
least  of  these  affections,  it  can  be  of  little  service  in  any  safe  dose. 

Externally  it  has  been  found  useful  in  allaying  the  itching  and  irrita- 
tion of  certain  cutaneous  eruptions,  such  as  lichen,  prurigo,  eczema,  im- 
petigo, etc.  The  mode  of  its  application  will  be  mentioned,  under  the 
several  preparations  or  forms  in  which  the  medicine  is  used. 


Forms  in  which  Hydrocyanic  Jicid  is  Used. 

Pure  anhydrous  hydrocyanic  acid  is  so  powerful,  and  so  extremely 
dangerous  if  abused,  and  withal  is  so  liable  to  spontaneous  change,  and 
therefore  to  uncertainty  of  strength,  that  it  has  been  discarded  from  the 
officinal  lists,  and  should  not  be  kept  in  the  shops.  The  medicine  should 
be  used  only  in  the  dilute  form,  either  as  nature  offers  it  to  us  in  various 
vegetable  products,  or  as  prepared  according  to  the  direction  of  the  offi- 
cinal codes.  Numerous  plants  belonging  to  the  genera  Cerasus,  Prunus, 
arid  Amygdalus — the  cherry,  plum,  almond,  peach,  etc. — yield  hydro- 
cyanic acid  in  connection  with  a  peculiar  volatile  oil,  when  treated  with 
water.  The  bark,  leaves,  blossoms,  and  kernel  of  the  fruit  are  the  parts 
from  which  these  products  may  be  most  abundantly  obtained.  All  these 
parts  have  a  peculiar  aromatic  odour,  and  a  not  unpleasant  bitterness, 
which  they  owe  in  part  at  least  to  the  associated  acid  and  oil  alluded  to, 
and  which  are  quite  characteristic.  Neither  the  hydrocyanic  acid  nor 
the  oil  exists,  in  any  considerable  proportion,  in  the  parts  of  the  plants 
mentioned ;  but  both  are  the  product  of  a  reaction  between  a  principle 
contained  in  the  plant,  and  water.  The  principle  referred  to  is  a  bitterish 
substance  named  amygdalin,  which,  through  the  agency  of  another 
substance,  of  nitrogenous  composition  and  albuminous  character,  de- 
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nominated  emulsin,  also  contained  in  the  plant,  and  with  the  presence 
of  water,  is  converted  into  hydrocyanic  acid  and  a  volatile  oil,  which 
come  over  together  in  distillation,  and  which,  thus  obtained,  are  identical 
with  the  well  and  long-known  essential  oil  of  bitter  almonds.  The 
emulsin  acts  merely  as  a  kind  of  ferment;  the  real  change  taking  place 
between  the  amygdalin  and  the  water.  Hence  it  is  that  the  various  vege- 
table products  mentioned,  when  quite  dry,  are  destitute  of  the  character- 
istic odour;  and  they  have  the  characteristic  taste  and  effects  on  the  sys- 
tem, when  swallowed,  only  because  they  find,  in  the  saliva  and  the  gastric 
liquids,  the  water  necessary  to  the  formation  of  the  new  bodies.  The 
following  are  the  parts  of  these  plants  officinally  recognized,  along  with 
their  several  preparations;  the  wild  cherry  bark,  which  has  already  been 
treated  of  among  the  tonics,  being  omitted.  After  these  will  come  an 
account  of  the  several  officinal  preparations  of  hydrocyanic  acid  itself. 


I.  BITTER  ALMONDS.  —  AMYGDALA  AMARA.  U.S. 

These  are  the  kernels  of  the  fruit  of  Amygdalus  communis,  variety 
amara,  or  bitter  almond  tree,  growing  wild  in  Persia,  Syria,  and  the 
north  of  Africa.  They  are  brought  chiefly  from  Mogadore,  in  the  em- 
pire of  Morocco.  All  that  is  here  said  of  the  bitter  almond  is  equally 
applicable  to  the  kernel  of.  the  common  peach,  or  fruit  of  Amygdalus 
Persica. 

Bitter  almonds,  when  perfectly  dry,  have  little  or  no  smell,  but,  when 
rubbed  with  water,  acquire  a  strong  odour  like  that  of  the  peach  blos- 
som. Their  taste  is  of  a  peculiar  not  unpleasant  bitterness.  With  water 
they  form  an  emulsion  which  contains  all  their  active  properties.  They 
are  chiefly  employed  to  impart  flavour  in  confectionery  and  cookery ;  but 
sometimes  also  to  obtain  the  medical  effects  of  hydrocyanic  acid.  Their 
emulsion  is  used  in  the  cough  of  catarrh  and  phthisis,  also  as  a  lotion  in 
skin  affections,  to  allay  itching,  tingling,  etc.  They  act  in  these  affec- 
tions partly  through  their  demulcent  properties,  but  chiefly  through  the 
hydrocyanic  acid  generated  in  them  with  the  presence  of  water.  To  pre- 
pare the  emulsion,  half  an  ounce  of  the  almond  or  peach  kernels  is  to  be 
rubbed  with  half  a  drachm  of  gum  arabic,  two  drachms  of  loaf  sugar,  and 
eight  fluidounces  of  water,  and  the  liquid  then  strained.  The  dose  is  a 
tablespoonful.  Bitter  almonds  are  also  an  ingredient  in  the  officinal  sy- 
rupus  amyydalee,  or  syrup  of  orgeat,  which,  therefore,  forms  a  good 
addition  to  cough  mixtures.  Beside  this,  there  are  two  officinal  prepa- 
rations of  bitter  almonds,  and  one  non-officinal,  which  require  a  brief  notice. 

1.  OIL  OF  BITTER  ALMONDS — OLEUM  AMYGDALAE  AMAR.E. 

U.S. 

This  is  obtained  by  distilling  with  water  bitter  almonds,  previously 
deprived  of  their  fixed  oil  by  expression.  It  is' of  a  yellowish  colour, 
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with  a  strong  odour  of  the  kernels,  and  a  bitter,  acrid,  burning  taste.  It 
is  soluble  in  alcohol  and  ether,  and  slightly  so  in  water.  It  consists 
mainly  of  hydrocyanic  acid,  dissolved  in  or  combined  with  a  volatile  oil, 
upon  which  its  peculiar  odour  and  taste  chiefly  depend.  When  freed 
from  the  former  ingredient,  it  has  the  ordinary  properties  of  the  volatile 
oils,  and  retains  its  smell  and  taste,  but  is  no  longer  poisonous.  When 
taken  internally  in  its  original  state,  it  produces  on  the  system  all  the 
effects  of  hydrocyanic  acid,  and  has  the  advantage,  as  a  medicine,  over 
the  pure  diluted  acid,  that  it  will  keep  for  a  long  time  without  any  ma- 
terial deterioration ;  the  oil  being  a  preservative  to  the  active  ingredient. 
It  is,  indeed,  a  very  convenient  form  for  the  administration  of  the  acid. 
The  dose  is  from  one-quarter  of  a  drop  to  a  drop,  given  at  the  ordinary 
intervals,  and  cautiously  increased,  if  necessary,  until  some  effect  is  ex- 
perienced. It  is  most  conveniently  administered  in  emulsion  with  gum 
arabic,  loaf  sugar,  and  water,  and  may  be  applied  externally  to  irritating 
cutaneous  eruptions,  either  in  the  same  form,  or  dissolved  in  water,  in 
the  proportion  of  one  minim  to  the  fluidounce,  through  the  intervention 
of  a  little  spirit.  It  is  so  poisonous,  that  four  drops  of  it  are  said. to  have 
killed  a  dog  of  medium  size.  A  patient  who  was  supposed  to  have  taken 
two  drachms  of  it,  died  in  twenty-one  minutes.  (Lancet,  Dec.  1863, 
p.  44T.) 

2.  BITTER  ALMOND   WATER.  — A*  QUA   AMYGDALAE   AMAR.E. 
U.S. 

This  may  be  prepared  either  by  distilling  water  from  bitter  almonds, 
or,  as  directed  in  the  TJ.  S.  Pharmacopoeia,  by  dissolving  the  volatile  oil 
of  bitter  almonds  in  water,  through  the  intervention  of  carbonate  of  mag- 
nesia ;  one  minim  of  the  oil  being  used  to  two  fluidounces  of  water.  The 
latter  method  is  preferable,  as  yielding  a  more  uniform  product.  As  the 
preparation  is  liable  to  change  upon  being  kept,  it  should  be  made  in 
small  quantities  at  a  time,  as  wanted  for  use.  It  may  be  used  as  a  vehicle 
for  other  substances,  when  hydrocyanic  acid  is  at  the  same  time  indi- 
cated, as  in  nervous  coughs,  palpitation  of  the  heart,  and  various  spas- 
modic complaints.  The  proportions  of  the  mixture  should  be  so  arranged, 
that  a  tablespoonful  may  be  given  for  a  dose  to  an  adult.  The  prepara- 
tion made  by  distilling  the  almonds  is  of  uncertain  strength,  and  should 
be  discarded.  It  is  said  to  have  been  prescribed  with  fatal  effects. 

3.  AMYGDALIN. 

This  is  procured  from  bitter  almonds.  For  an  account  of  the  process 
the  reader  is  referred  to  the  IT.  S.  Dispensatory.  It  is  a  white,  crystal- 
lizable  substance,  inodorous,  of  a  sweetish  bitter  taste,  freely  soluble  in 
water  and  hot  alcohol,  slightly  so  in  cold  alcohol,  and  insoluble  in  ether. 
When  mixed  with  emulsin  and  water,  it  is  converted  into  the  oil  of  bit- 
ter almonds,  altogether  identical  in  properties  with  that  obtained  by  dis- 
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tilling1  the  fruit.  Now,  as  emulsin  is  contained  in  sweet  almonds,  it  follows 
that  a  preparation  may  be  made,  having  the  effects  of  hydrocyanic  acid, 
by  rubbing  together  a  little  amygdalin,  sweet  almonds,  and  water,  so  as 
to  form  an  emulsion.  Wohler  and  Liebig  recommend  that  17  grains  of 
amygdalin  should  be  added  to  a  fluidounce  of  emulsion  of  sweet  almonds, 
prepared  with  two  drachms  of  the  fruit.  The  dose  would  be  from  thirty 
minims  to  a  fluidrachm.  As  amygdalin  keeps  well  when  dry,  a  prepara- 
tion of  uniform  strength  could  thus  be  obtained  when  wanted.  Amyg- 
dalin itself  produces  no  poisonous  effect  when  swallowed ;  as  there  is 
nothing  in  the  stomach  which  can  act  the  part  of  a  ferment  like  emulsin  ; 
nevertheless,  it  should  not  be  swallowed  largely,  lest  by  accident  some- 
thing might  have  been  taken  having  this  property.* 


II.  CHERRY-LAUREL  LEAVES. — LAURO-CERASUS.  Br. 

These  are  the  leaves  of  Cerasus  Lauro-cerasus,  De  Cand.  (Prunus 
Lauro-cerasus,  Linn.),  or  the  common  European  cherry -laurel,  a  small 
evergreen  tree,  indigenous  in  Asia  Minor,  but  naturalized  throughout 
the  temperate  parts  of  Europe,  where  it  is  also  cultivated  for  medical 
and  ornamental  purposes.  The  fresh  leaves,  when  entire,  have  little  if 
any  smell,  but,  when  bruised,  emit  an  odour  like  that  of  moistened  bitter 
almonds,  and  have  the  same  bitter  taste.  By  distillation  with  water 
they  yield  also  a  similar  product.  These  leaves  have  recently  been  recom- 

*  Some  interesting  results,  in  relation  to  this  subject,  have  been  obtained  by  K61- 
liker  and  Miiller,  of  Wiirtzburg.  Amygdalin  and  emulsin,  introduced  separately 
into  the  blood,  produce  hydrocyanic  acid  ;  and,  if  the  quantity  be  sufficiently  large, 
death  soon  ensues.  Poisoning  does  not  result  when  amygdalin  is  introduced  directly 
into  the  blood,  and  emulsin  into  the  alimentary  canal ;  but  does  result  when  the  case 
is  reversed,  that  is,  when  emulsin  is  injected  into  the  blood  and  amygdalin  into  the 
alimentary  canal.  It  appears  then  that  while  amygdalin  may  be  absorbed  from  the 
stomach  and  bowels,  emulsin  is  not ;  probably  because  it  undergoes  digestion,  as  it 
is  not  found  in  the  primae  vise  afterwards.  In  rabbits,  death  is  produced  by  the  in- 
troduction of  amygdalin  into  the  stomach  without  emulsin;  from  which  it  is  to  be 
inferred  that  there  is  something  in  their  stomachs  which  is  capable  of  acting  the 
part  of  the  latter  principle.  (B.  and  F.  Medico- chir.  Rev.,  April,  1857,  p.  378,  from 
the  Allgemein.  Medizin.  Central.  Zeilung.)  It  is  affirmed  that  when  emulsin  and 
amygdalin  are  introduced  successively  into  the  healthy  stomach,  poisoning  does  not 
take  place;  and  the  question  has  been  asked,  why  it  is  that  the  usual  reaction  be- 
tween these  substances  should  not  occur,  with  the  generation  of  hydrocyanic  acid. 
The  question  has  been  answered  by  advancing  the  conjecture  that  emulsin  may  be 
digested  by  the  gastric  liquor;  but  M.  Lusana  is  said  to  have  ascertained  that  emul- 
sin  is  really  not  dissolved  by  the  gastric  juice;  and  the  question  is  now  thought  to 
be  solved  by  the  fact,  that  the  reaction  will  not  take  place,  or  will  take  place  but 
feebly  in  the  presence  of  an  acid;  and  it  is  inferred  that  it  is  the  acid  of  the  gastric 
juice  which  is  the  preservative  agent.  (Ibid.,  July,  1864,  p.  236.) — Note  to  the  second 
and  third  editions. 
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mended  by  M.  Julien,  as  the  best  application  that  can  be  made  to  open 
wounds.  He  places  one  or  more  leaves  between  two  layers  of  very  fine 
linen,  and  then  applies  them  to  the  wound,  taking  care  that  the  whole 
diseased  surface  is  covered.  The  next  day  suppuration  is  found  to 
have  been  promoted,  and  fungous  granulation  repressed.  The  leaves  are 
freshly  applied  everyday;  a  favourable  progress  is  established;  and 
restoration  of  the  parts  takes  place  as  if  by  enchantment.  (Ann.  de 
Therap.,  1864,  p.  89.) 

Cherry-Laurel  Water  (AQUA  LAURO-CERASI,  Br.}  is  made  by  distill- 
ing the  fresh  leaves  of  the  cherry-laurel  with  water  In  order  to  aid  in 
its  preservation,  a  little  alcohol  is  often  added ;  but  the  British  Phar- 
macopoeia simply  directs  that  it  should  be  kept  in  well-stopped  bottles. 
Though  considerably  employed  on  the  Continent  of  Europe,  for  the  same 
purposes  as  diluted  hydrocyanic  acid,  it  is  at  best  an  uncertain  prepara- 
tion, liable  to  change  on  keeping,  and  therefore  not  to  be  relied  on.  Dr. 
S.  R.  Rittenhouse,  however,  of  Lehigh  Co.,  Penn.,  has  employed  it, 
with  very  favourable  results,  in  the  after-pains  of  puerperal  women.  (Am. 
Journ.  of  Med.  Sci.,  April,  1861,  p.  604.)  The  dose  is  from  thirty 
minims  to  a  fluidrachm. 


III.  DILUTED  HYDROCYANIC  ACID. — AciDUM  HYDROCT- 
ANICUM  DlLUTUM.  U.S.,  Br. 

This  is  the  form  in  which  hydrocyanic  acid  is  ordinarily  used.  It  is 
procured  in  various  methods.  In  the  U.  S.  Pharmacopoeia  two  pro- 
cesses are  given,  one  for  procuring  it  on  the  large  scale  for  keeping,  the 
other  on  a  small  scale  as  wanted  for  use. 

Preparation.  According  to  the  first  method,  ferrocyanide  of  potassium, 
sulphuric  acid,  and  water  are  distilled  together ;  the  resulting  vapour  is 
received  in  water,  which  condenses  it ;  and  then  so  much  distilled  water 
is  added  to  the  distilled  product,  as  to  make  it  of  a  fixed  strength.  In 
this  process  a  portion  of  cyanide  of  potassium  of  the  ferrocyanide  reacts 
with  sulphuric  acid,  so  as  to  produce  bisulphate  of  potassa  and  hydrocy- 
anic acid,  the  potassium  being  oxidized  at  the  expense  of  the  water,  and 
the  cyanogen  combining  with  its  liberated  hydrogen.  There  is  left  be- 
hind a  compound  of  two  eqs.  of  ferrocyanogen  with  one  only  of  the  two 
eqs.  of  cyanide  of  potassium. 

By  the  second  method,  cyanide  of  silver  is  mixed  with  a  fixed  propor- 
tion of  muriatic  acid  and  water,  the  mixture  is  shaken,  and  the  clear 
liquid  poured  off  from  the  precipitate  which  forms.  The  hydrogen  of 
the  acid  combines  with  the  cyanogen  of  the  cyanide  to  form  hydrocy- 
anic acid ;  while  the  liberated  chlorine  and  silver  unite  to  produce  the 
insoluble  chloride  of  the  metal.  The  cyanide  of  silver,  used  for  this  pur- 
pose, is  procured  by  receiving  the  vapours  of  hydrocyanic  acid,  as  dis- 
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tilled  over  from  the  materials  in  the  first  process,  in  a  solution  of  nitrate 
of  silver,  and  washing  the  precipitate  formed. 

Happily,  the  formula  of  the  British  Pharmacopoeia  is  essentially  the 
same  as  ours;  and  the  acid  produced  is  of  the  same  strength. 

Properties,  etc.  The  diluted  acid,  prepared  in  either  of  the  foregoing 
methods,  contains  only  two  per  cent,  of  the  pure  anhydrous  acid.  It  is 
a  colourless  transparent  liquid,  having  a  peculiar  odour,  quite  different 
from  that  of  the  oil  of  bitter  almonds,  and  a  cooling  slightly  acrid  taste. 
As  it  is  decomposed  by  light,  it  should  be  kept  in  opaque  bottles,  which 
should  be  small  and  well  stopped.  Hydrocyanic  acid  consists  of  one 
equivalent  of  cyanogen  (2  eqs.  carbon  and  1  of  nitrogen)  and  one  of 
hydrogen. 

This  preparation  is  incompatible  with  the  soluble  salts  of  silver,  cop- 
per, and  mercury,  forming  with  them  insoluble  cyanides  of  the  metals 
respectively. 

It  is  said  to  have  proved  fatal,  in  one  instance,  in  the  dose  of  forty- 
nine  minims  ;  and  thirty-six  minims  have  produced  very  threatening 
symptoms.  Its  presence  may  be  detected  by  adding  to  the  suspected 
liquid  first  solution  of  potassa,  next  a  solution  of  the  common  sulphate 
of  iron  of  the  shops,  containing  both  protoxide  and  sesquioxide  of  iron, 
and  lastly  a  little  sulphuric  acid  to  dissolve  any  superfluous  oxide  of 
iron.  If  hydrocyanic  acid  be  present,  the  deep  blue  ferrocyanide  of  iron 
will  be  generated. 

Administration.  The  dose  of  diluted  hydrocyanic  acid  is  from  two  to 
six  drops.  I  usually  begin  with  two  drops  every  two  hours,  gradually 
increasing  until  some  effect  is  obtained,  and  then  regulating  the  amount 
of  the  dose  and  the  interval  so  as  to  maintain  the  desired  impression. 
The  medicine  may  be  given  in  distilled  water,  sweetened  water,  or 
mucilage.  I  often  prescribe  it  with  emulsion  of  sweet  almonds,  some- 
times adding  a  little  of  the  bitter  almond  to  give  flavour  to  the  prepara- 
tion, and  so  managing  the  proportions  that  a  tablespoonful  of  the  emul- 
sion (see  Mistura  Amygdalae,  U.  S.  Disp.)  shall  contain  a  dose  of  the 
diluted  acid.  If  headache,  confusion  of  brain,  giddiness,  faintness,  or 
epigastric  uneasiness  should  be  produced,  the  dose  should  be  lessened. 
It  is  safest,  on  no  occasion,  however  gradually  the  dose  may  be  in- 
creased, to  exceed  twenty  minims  at  once. 


IV.  CYANIDE  OF  POTASSIUM.— PoTASSII  CYANIDUM.  U.  S. 

Preparation.  Cyanide  of  potassium  is  prepared  by  igniting  together 
ferrocyanide  of  potassium  and  carbonate  of  potassa.  The  carbonic  acid 
escapes;  a  portion  of  the  cyanogen  combines  with  a  portion  of  the 
potassium  to  form  cyanide  of  potassium ;  the  liberated  oxygen  of  the 
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potassa  combines  with  another  portion  of  cyanogen  to  form  cyanic  acid, 
which  then  unites  with  an  undecomposed  portion  of  potassa;  and  the 
iron  which  is  separated  falls  to  the  bottom  of  the  melted  mass.  The 
liquid  portion,  being  now  poured  off,  and  allowed  to  cool,  constitutes 
the  salt  in  question,  mixed  with  a  small  and  insignificant  proportion  of 
cyanate  of  potassa. 

Properties.  Thus  made,  cyanide  of  potassium  is  in  white,  opaque 
lumps,  with  a  sharp  somewhat  alkaline  taste  combined  with  that  of  hy- 
drocyanic acid,  deliquescent,  very  soluble  in  water,  and  slightly  soluble 
in  alcohol.  Exposed  to  the  air,  it  exhales  an  odour  of  hydrocyanic  acid, 
owing  probably  to  its  decomposition  by  the  carbonic  acid  of  the  atmos- 
phere. It  has  an  alkaline  reaction.  Almost  any  acid  will  decompose  it, 
liberating  the  hydrocyanic  acid.  Hence,  by  the  addition  of  an  acid  to  it 
at  the  time  of  exhibition,  the  effects  of  hydrocyanic  acid  can  always  be 
obtained ;  and  the  same  result  would  almost  always  follow  its  adminis- 
tration, even  without  previous  admixture  with  an  acid,  as  there  is  usually 
sufficient  acid  for  the  purpose  present  in  the  stomach. 

Effects.  It  is  highly  poisonous  in  over-doses,  acting  precisely  as  hy- 
drocyanic acid.  Whether  it  would  produce  these  effects  without  the  re- 
action of  an  acid  is  not  certainly  known ;  but  it  should  never,  under  any 
circumstances,  be  ventured  upon  in  poisonous  doses.  Some  years  since, 
a  physician  in  France  prescribed  a  three-ounce  mixture  containing  72 
grains  of  cyanide  of  potassium;  a  tablespoonful,  containing  about  12 
grains  of  the  salt,  to  be  taken  three  times  a  day.  At  the  first  dose,  the 
patient  fell  as  from  a  stroke  of  lightning,  and  died  in  three-quarters  of 
an  hour.  The  prescriber  was  condemned  to  pay  a  fine  of  50  francs, 
and  to  be  imprisoned  for  three  months.  (Journ.  de  Pharm.,  3e  ser., 
iii.  82.) 

Administration.  The  dose  is  one-eighth  of  a  grain,  dissolved  in  a 
fluidounce  of  distilled  water,  with  the  addition  of  a  little  dilute  acetic  or 
citric  acid,  either  pure  or  in  the  form  of  vinegar  or  lemon-juice.  It  may 
be  repeated  and  increased,  in  the  same  manner  as  the  diluted  acid  itself. 
It  was  proposed  as  a  substitute  for  hydrocyanic  acid,  on  the  presump- 
tion of  its  greater  certainty  and  uniformity  of  strength ;  and  this  recom- 
mendation would  be  well  founded,  could  we  always  be  assured  of  the 
purity  of  the  preparation  used.  But  this  is  by  no  means  the  case.  It 
may  be  used  externally  also,  as  a  sedative  lotion,  in  the  proportion  of 
from  one  to  four  grains  to  a  fluidounce  of  water;  and  the  stronger  solu- 
tion may  be  employed  for  removing  stains  left  on  the  conjunctiva  by 
nitrate  of  silver,  a  drop  being  applied  every  other  day.  Care  must  be 
taken  not  to  apply  this  solution,  or  any  other  liquid  preparation  of  hy- 
drocyanic acid,  too  freely  to  abraded  or  mucous  surfaces. 
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II.  CHLOROFORM. 
COMMERCIAL  CHLOROFORM.  — CHLOROFORMUM  YENA- 

LE.    U.  S. 

PURIFIED    CHLOROFORM.  — CHLOROFORMUM   PURIFICA- 
TUM.  U.  S. — CHLOROFORMUM.  Br.,  U.  S.  1850. 

Discovery.  Chloroform  was  discovered,  in  the  year  1831,  by  Mr. 
Samuel  Guthrie,  of  Sackett's  Harbour,  New  York,  and  about  the  same 
time  by  Soabeiran  in  France,  and  Liebig  in  Germany ;  but  the  precise 
chemical  nature  of  the  product  was  not  understood,  till  determined  by 
Dumas  in  1834.  By  that  chemist  it  was  ascertained  to  be  a  compound  of 
three  eqs.  of  chlorine  with  one  eq.  of  a  bicarburet  of  hydrogen  called 
formyle,  or,  in  other  words,  to  be  a  terchloride  of  formyle.  Mr.  Guthrie, 
mistakingly  supposing  that  the  substance  obtained  by  him  was  the 
Dutch  liquid,  or  chloric  ether  of  Dr.  T.  Thomson,  gave  it  the  latter 
name,  which  is  still,  though  very  erroneously,  sometimes  applied  to  its 
alcoholic  solution. 

Preparation.  The  chloroform  of  commerce  is  prepared  on  a  large 
scale  by  the  chemical  manufacturer.  The  process  consists  in  distilling 
a  mixture  of  chlorinated  lime  (chloride  of  lime),  water,  and  alcohol. 
Two  liquids  are  condensed  in  the  receiver,  the  heavier  of  which  is  chlo- 
roform. This,  having  been  separated,  is  purified  by  washing  with 
water,  and  by  other  processes  differing  somewhat  with  different  manu- 
facturers; but,  in  the  crude  state  in  which  it  is  delivered  to  commerce, 
though  fitted  for  external  use  and  for  various  pharmaceutical  purposes, 
it  is  often  insufficiently  pure  for  inhalation.  The  LT.  S.  Pharmacopoeia, 
therefore,  very  properly  gives  a  process  for  its  purification,  and  desig- 
nates the  product  as  Purified  Chloroform. 

PURIFIED  CHLOROFORM. — Chloroformum  Purification.  U.S.  The 
process  of  purification  consists  in  first  mixing  and  occasionally  shaking 
together  for  twenty-four  hours  commercial  chloroform  and  sulphuric  acid, 
then  separating  the  lighter  supernatant  liquid,  mixing  it  with  a  little 
stronger  alcohol,  adding  carbonate  of  potassa  previously  heated  to  red- 
ness, and  finally,  after  agitating  the  mixture  thoroughly,  distilling  by 
means  of  a  water-bath  to  dryness.  The  reaction  by  which  the  chloro- 
form is  produced  takes  place  between  the  alcohol  and  the  chlorine  of 
the  chlorinated  lime;  but  along  with  the  proper  chloroform,  other  pro- 
ducts are  generated,  among  which  is  a  chlorinated  pyrogenous  oil,  which 
comes  over  with  the  chloroform.  Some  alcohol  also  distils  over,  and 
probably  chlorine  liberated  by  the  reactions  which  take  place.  These  are 
separated  by  washing  with  water.  In  the  U.  S.  process  of  purification, 
the  sulphuric  acid  is  added  in  order  to  remove  the  pyrogenous  oil,  which 
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it  decomposes  and  destroys;  and  a  little  stronger  alcohol  and  carbonate 
of  potassa  are  subsequently  added,  to  separate  water  and  any  sulphurous 
acid  that  may  result  from  the  partial  decomposition  of  the  sulphuric  acid. 

Properties.  Chloroform  is  a  limpid,  colourless  liquid,  of  a  fragrant, 
ethereal,  apple-like  odour,  and  a  warm,  sweet,  somewhat  pungent,  and 
agreeable  taste.  It  rapidly  volatilizes  on  exposure,  and  boils  at  142°  F. 
It  is  not  inflammable.  Its  specific  gravity  is  1  49.  When  throAvn  into 
water  it  sinks  rapidly,  forming  as  it  falls  distinct  globules,  which  have 
a  characteristic  appearance.  It  is  very  slightly  soluble  in  water,  re- 
quiring for  solution  2000  parts  of  that  liquid,  to  which  nevertheless  it 
distinctly  imparts  its  peculiar  odour.  Alcohol  and  ether  readily  dissolve 
it;  and  its  alcoholic  solution,  if  not  containing  more  than  about  ten  per 
cent,  of  chloroform,  mixes  with  water  without  being  decomposed,  and 
forms  a  liquid  of  a  sweet,  aromatic,  and  grateful  taste.  It  has  itself  ex- 
traordinary solvent  powers;  dissolving  not  only  most  of  the  substances 
soluble  in  alcohol,  such  as  the  volatile  oils,  resins,  camphor,  etc.,  but  also 
some  which  are  not  so,  or  but  imperfectly,  as  gutta  percha,  caoutchouc, 
and  wax.  The  cohesion  between  its  particles  must  be  feeble,  as  it  yields 
a  greater  number  of  drops  from  a  certain  measure  than  any  other  medi- 
cinal liquid  ;  one  fluidrachm  giving  on  an  average  240  drops.* 

Its  sensible  properties,  great  specific  gravity,  behaviour  with  water, 
volatility  without  residue,  low  boiling  point,  and  incombustibility,  suffi- 
ciently distinguish  it  from  all  other  bodies,  f 


*  In  reference  to  this  point,  Prof.  Procter,  at  my  request,  made  numerous  trials 
with  bottles  of  differently-shaped  mouths,  such  as  are  usually  employed  for  holding 
medicines.  The  highest  number  of  drops  yielded  by  a  fluidrachm  of  pure  chloro- 
form was  255,  and  the  lowest  230.  From  a  glass  phial  with  a  recurved  lip,  which 
always  yields  unusually  large  drops,  he  obtained  160  to  the  fluidrachm. 

f  T he  following  mode  of  detecting  chloroform  in  the  blood  has  been  proposed.  When 
heated  to  redness,  its  vapour  is  decomposed,  yielding  with  other  products  chlorine 
and  hydrochloric  acid.  If  a  liquid  containing  a  little  chloroform  be  placed  in  a 
Florence  flask,  provided  with  a  cork  fitted  into  its  neck,  through  which  passes  a 
tube  of  hard  glass,  twelve  or  fifteen  inches  long,  and  if  the  flask  be  now  heated  to 
160°  so  as  to  vaporize  the  chloroform,  and  the  middle  part  of  the  tube  heated  to 
redness  by  means  of  a  spirit-lamp,  the  vapour  escaping  through  the  outer  end 
of  the  tube  will  be  found  to  redden  litmus-paper,  to  render  blue  starch- paper  pre- 
viously wetted  with  solution  of  iodide  of  potassium,  and  to  precipitate  white  a  solu- 
tion of  nitrate  of  silver,  thus  indicating  the  presence  of  the  two  products  of  decom- 
position referred  to.  This  experiment  has  been  tried  with  a  quantity  of  putrid  blood, 
containing  two  drops  of  chloroform,  and  proved  perfectly  successful.  The  test, 
however,  does  not  seem  to  have  answered  practically;  for  in  one  fatal  case,  and  in 
three  cases  in  which  the  system  was  fully  under  the  influence  of  chloroform,  not  a 
particle  could  be  detected.  The  inference  is  that,  if  in  the  blood  at  all,  it  was  in  a 
proportion  too  small  to  yield  evidence  of  its  presence.  (Guy's  Hospit.  Rep.,  x.  200, 
A.D.  1864.)  Nevertheless,  negative  results  of  this  kind  must  be  more  largely  accu- 
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1.  Effects  on  the  System. 

Chloroform,  in  its  local  action,  is  first  irritant  and  afterwards  sedative ; 
in  its  general  influence  is  powerfully  sedative,  primarily  to  the  nervous 
system,  and  secondarily  to  the  respiration  and  circulation.  When  it 
first  became  known  as  a  medicine,  I  was  disposed,  with  others,  to  con- 
sider it  a  stimulant  of  the  same  class  as  ether,  alcohol,  and  opium;  but  I 
soon  found  that  it  was  impossible  to  reconcile  some  of  its  most  obvious 
effects  with  this  view  of  its  powers,  and,  having  made  a  more  particular 
investigation  into  its  operation,  became  convinced  that  it  was  directly 
and  essentially  sedative  to  the  nervous  system  generally,  and  especially 
to  the  brain.  In  a  number  of  patients,  to  whom  I  gave  it  internally,  in 
doses  of  from  thirty  to  seventy  drops,  I  could  detect  no  evidence  of  in- 
crease in  the  cerebral  functions,  or  in  the  action  of  the  heart,  but  found 
it  moderately  sedative  to  both.  A  young  medical  gentleman,  who  took 
a  fluidrachm  of  it,  assured  me  that  he  experienced  no  mental  excite- 
ment, though  a  pleasing  calmness  was  induced,  with  some  cerebral  con- 
fusion, and  a  feeling  of  drowsiness.  The  pulse  was  at  no  time  in  the 
least  accelerated,  but  soon  became  somewhat  less  frequent ;  nor  was  there 
any  heat  of  skin,  or  hurry  of  respiration.  Dr.  Henry  Hartshorne,  at  the 
time  resident  physician  in  the  Pennsylvania  Hospital,  made  various  trials 
with  it  upon  himself,  and  in  the  wards  under  my  care,  with  the  same 
results.  "From  seventy-five  drops  of  it  there  was  a  diminution  of  con- 
sciousness and  sensorial  capacity ;  sight,  hearing,  and  touch  became  less 
impressible ;  and  positive  drowsiness  was  produced.  There  was  no  feel, 
ing  of  exhilaration  or  disorder ;  and  the  pulse,  so  far  from  being  accel- 
erated, was  reduced  two  beats  in  the  minute."  (Am.  Journ.  of  Med. 
Sci.,  Oct.  1848,  p.  353.) 

In  relation  to  the  effects  of  doses  larger  than  a  fluidrachm,  M.  Aran 
has  recorded  a  case  in  which  a  quantity,  supposed  to  be  from  eight  to 
ten  drachms,  was  swallowed  in  mistake  by  a  man.  There  was  at  first 
a  burning  sensation  produced,  with  ineffectual  efforts  to  vomit;  in  a  few 
minutes  afterwards  he  was  found  with  his  eyes  glistening,  his  features 
animated,  singing  and  talking  incoherently,  and  unable  to  recognize  those 
about  him.  There  were  some  convulsive  movements;  the  skin  was  in- 
sensible to  painful  impressions ;  sight  was  lost ;  and  the  pulse  was  be- 
tween seventy  and  eighty.  In  the  course  of  twenty  or  thirty  minutes 
sleep  ensued,  which  became  very  deep,  and  was  attended  with  ^insensi- 
bility of  the  surface,  and  complete  relaxation ;  the  respiration  and  circu- 
lation remaining  normal.  The  sleep  continued  several  hours.  Next 

mulated  before  they  can  be  considered  as  conclusive;  and  in  any  doubtful  case  of 
chloroform  poisoning,  it  would  be  proper  to  apply  the  test,  as  its  evidence  if  positive 
would  decide  the  question.  (Note  to  the  third  edition.) 
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day  he  could  remember  nothing  of  what  had  passed,  and  the  unpleasant 
symptoms  gradually  disappeared.  (Butt,  de  Therap.,  xlii.  296.) 

In  consequence  of  its  local  irritant  property,  chloroform  not  unfre- 
quently  occasions  nausea  and  vomiting,  especially  when  not  thoroughly 
suspended,  and  equally  distributed  in  the  vehicle  in  which  it  is  given. 
Its  weight  and  insolubility  probably  produce  this  effect,  causing  it  to 
fall  against  the  surface  of  the  stomach,  and  thus  to  act  in  an  undiluted 
state  upon  the  mucous  membrane.  By  proper  administration,  this  effect 
may,  to  a  considerable  extent,  be  avoided.  Nevertheless,  in  my  expe- 
rience, it  is  the  strongest  objection  to  the  internal  use  of  the  medicine, 
which,  so  far  as  its  influence  on  the  system  is  concerned,  may,  I  believe, 
be  given  with  perfect  safety  in  any  moderate  dose. 

Local  Effects.  When  applied  to  any  sentient  part,  chloroform  pro- 
duces at  first  a  painful  burning  sensation,  with  more  or  less  rubefaction, 
and  sometimes  vesication.  In  a  short  time  the  irritation  ceases,  and  is 
followed  by  a  more  or  less  entire  loss  of  sensibility  in  the  part,  with 
relief  to  any  existing  pain,  which  is  often  surprisingly  sudden  and  com- 
plete. The  irritant  impression  is  of  course  stronger  upon  the  mucous 
membranes,  or  an  abraded  surface,  than  on  the  sound  skin,  in  which, 
however,  when  the  chloroform  is  undiluted,  the  smarting  and  burning 
are  often  severe.  Some  degree  of  the  same  effect  is  produced  by  the 
vapour,  similarly  applied ;  though  much  less  considerable.  Diluted  to  a 
much  less  extent  than  as  it  must  exist  in  the  circulation,  the  medicine 
quite  loses  this  irritant  property,  and  becomes  perfectly  bland ;  so  that 
the  possession  of  the  property  by  no  means  implies  that  the  chloroform, 
when  absorbed,  will  in  the  slightest  degree  excite  the  parts  with  which 
it  is  brought  into  contact.  The  local  anaesthetic  power  of  chloroform 
was  noticed  by  MM.  Flourens,  Serre,  and  Longet,  who,  in  their  experi- 
ments upon  animals,  observed  that,  when  applied  to  the  extreme  nerves 
uncovered,  it  rendered  them  completely  insensible.  But  credit  is  more 
particularly  due  to  Dr.  Nunneley,  for  having  drawn  attention  to  this  prop- 
erty, not  only  in  chloroform,  but  in  other  agents  also,  and  for  showing 
that  advantage  might  be  taken  of  it  for  practical  purposes.  He  proved 
that  the  insensibility  was  not  confined  to  the  precise  locality  of  the  ap- 
plication, but  extended  also  a  considerable  distance  along  the  nervous 
trunk. 

Effects  from  Inhalation.  When  the  vapour  of  chloroform  is  inhaled, 
it  first  produces  an  irritant  impression  on  the  mucous  membrane  of  the 
air-passages,  which,  however,  is  inconsiderable,  and  scarcely  more  than 
momentary,  and  is  soon  followed  by  a  local  torpor  and  relaxation,  de- 
pendent probably  upon  the  direct  contact  of  the  agent.  But  all  merely 
local  effect  is  very  speedily  absorbed  in  the  powerful  impression  made 
on  the  system.  The  inhalation  may  be  effected  by  simply  holding  the 
chloroform  in  the  vicinity  of  the  mouth  and  nostrils.  The  vapour  enters 
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with  the  air  inspired.  When  but  a  small  quantity  of  the  liquid  is  em- 
ployed, as  from  twenty  to  thirty  minims,  its  effect  begins  to  be  felt  in 
the  head  within  a  few  seconds.  The  brain  becomes  somewhat  confused, 
abnormal  sounds  are  heard,  sight  is  disordered,  a  vague  sense  of  pleas~ 
ure  is  experienced,  hallucinations,  generally  agreeable,  and  sometimes 
apparently  ludicrous,  are  produced,  and  a  loss  of  consciousness,  more  or 
less  complete,  takes  place,  generally  with  quiet  sleep,  but  occasionally 
with  dreamy,  incoherent  speech,  or  laughter,  and  very  rarely  turbulence. 
Consciousness  returns  in  five  or  six  minutes,  with  either  no  recollection, 
or  a  confused  one  of  what  had  passed.  If  the  quantity  used  is  some- 
what larger,  say  one  or  two  fluidrachms,  the  effect  is  more  rapid  and 
powerful.  Feelings  of  an  agreeable  character  are  soon  followed  by 
diminished  sensibility,  general  numbness,  mental  obtuseness,  drowsi- 
ness, complete  loss  of  consciousness,  and  profound  sleep.  The  eyelids 
droop ;  the  pupils  are  dilated,  though  contractile,  and  roll  upwards ;  the 
breathing  is  slow,  often  stertorous,  and  sometimes  with  frothing  at  the 
mouth;  sensibility  and  the  power  of  movement  are  quite  lost;  and  the 
muscles  are  in  general  universally  relaxed,  though  in  rare  instances 
slight  convulsive  twitchings  of  the  face  and  limbs  are  observable.  The 
pulse  is  sometimes  momentarily  quickened  at  first,  though  enfeebled; 
more  frequently  it  is  diminished  both  in  frequency  and  force;  and  in 
some  instances  it  becomes  extremely  weak.  In  general,  however,  it  is 
not  very  materially  affected,  unless  the  application  be  continued  longer 
than  necessary  to  induce  sleep.  From  the  state  of  deep  stupor  or  coma, 
the  patient  usually  passes,  for  a  short  time,  into  a  soft  sleep,  or  dreamy 
drowsiness  before  fully  awaking;  but  not  unfrequently  there  is  an  im- 
mediate return  to  complete  consciousness  and  power  of  motion.  There 
is  generally  no  recollection  of  what  has  passed.  None  of  the  secondary 
headache,  lassitude,  sickness,  and  loss  of  appetite  are  experienced,  which 
so  often  follow  the  action  of  the  cerebral  stimulants.  The  case  is  related 
of  a  person  who  inhaled  as  much  as  a  pound,  at  intervals,  in  the  course 
of  five  or  six  days,  and  yet,  on  each  occasion,  after  recovery  from  its 
immediate  effects,  felt  not  the  slightest  uneasiness.  (Med.  Times  and 
Gaz.,  Nov.  1857,  p.  533.)  This  is  one  of  the  strongest  proofs  that  its 
action  is  essentially  sedative ;  for  the  operation  of  stimulants  is  almost 
invariably  followed  by  evidences  of  greater  or  less  depression.* 

*  Exceptional  cases  occasionally  occur  in  which,  after  a  very  copious  use  of  chlo- 
roform, a  state  of  depression  of  certain  functions  continues  for  a  considerable  time, 
which  appears  to  be  a  prolongation  of  the  direct  effect  of  the  medicine.  Dr.  C. 
Happoldt,  of  Charleston,  S.  C.,  relates  two  cases,  in  one  of  which  the  patient  kept 
himself  under  the  almost  constant  influence  of  the  medicine  for  forty  hours,  during 
which  he  inhaled  about  twenty  ounces;  and  in  the  other  about  four  ounces  were 
inhaled  at  one  time.  In  both,  the  sense  of  taste  was  perverted,  and  that  of  smell 
nearly  or  quite  abolished;  the  bladder  and  lower  bowels  lost  in  a  considerable  de- 
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Three  stages  more  or  less  distinct  may  be  observed  in  this  action  of 
chloroform;  1.  a  preliminary  stage  of  slight  cerebral  confusion;  2.  an 
anesthetic  condition,  or  insensibility  to  painful  impressions,  which 
comes  on  before  consciousness  and  the  power  of  motion  are  lost ;  and  3. 
deep  sleep  or  coma,  with  complete  muscular  relaxation. 

The  insensibility  may  begin  so  early  as  fifteen  seconds  after  the  com- 
mencement of  inhalation,  and  is  very  rarely  postponed  longer  than  two 
minutes.  It  continues  from  five  to  ten  minutes;  but  may  be  kept  up 
for  several  hours,  by  a  careful  repetition  of  the  inhalation,  at  each  period 
of  commencing  subsidence. 

In  some  very  rare  instances,  with  more  or  less  of  the  comatose  condi- 
tion, tonic  spasms  occur,  or  hysterical  agitation,  with  screaming,  laughter, 
etc.,  and  now  and  then  relaxation  of  the  sphincters. 

Poisonous  Effects  from  Inhalation.  When  the  effects  of  inhalation 
exceed  those  above  mentioned,  they  may  be  considered  poisonous,  and 
death  not  unfrequently  results.  In  this  event,  the  respiration  may  be- 
come slower,  the  face  and  surface  pale  or  livid,  and  the  pulse  more  and 
more  feeble,  until  respiration  ceases,  and  the  heart  can  no  longer  be  felt 
to  act.  Under  such  circumstances,  the  fatal  event  is  ascribable  to  an 
over-dose  of  the  poison,  which,  by  completely  paralyzing  the  respiratory 
nervous  centre,  suppresses  the  function  of  the  lungs,  and  secondarily 
that  of  the  heart.  But  there  appears  to  be  another  mode  of  fatal  term- 
ination, which  occurs  in  general  very  speedily,  and  without  warning,  and 
often  proceeds  from  very  small  quantities  of  the  poison,  much  less  than 
those  frequently  used  with  entire  impunity.  Thus,  in  at  least  two  re- 
corded instances,  death  has  occurred  from  the  inhalation  of  only  thirty 
drops.  In  these  cases,  it  is  apparently  the  heart  which  first  ceases  to  act. 
It  is  asserted  that  this  organ  has  been  observed  to  become  quite  quiescent, 
while  respiration  still  continued.*  In  the  first  method  of  poisoning,  the 
patient  dies  of  asphyxia  or  apnoea,  in  the  latter  of  syncope.  In  the  one 
instance,  death  is  the  result  of  an  excess  of  the  ordinary  action  of  the 


gree  their  sensibility,  so  that  the  necessity  of  micturition  and  of  defecation  was  not 
duly  felt;  and  either  the  sexual  propensities  were  abolished,  or  the  capacity  of  in- 
dulging them  was  greatly  impaired.  A  strong  effort  of  the  will  was  necessary  for 
the  evacuation  of  the  bladder;  and  energetic  cathartics  were  requisite  to  keep  the 
bowels  open.  This  condition  lasted  in  one  case  about,  two  months,  and  in  the  other 
atill  longer,  before  it  was  completely  removed.  (Charleston  Med.  Journ.  and  Rev., 
xi.  60.) — Note  to  the  second  edition. 

*  A  case  of  this  kind  is  recorded  by  Mr.  James  Paget,  in  which  respiration  con- 
tinued several  minutes  after  the  pulse  could  no  longer  be  felt  at  the  wrist,  though 
the  heart  beat,  feebly;  and  afterwards  artificial  respiration  was  maintained  for 
twenty  minutes,  without  any  return  of  the  pulse.  It  is  obvious  that  the  patient 
died  through  the  influence  of  the  poison  on  the  heart.  (Med.  Times  and  Gaz.,  March, 
1857,  p.  236.) — Note  to  the  second  edition. 
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poison;  in  the  other,  of  an  extraordinary  and  apparently  direct  influence 
either  on  the  heart  itself,  or  on  those  nervous  centres  through  which  its 
functions  are  regulated.  Against  the  latter  result  it  does  not  seem  that 
any  care  is  sufficient  to  guard.  The  greatest  precautions,  both  as  to 
the  size  of  the  dose  and  its  administration,  have  been  taken  without 
effect.  The  patient  dies  almost  as  if  his  heart  had  been  paralyzed  by  a 
stroke  of  lightning. 

The  quantity  of  chloroform  which  has  been  employed  in  fatal  cases 
has  generally  been  one  or  two  fluidrachms,  though-  in  some  instances 
much  larger,  and  in  a  few,  as  already  mentioned,  even  smaller.  The 
fatal  result  has  repeatedly  occurred  in  less  than  one  minute  from  the 
beginning  of  inhalation,  and  has  been  postponed  for  an  hour  or  more. 
In  a  table  of  33  cases  published  in  the  New  York  Journal  of  Medicine 
(N.  S.,  x.  400),  3  are  stated  to  have  died  instantly,  2  in  a  minute,  10  in 
from  two  to  ten  minutes,  1  in  a  quarter  of  an  hour,  1  in  half  an  hour, 
1  in  three  hours,  and  the  remainder  at  indefinite  or  unknown  periods, 
but  most  of  them  very  soon,  and  some  almost  immediately. 

Appearances  after  Death  from  Poisoning  by  Inhalation.  The  most 
prominent  morbid  appearance  is  venous  congestion,  which  is  generally 
very  obvious  in  the  lungs,  and  sometimes  in  a  less  degree  in  the  brain ; 
but,  in  the  greater  number  of  cases,  the  brain  is  healthy,  and  sometimes 
freer  from  blood  than  ordinarily  in  health.  The  heart  is  often,  but  not 
invariably,  soft  and  flaccid.  The  blood  is  almost  always  fluid,  and  some- 
times dark-coloured.* 

*  In  reference  to  the  anatomical  characters  of  poisoning  by  chloroform  inhala- 
tion, Dr.  B.  W.  Richardson,  of  London,  has  performed  numerous  experiments  on 
animals  of  different  species,  amounting  to  not  less  than  93,  with  the  following 
results,  which  were  the  same  in  all. 

The  blood  undergoes  no  organic  change.  The  corpuscles  are  unaltered,  but,  upon 
exposure  on  the  glass  of  the  microscope,  have  a  tendency  to  become  crenate  at  the 
border,  owing  to  the  more  rapid  escape  of  the  moisture  with  the  chloroform  vapour. 
The  coagulating  power  is  in  no  degree  modified;  the  same  rule  holding  as  in  death 
from  asphyxia.  If  the  vessels  are  closed,  coagulation  .is  slow.  In  large  animals 
the  blood  may  remain  fluid  for  two  days.  The  colour  of  the  blood  is  little  changed. 
Any  arterial  blood  in  the  left  cavities  of  the  heart  may  have  a  slight  tint  of  purple ; 
but  it  is  very  faint.  There  is  always  a  little  chloroform  in  the  blood  immediately 
after  death,  but  its  presence  is  transitory,  and  the  quantity  variable.  The  propor- 
tion is  not  more  than  one  part  in  sixteen  thousand,  and  this  can  never  be  detected 
after  a  few  hours. 

As  to  the  heart,  its  condition  is  invariable.  Death  begins  at  the  heart,  and  yet 
this  organ  continues  to  act  after  respiration  has  ceased;  but  it  is  only  a  feeble 
action  of  the  right  side,  and  there  is  no  pulsation  in  the  arteries,  even  in  the  aorta, 
so  that  the  cardiac  contraction  is  altogether  inefficient.  The  right  cavities  of  the 
heart  are  uniformly  filled  with  blood,  the  left  contracted  and  empty.  The  arteries 
also  are  empty,  or  exhibit  but  a  slender  line  of  blood.  On  exposure  after  death,  if 
in  less  than  half  an  hour,  an  active  motion  of  the  right  auricle  and  ventricle  takes 
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Poisoning  through  the  Stomach.  Cases  of  poisoning  from  chloroform 
taken  into  the  stomach  are  not  frequent.  I  have  examined  the  records  of 
ten  which  have  occurred  since  the  medicine  came  into  use ;  and  the  fol- 
lowing is  a  summary  of  the  symptoms.  The  first  effects  are  those  re- 
sulting from  the  irritant  impression  on  the  stomach,  a  sensation  of  severe 
burning  and  pain  in  the  epigastrium,  with  efforts  to  vomit,  sometimes 
successful,  but  generally  ineffectual.  In  a  very  short  time  the  brain  be- 
comes affected.  In  some  instances  the  patient  exhibits  signs  of  exhilara- 
tion in  brightness  of  the  eye,  and  attempts  at  singing ;  and,  in  one  case, 
there  was  even  dancing ;  but  in  general  nothing  of  this  kind  has  been 
noticed,  and  the  first  observable  symptom  of  a  cerebral  character  has 
been  stupor,  which  has  usually  come  on  at  a  period  of  time  varying  from 
five  to  fifteen  or  twenty  minutes  from  the  taking  of  the  poison.  The 
comatose  condition  is  profound,  so  that  the  patient  cannot  be  roused,  and 
is  quite  insensible  to  painful  impressions.  The  pupil  at  this  stage  is 
generally  contracted  and  insensible  to  light,  and  the  eyes  fixed.  The  pulse 
and  respiration  are  little  affected  as  to  frequency,  and,  though  the  breath- 
ing is  sometimes  stertorous,  the  face  retains  its  ordinary  colour,  or  is  but 
slightly  flushed.  But  in  a  short  time  decided  symptoms  of  depression 
appear;  the  pulse  becoming  slower  and  feebler,  the  respiration  slower, 
the  surface  cooler,  the  pupils  usually  dilated,  and  the  face  of  a  purplish 
or  livid  hue.  In  two  or  three  hours  the  prostration  is  extreme ;  the 
respiration  being  very  slow  or  quite  suspended,  the  pulse  scarcely  if  at 
all  perceptible  at  the  wrist,  the  extremities  cold,  and  the  face  and  neck 
of  a  deep  purple ;  and,  unless  life  be  sustained  by  artificial  means,  or 
the  quantity  of  the  poison  has  been  insufficient  to  produce  death  by 
its  depressing  influence,  the  patient  perishes.  In  most,  however,  of 
the  recorded  instances,  the  system  has  reacted  either  spontaneously 
or  through  the  means  applied.  Consciousness  usually  returns  in 
about  six  hours,  more  or  less,  and,  under  favourable  circumstances,  the 
patient  returns  to  health  without  serious  inconvenience.  The  breath 
throughout  usually  smells  strongly  of  chloroform.  But  in  general  there 


place,  which  mny  continue  for  an  hour,  at  a  temperature  between  00°  and  80°  F.; 
but  there  is  not  the  least  propulsive  power. 

The  lungs  are  never  congested,  after  death  purely  from  chloroform,  owing  to  the 
primary  action  on  the  heart. 

The  brain  and  nervous  centres  present  no  serious  organic  injury.  Dr.  Richardson 
has  seen  venous  congestion  of  the  vessels,  but  never,  even  after  prolonged  death, 
effusion  or  rupture. 

The  liver  is  usually  a  little  congested;  the  spleen  more  so ;  the  kidneys  scarcely 
affected.  In  many  cases,  there  is  some  redness  of  the  gastric  mucous  membrane, 
owing,  as  the  doctor  believes,  to  the  elimination  of  the  chlorine  by  this  emunctory. 
Hence,  too,  the  vomiting  after  inhalation.  (B.  and  F.  Medico-chir.  Rev.,  April,  1863, 
p.  484.) — Note  to  the  third  edition. 
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are  other  dangers  to  encounter.  In  consequence  of  the  violently  irri- 
tating properties  of  the  chloroform  locally,  if  the  stomach  happens  to  be 
empty  at  the  time,  severe  inflammation  ensues;  and,  after  recovering 
from  the  stupor,  the  patient  is  attacked  with  burning  pain  in  the  stomach, 
vomiting  and  sometimes  purging,  and  other  symptoms  of  gastritis,  which 
may  or  may  not  terminate  favourably.  Out  of  ten  cases  of  poisoning 
from  the  internal  use  of  chloroform,  one  terminated  fatally  from  prostra- 
tion in  the  third  hour;  one  from  the  same  cause  in  six  hours,  the  remedies 
employed  having  probably  retarded  the  result ;  a  third  after  nine  hours, 
in  which  death  was  ascribed  to  excessive  reaction  in  the  brain ;  and  four 
others  from  gastric  inflammation  after  reaction,  one  at  the  end  of  at  least 
thirty-one  hours,  a  second  in  thirty-six  hours,  a  third  in  forty-eight  hours, 
and  the  fourth  on  the  eighth  day.  In  a  doubtful  instance,  not  included 
in  the  above  number,  death  took  place  in  thirty-four  hours,  with  exces- 
sive vomiting  and  violent  dyspnoea,  the  effects  apparently  of  severe  gas- 
tritis and  intense  pulmonary  congestion;  but,  as  the  patient  was  pre- 
viously in  bad  health,  and  was  intoxicated  with  ardent  spirit  at  the  time 
of  taking  the  chloroform,  it  is  impossible  to  determine  in  what  degree  the 
result  was  ascribable  to  the  latter  poison.  In  this  instance,  the  lungs 
were  found  after  death  so  much  congested  that  they  did  not  collapse ; 
and  it  is  highly  probable  that  they  were  diseased  before  the  chloroform 
was  taken.  In  the  three  remaining  cases,  the  patients  recovered;  but 
one  of  these  only  after  the  use  of  active  stimulation,  and  of  galvanism  to 
sustain  artificial  respiration.  One  of  the  fatal  cases  was  that  of  a  child 
four  years  old,  who  had  swallowed  about  two  drachms  of  the  poison  ;* 
a  second  was  that  of  an  adult  who  had  taken  an  ounce  and  a  half;f  in 
a  third  death  resulted  from  two  fluidounces  ;|  and  in  a  fourth  six  ounces 
were  supposed  to  have  been  taken  ;§  but  in  the  last  two  cases,  the  pa- 
tients surmounted  the  immediate  effect,  and  died  of  the  subsequent  gas- 
tritis. In  the  remaining  fatal  cases,  one  died  from  an  ounce  and  a  half;|| 
another  from  four  ounces  ;^[  and  in  the  third  the  quantity  was  un- 
known.** In  two  of  the  cases  from  which  recovery  took  place,  the 
patient  had  swallowed  two  ounces  ;ff  in  a  third  only  an  ounce. ||  After 

*  Arch.  Gen.,  Sept.  1858,  from  Assoc.  Med.  Journ. 

f  See  a  record  of  this  case  by  Dr.  James  Williams,  in  the  Medical  Examiner,  Phila- 
delphia, Nov.  1856,  p.  659. 

%  London  Lancet,  April  16,  1859,  p.  400. 

$  Am.  Journ.  of  Med.  Sci.,  Oct.  1856,  p.  550,  from  London  Lancet,  Aug.  9,  1856. 

||  B.  and  F.  Medico-chir.  Rev.,  Oct.  1864,  p.  582. 

If  Am.  Journ.  of  Med.  Sci.,  Oct.  1866,  p.  571. 

**  See  Med.  T.  and  Gaz.,  May,  1862,  p.  478. 

ff  Am.  Journ.  of  Med.  Sci.,  Oct.  1856,  p.  548,  from  the  London  Lancet  of  Aug.  9th, 
1856;  also  Oct.  1857,  p.  367;  the  case  being  recorded  by  Dr.  Thomas  Lawson,  Sur- 
geon-General of  the  U.  S.  Army. 

JJ  Med.  Times  and  Gaz.,  Dec.  1857,  p.  615. 
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death  in  the  stage  of  reaction,  the  prominent  anatomical  characters  are 
reddening,  thickening,  softening,  and  even  erosion  and  ulceration  of  the 
mucous  membrane  of  the  stomach.  The  brain  when  examined  has  gen- 
erally been  found  in  its  natural  condition ;  but  the  membranes  are  some- 
times congested.  The  lungs  are  often  congested,  and,  in  one  of  the  in- 
stances reported,  were  greatly  so,  with  effusion  of  blood  in  small  patches 
like  pulmonary  apoplexy.  (See  Am.  Journ.  of  Med.  Sci.,  Oct.  1866, 
p.  571.)  From  what  has  been  said  above,  it  appears  that  the  chief  dan- 
ger of  over-doses  of  chloroform  by  the  stomach  is  that  of  gastric  erosion 
and  inflammation;  and  that,  though  the  medicine  is  capable  of  produc- 
ing death  from  its  immediate  depressing  effect,  yet  this  result  need  not 
be  apprehended  from  any  ordinary  remedial  dose. 

Treatment  of  Poisoning.  If  the  poisoning  has  resulted  from  the  swal- 
lowing of  chloroform,  the  obvious  indications  are  to  evacuate  the  stomach 
and  bowels,  and  afterwards  support  the  actions  of  the  system  by  external 
and  internal  stimulation ;  irritation  of  stomach,  if  it  should  follow  the 
evacuation  of  the  poison,  being  quieted  by  opiate  enemata,  and  sinapisms 
or  blisters  to  the  epigastrium.  When  the  respiration  fails,  it  should  be 
supported  artificially,  either  by  galvanism,  Dr.  Hall's  method,  or  in  some 
other  way. 

Poisoning  by  inhalation  is  unfortunately  often  so  rapid  that  little  time 
is  offered  for  the  intervention  of  remedies;  and,  when  the  poison  attacks 
the  heart  especially,  it  is  frequently  rendered  quite  insensible  to  stimu- 
lant impressions.  In  most  cases  of  apprehended  asphyxia  or  syncope, 
it  will  be  proper  to  try  the  effect  of  dashing  cold  water  on  the  face  and 
head  ;  and  a  supply  of  fresh  cool  air  should  be  kept  up  by  fanning  or 
otherwise.  In  order,  moreover,  to  aid  in  rousing  the  sensibility  of  the 
nervous  centres,  spirit  of  ammonia,  carbonate  of  ammonia,  or  other  pun- 
gent volatile  substance  should  be  applied  to  the  nostrils.  Should  the 
respiration  have  ceased,  or  seem  about  to  cease,  it  should  be  maintained 
artificially,  either  until  there  is  no  doubt  of  death  having  occurred,  or 
until  the  patient  is  out  of  all  danger  from  this  cause.  Death  has  taken 
place  after  the  restoration  of  respiration.  A  tendency  to  syncope  must 
be  counteracted  by  laying  the  body  in  a  horizontal  position,  with  the 
head  low.  Should  the  pulse  begin  to  fail,  the  countenance  become  pal- 
lid, or  the  surface  cold,  stimulation  internally  and  externally  should  be 
resorted  to.  Ammonia  and  wine  should  be  given  by  the  mouth  if  the 
patient  can  swallow,  oil  of  turpentine  or  other  stimulants  injected  into 
the  bowels,  and  active  rubefacients  with  friction  applied  to  the  skin  ;  and, 
under  these  circumstances  of  threatened  syncope,  I  should  not  hesitate 
to  have  recourse  to  the  respiration  of  the  vapours  of  ether,  as  the  most 
powerful  restorative,  and  most  likely  to  counteract  the  depressing  effects 
of  the  chloroform.  This  remedy,  however,  would  be  less  obviously  proper, 
in  cases  of  threatened  asphyxia,  with  well-marked  venous  congestion. 
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Besides  the  measures  mentioned,  galvanism  or  electro-magnetism  may 
be  resorted  to,  in  order  to  excite  the  lungs  and  heart;  the  current  being 
so  directed  as  to  pass  through  the  nerves  supplying  these  organs,  and 
the  nervous  centres  in  the  medulla  oblongata.  By  placing  the  positive 
pole  in  the  mouth  or  nostril,  and  the  negative  over  the  diaphragm,  as 
suggested  by  Dr.  Herapath,  the  natural  route  of  impressions  from  with- 
out upon  the  respiratory  function,  through  the  fifth  pair  of  nerves,  may 
be  followed  by  the  galvanic  current  (Lancet,  March,  1852,  p.  303);  or 
the  diaphragm  may  be  excited  by  direct  irritation  of  the  phrenic  nerve, 
as  suggested  by  M.  Duchenne  (see  vol.  i.  p.  538).  A  case  strongly  illus- 
trative of  the  propriety  of  employing  restorative  measures  under  the 
most  unpromising  circumstances,  and  at  the  same  time  of  the  remark- 
able efficacy  of  electro-magnetism,  has  been  reported  by  Dr.  John  H. 
Packard,  in  the  American  Journal  of  the  Medical  Sciences  (Jan.  1865, 
p.  271).  The  patient  was  a  man  of  49,  who,  when  under  the  influence 
of  the  inhalation  of  chloroform,  was  suddenly  seized  with  the  most  alarm- 
ing symptoms,  which  soon  ended  in  apparent  death.  The  pulse  and  res- 
piration had  ceased,  the  surface  was  pale  and  livid,  and  the  eyes  glazed 
and  turned  upward.  After  a  short  and  fruitless  trial  of  artificial  respira- 
tion in  the  ordinary  mode,  the  electro-magnetic  battery  was  employed; 
one  pole  being  applied  over  the  upper  dorsal  spinous  processes,  the  other 
over  the  apex  of  the  heart.  In  a  short  time  the  pulse  returned  at  the 
wrist,  and  gradually  increased  in  force  and  fulness,  a  deep  sigh  was 
drawn,  respiration  was  restored,  and  the  patient  recovered. 

In  cases  of  asphyxia  it  is  considered  advisable,  while  performing  arti- 
ficial respiration,  to  pull  forward  the  tongue,  so  as  to  prevent  its  falling 
back  upon  the  glottis.  This  may  readily  be  done  by  the  finger  passed 
into  the  fauces.*  Dr.  Hall's  method  has  been  employed  in  several  cases 
successfully. 

A  new  and  very  simple  remedy,  said  to  have  proved  efficacious  in  a 
threatening  case  of  poisoning,  is  to  slap  the  patient,  with  the  flat  of  the ' 
hand,  rapidly  and  strongly  upon  the  exposed  surface  of  the  trunk  and 


*  Should  all  efforts  at  satisfactorily  producing  artificial  respiration  fail,  recourse 
may  be  had  to  tracheotomy.  Dr.  Langenbeck,  of  Berlin,  in  a  case  of  this  kind,  made 
an  opening  into  the  upper  part  of  the  trachea,  and,  having  introduced  a  gum- elastic 
tube  down  to  the  bifurcation,  performed  artificial  respiration  through  this,  closing 
the  lips  of  the  wound  against  the  catheter,  and  effecting  expiration  after  each  insuf- 
flation by  pressure  on  the  abdomen.  The  case  ended  favourably,  though  respiration 
had  entirely  ceased.  (Arch.  Gen.,  Juin,  1859,  p.  730.) — Note  to  the  second  edition. 

A  case  of  death  from  chloroform  has  been  recorded,  in  which  the  immediate  cause 
of  the  fatal  issue  was  the  entrance  of  vomited  matters  into  the  trachea,  producing 
suffocation.  This  case  may  with  great  propriety  be  adduced  in  favour  of  the  oper- 
ation of  tracheotomy  above  proposed.  (See  Am.  Journ.  of  Med.  Sci.,  Jan.  1863, 
p.  257.) — Note  to  the  third  edition. 


204  GENERAL   SEDATIVES.  [PART  II. 

limbs ;  care  being  taken  to  keep  the  mouth  open,  and  to  draw  the  tongue 
forward.  (Dr.  J.  Bullar,  Med.  Times  and  Oaz.,  July,  1865,  p.  127.) 

2.  Mode  of  Operation. 

Enough  has  been  said  already  of  the  local  action  of  chloroform.  In 
relation  to  its  operation  on  the  system,  few,  I  presume,  doubt  that  it 
produces  its  effects  through  absorption  into  the  blood.*  The  odour  of 
the  breath  of  those  who  have  taken  it  largely  by  the  stomach,  and  the 
fact  that  it  has  been  detected  after  death  in  the  blood  and  different 
parts  of  the  body,  are  sufficient  proofs  of  absorption.  It  has  been  sup- 
posed by  some  that  its  primary  influence  is  on  the  blood,  which  it  is 
thought  to  change  chemically,  rendering  it  of  a  darker  colour,  and  unfit 
for  the  support  of  the  vital  phenomena.  But  in  opposition  to  this  notion 
is  the  great  rapidity  with  which  its  effects  appear  and  disappear;  and, 
besides,  it  is  asserted,  as  the  result  of  experiment,  that  it  does  not  blacken, 
but  on  the  contrary  reddens  the  blood,  when  added  to  it  out  of  the  body. 
(See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxvi.  188.)  When  the  blood  is 

*  The  idea  has  been  advanced  that  the  main  source  of  danger,  in  the  inhalation 
of  chloroform,  is  not  its  direct  influence  on  the  cerebral  centres,  but  a  local  anaes- 
thesia of  the  lungs,  produced  by  the  contact  of  the  vapour  with  the  int  imate  structure 
of  these  organs,  through  its  admission  into  the  minute  bronchial  tubes  and  the  air- 
cells,  and  its  entrance  by  endosmose  into  the  capillaries.  There  can  be  no  doubt 
that  a  local  paralysis  of  this  kind  would  give  rise  to  a  suspension  of  respiration, 
and  death  from  asphyxia.  This  idea  was  put  forth  by  Dr.  T.  L.  Maddin,  of  Nash- 
ville, Tenn.,  in  a  paper  read  before  the  Tennessee  State  Medical  Society,  in  April, 
1858.  (Nashv.  Month.  Record,  etc.,  i.  29.)  In  a  series  of  papers,  by  Dr.  Faure,  of 
Paris,  on  the  subject  of  asphyxia  by  chloroform,  contained  in  the  Archives  Generates, 
and  commencing  in  the  number  for  June,  1858,  the  same  idea  of  the  local  action  of 
chloroform  in  the  lungs  is  maintained;  but  the  result  is  ascribed  by  Dr.  Faure,  not 
to  an  anaesthetic  influence  upon  the  nerves  of  the  tissue,  but  to  the  influence  of  the 
poison  upon  the  blood  in  the  pulmonary  capillaries,  which  is  supposed  to  be  coagu- 
lated, or  at  least  so  thickened  and  altered  as  to  be  unable  to  circulate.  It  is  as- 
serted by  Dr.  Faure,  as  the  result  of  his  experiments,  that  chloroform  cannot  be 
absorbed;  and  that  its  action  is  always  local.  (Arch.  Gen.,  5e  s^r.,  xi.  642.)  But 
this  is  assuredly  a  mistake;  for  we  have  had  abundant  evidence  of  its  absorption, 
in  the  cases  in  which  it  has  been  taken  in  poisonous  doses  into  the  stomach,  in  all 
of  which  the  breath  smells  strongly  of  the  narcotic.  Though  it  is  certainly  possi- 
ble that  asphyxia  might  result  from  the  local  anaesthetic  influence  of  chloroform  on 
the  pulmonary  tissue;  yet,  as  we  have  the  same  phenomena,  to  a  considerable  ex- 
tent, resulting  from  its  exhibition  by  the  stomach  and  lungs,  though  they  are  more 
rapidly  produced  through  the  latter,  it  is  most  probable  that  they  proceed  in  both 
from  the  same  source;  from  the  absorption,  namely,  of  the  poison,  and  its  direct 
action  on  the  cerebral  centres.  Besides,  death  has  sometimes  taken  place  so  rapidly, 
and  from  a  quantity  so  small,  that  the  effect  could  scarcely  have  resulted  from  a 
local  anaesthesia  of  the  lungs ;  and,  in  some  instances,  the  fatal  action  seems  to  be 
directly  on  the  heart,  probably  through  its  nerve  centres,  producing  syncope,  and 
not  on  the  respiratory  function,  causing  asphyxia.  (Note  to  the  second  edition.) 
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darkened,  as  it  sometimes  is  under  the  poisonous  action  of  chloroform, 
the  result  must  be  ascribed  to  the  want  of  change  in  the  lungs,  consequent 
on  the  defect  of  respiration.  The  blood  in  all  probability  merely  serves 
as  a  vehicle  for  the  medicine,  by  which  it  is  brought  into  contact  with 
the  tissues  upon  which  it  operates.  That  the  nervous  centres  are  the 
parts  primarily  affected  seems  to  me  to  be  a  necessary  inference  from  the 
symptoms,  which  are  at  first  exclusively  nervous ;  for  the  excitement  of 
the  pulse,  sometimes  observed  when  it  is  administered  by  inhalation,  is 
by  no  means  constant,  is  at  most  very  brief  and  fugitive,  disappearing 
as  soon  as  the  true  influence  of  the  medicine  is  felt,  and  is  in  all  prob- 
ability quite  as  much  the  result  of  the  agitations  of  the  occasion  as  of 
the  action  of  chloroform.  It  may  possibly  also  proceed  from  the  sym- 
pathy of  the  circulation  with  the  primary  excitant  impression,  made  by 
its  vapour  on  the  fauces,  and  bronchial  mucous  membrane. 

Admitting  its  primary  operation  on  the  nervous  centres,  we  are  next 
to  examine  which  of  them  are  affected.  The  loss  of  sensibility,  the  quick 
suspension  of  consciousness,  and  the  relaxation  of  the  voluntary  muscles, 
point  incontestably  to  the  cerebral  centres,  those  of  sensation,  intellect, 
emotion,  and  will — in  other  words,  the  nervous  centres  of  animal  life — 
as  the  primary  seat  of  impression.  But,  as  sensibility  to  pain  is  abolished 
before  consciousness,  it  follows  that  the  centres  of  sensation  are  affected 
previously  to  those  of  thought  and  volition.  Though  the  cerebral  symp- 
toms are  certainly  first  observable,  yet  they  are  soon  accompanied  with 
those  of  respiratory  and  circulatory  disorder,  which  increase  as  the  for- 
mer deepen  ;  so  that,  when  coma  is  fully  established,  the  respiration  has 
become  slow  and  often  stertorous,  and  the  pulse  also  lowered  in  fre- 
quency and  force,  though  in  general  not  considerably  so.  It  is  evident 
that,  by  this  time,  the  respiratory  centre  in  the  medulla  oblongata  is 
under  the  influence  of  the  medicine ;  while  the  heart  is  probably  de- 
pressed secondarily  to  the  respiration.  Lastly,  under  a  longer  continuance 
of  the  agent,  the  reflex  centres  in  the  spinal  marrow,  and  possibly  those 
of  the  ganglionic  system  suffer;  and  hence  the  occasional  relaxation  of 
the  sphincters,  the  want  of  tonicity  in  the  muscles,  the  flabby  state  of  the 
heart,  and  the  universal  debility  which  supervene,  with  a  still  greater 
depression  of  the  respiration  and  the  pulse.  Carried  a  little  further,  the 
medicine  becomes  a  poison,  and  death  from  asphyxia  takes  place,  with 
general  venous  congestion,  but  especially  of  the  lungs. 

Such  appear  to  be  the  regular  successive  stages  in  the  action  of  chlo- 
roform ;  but  sometimes  this  regularity  is  interrupted ;  and  the  influence 
of  the  poison  extends  to  all  the  nervous  centres  conjointly,  or  to  those  of 
the  heart  more  especially,  including,  perhaps,  the  ganglia  in  the  cardiac 
tissue;  and  sudden  and  unexpected  prostration  comes  on,  with  a  pale 
cold  skin,  sunken  features,  and  a  vanishing  pulse.  It  is  in  such  cases 
that  death  ensues  almost  instantaneously;  the  heart  ceasing  to  beat 
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from  the  direct  action  of  the  poison,  and  the  patient  dying  of  syncope. 
They  are  the  cases  most  to  be  dreaded,  as  least  likely  to  yield  to  reme- 
dial measures. 

But  what  is  it  that  directs  the  action  of  the  poison  thus  exceptionally 
upon  the  heart?  It  is  not,  as  some  have  imagined,  any  previous  disease 
of  that  organ,  or  general  debility,  or  antecedent  disease  of  any  kind ;  for 
the  result  has  occurred  much  more  frequently  in  the  absence  of  these  cir- 
cumstances, and  in  conditions  of  perfect  health.  Dr.  Snow  infers  from 
his  experiments  on  animals  that,  if  the  atmospheric  air  inhaled  is  loaded 
with  as  much  as  8  or  10  per  cent,  of  the  vapour,  the  chloroform  is  apt  to 
act  directly  on  the  heart,  and  thus  becomes  exceedingly  dangerous; 
while,  if  it  contain  only  from  4  to  6  per  cent,  it  may  be  inhaled  with  im- 
punity ;  as  the  poison,  in  this  state  of  dilution,  shows  no  disposition  to 
affect  the  circulation  directly,  but  expends  its  action  on  the  brain,  and 
may  always  be  regulated.  But  they  who  examine  carefully  the  pub- 
lished accounts  of  speedy  death  from  chloroform,  will  find  that  this  ex- 
planation of  Dr.  Snow  will  not  hold  good ;  for  the  quantity  used  has 
often  been  so  small,  and  the  caution  exercised  so  great,  that  the  degree 
of  concentration  of  the  vapour  could  not  possibly  have  approached  the 
point  which  he  considers  fatal.  The  only  explanation  we  have  to  offer 
is,  that  individual  idiosyncrasy  sometimes  causes  excessive  suscepti- 
bility in  the  nervous  centres  of  circulation,  so  that  they  sink  under  an 
amount  of  influence  which  is  generally  quite  harmless;  just  as  we  some- 
times meet  with  individuals  who  will  suffer  excessive  salivation  from  a 
grain  of  calomel.  This  is  extremely  unfortunate ;  as  it  takes  away  the 
opportunity  of  employing  preventive  measures;  but  an  important  prac- 
tical inference  is,  that  chloroform  should  never  be  tried,  a  second  time, 
in  persons  who  have  on  any  occasion  exhibited  this  idiosyncrasy,  and 
happily  escaped  from  its  consequences  with  their  lives. 

One  other  question  remains  to  be  solved  in  relation  to  the  method  of 
operation  of  chloroform.  Is  it  directly  stimulant,  as  some  have  supposed, 
and  indirectly  sedative,  or  has  it  the  property  of  immediately  depress- 
ing the  nervous  centres  on  which  it  operates  ?  This  is  a  question  of 
great  practical  importance,  the  decision  of  which  must  frequently  de- 
termine our  course  in  relation  to  the  use  of  chloroform.  If  we  think  it 
sedative,  we  should  employ  it  under  circumstances  in  which,  as  a  stim- 
ulant, it  would  prove  highly  dangerous;  and  conversely,  should  avoid  it 
when,  in  a  similar  supposition,  it  might  be  clearly  indicated.  The 
reader  is  already  aware  that  I  consider  it  directly  sedative.  Some  rea- 
sons for  thinking  it  so  I  have  before  given.  The  strongest  are  the  symp- 
toms of  its  action,  which,  so  far  as  I  have  personally  observed,  are 
always  those  of  general  depression.  I  have  already  referred,  in  this 
relation,  to  the  symptoms  produced  by  it  when  swallowed.  Those 
resulting  from  its  inhalation  are  not  less  conclusive.  The  medicine  is 
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inhaled ;  and  almost  instantaneously  is  seen  a  depression  of  the  senso- 
rial  functions,  without,  for  the  most  part,  the  least  sign  of  preliminary 
excitement,  such  as  opium,  alcohol,  and  ether  always  afford.  There  is, 
it  is  true,  not  unfrequently  an  agreeable  feeling  of  bienaise  attending 
its  first  impression ;  but  this  is  also  an  ordinary  consequence  of  known 
depressing  agencies,  as  of  tobacco,  the  warm  bath,  and  even  bleeding. 
Often  too  the  pulse  and  respiration  are  at  first  somewhat  hurried ;  but 
they  are  more  frequently  directly  reduced  from  the  beginning;  and, 
when  the  former  condition  takes  place,  it  is  so  immediately  after  the 
commencement  of  administration,  before  the  vapour  can  possibly  have 
entered  the  system,  that  it  may  be  justly  ascribed,  as  before  suggested, 
to  the  nervous  agitation  of  the  occasion,  and  might  equally  accrue,  if  at- 
mospheric air  were  substituted  for  the  chloroform.  I  do  not,  however, 
deny  that  chloroform  may  sometimes  temporarily  excite  the  circulation; 
but  it  is  much  more  reasonable  to  ascribe  the  fugitive  effect  to  the  sym- 
pathetic extension,  through  the  nerves,  of  the  first  irritant  impression  of 
the  vapour,  from  the  mucous  surface  to  the  cai'diac  and  pulmonary  func- 
tions, than  to  its  direct  influence  on  them.  Finally,  I  do  not  admit  the 
occasional  examples  of  muscular  spasms,  laughter,  turbulence,  etc.,  as  in 
any  degree  evidences  of  excitement  of  the  cerebral  centres ;  for  similar 
conditions  may  result  also  from  an  immediately  opposite  condition ;  the 
cerebral  functions  having  this  seemingly  remarkable  singularity,  that 
their  irritation  and  depression  are  very  often  attended  by  the  same  phe- 
nomena, even  to  convulsions  and  delirium.  The  apparent  symptoms  of 
excitement,  therefore,  which  occur  in  exceptional  cases,  having  been  ex- 
plained in  conformity  with  the  essentially  sedative  influence  of  chloro- 
form upon  the  nervous  centres,  we  are  permitted  to  allow  full  weight  to 
those  symptoms,  much  the  most  frequent,  which  are  obviously  the  result 
of  depression.  Post-mortem  examination  confirms  this  view.  The  brain 
is  in  the  majority  of  instances  found  quite  healthy,  without  congestion, 
showing  that  there  has  been  no  active  irritation  in  the  organ ;  and,  when 
found  congested,  it  has  almost  always  been  but  moderately  so,  and  not 
even  in  the  degree  which  might  have  been  anticipated,  considering  the 
frequency  of  death  from  asphyxia,  which  is  characterized  by  venous  con- 
gestion of  the  brain  with  the  other  great  organs. 

The  reader  must  have  been  struck,  in  the  preceding  account  of  chloro- 
form, with  the  remarkable  difference,  in  the  rapidity  and  degree  of  its 
action,  as  exhibited  by  the  lungs  and  the  stomach.  In  the  latter,  a 
much  greater  amount  is  required  for  a  given  effect,  and  this  effect  is 
much  less  quickly  induced.  I  presume  this  difference  arises  from  the 
two  physical  properties  of  great  volatility  and  insolubility,  the  former 
giving  it  ready  entrance  into  the  system  through  the  delicate  pulmonary 
air-vesicles;  the  latter  impeding  greatly  its  absorption  by  the  stomach. 
It  is  highly  probate  that,  in  the  latter  organ,  the  liquid  chloroform,  like 
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the  fixed  oils,  which  it  resembles  in  insolubility,  is  scarcely  absorbed  at 
all ;  and  that  it  is  through  the  vapour  which  must  rise  from  it  partially 
in  the  stomach,  though  necessarily  with  comparative  slowness,  that  it 
finds  entrance  into  the  blood-vessels.* 

3.  Therapeutic  Application. 

The  first  employment  of  chloroform  medicinally  was  by  the  Drs.  Ives, 
of  New  Haven,  who  gave  it,  as  prepared  by  M.  .Guthrie,  so  early  as  the 
year  1832,  both  by  the  stomach  and  lungs,  in  asthma,  spasmodic  cough, 
etc.  In  1838,  it  was  used  by  Dr.  Formby,  of  Liverpool,  in  hysteria ;  in 
1843,  by  Mr.  Tuson,  of  London,  as  a  local  anodyne;  and  in  1844,  by 
M.  Guillot,  of  Paris,  in  asthma.  In  184Y,  M.  Flourens  made  experi- 
ments with  it  upon  animals,  proving  its  anaesthetic  powers.  But  it  was 
not  until  after  the  determination  by  Dr.  Simpson,  of  Edinburgh,  of  its 
extraordinary  efficiency  in  relieving  pain,  when  inhaled  in  the  state  of 
vapour,  and  of  its  applicability  for  this  purpose  in  the  practice  of  sur- 
gery and  obstetrics,  that  it  came  into  general  notice.  At  present  there 
are  few  medicines  more  employed. 

The  indications  for  the  use  of  chloroform,  deducible  from  its  known 
physiological  effects,  are  1.  to  relieve  and  prevent  pain,  2.  to  relax 
spasm,  3.  to  promote  sleep,  and  4.  to  calm  nervous  irritations  not  fall- 
ing into  either  of  the  preceding  categories.  The  contraindications  are, 
1.  debilitated  and  disorganized  conditions  of  the  brain,  as  in  the  ad- 
vanced stages  of  meningitis,  cerebritis,  or  apoplexy,  typhous  coma, 
atonic  convulsions,  tumours,  etc.;  2.  debilitated  states  of  the  heart,  as 
dilatation  with  or  without  valvular  disease,  softening  or  fatty  degenera- 

*  The  following  are  results  obtained  by  a  committee  of  the  Royal  Medical  and 
Chirurgical  Society  of  London,  from  their  experiments  on  the  subject  of  chloro- 
formic  inhalation.  The  first  effect  is  to  increase  the  force  of  the  heart's  action; 
but  the  effect  is  slight  and  transient;  and,  when  complete  anaesthesia  is  produced, 
the  heart,  in  all  cases,  beats  with  less  than  its  natural  force.  The  strongest  doses, 
freely  admitted  into  the  lungs,  destroy  life  by  arresting  the  action  of  the  heart.  By 
moderate  doses  the  heart's  action  is  much  weakened  before  death ;  but  generally, 
though  not  invariably,  respiratory  action  ceases  before  that  of  the  heart.  To  be 
administered  with  comparative  safety,  the  percentage  of  chloroform  vapour  in  the 
inhaled  air  should  not  be  greater  than  3.75;  and  the  inhalation  should  cease  at 
once  when  the  desired  degree  of  insensibility  has  been  obtained.  The  committee 
agree,  upon  the  whole,  that  ether  is  less  dangerous  than  chloroform,  yet  are  dis- 
posed to  acquiesce  in  the  British  preference  of  the  latter  practically.  The  commit- 
tee, however,  recommend  a  mixture  of  the  two,  in  the  proportion  of  three  of  ether 
and  two  of  chloroform,  as  safer  when  deep  and  prolonged  anaesthesia  is  required. 
(Med.  Times  and  Gaz.,  July,  1864,  p.  74.) 

In  reference  to  the  increased  force  of  action  in  the  heart  above  mentioned,  as 
characterizing  the  commencing  operation  of  chloroform,  I  have  only  to  state  that  it 
is  by  no  means  a  uniform  result,  and,  when  it  does  occur,  is  probably  ascribable, 
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tion  of  the  organ,  and  all  instances  of  abnormally  feeble  action;*  3.  a 
constitutional  tendency  to  syncope ;  4.  the  existence  of  alcoholic  intoxi- 
cation at  the  time  ;  and  5.  considerable  general  debility  from  any  cause. 
Besides,  in  cases  of  existing  or  threatened  congestion  in  the  lungs,  brain, 
or  indeed  any  of  the  great  viscera,  chloroform  should  never  be  pushed 
to  the  stage  of  coma,  or  that  in  which,  through  interference  with  the 
respiration,  great  venous  congestion  is  induced  ;  because  the  accumula- 
tion even  of  venous  blood  in  these  organs  may  prove  highly  dangerous, 
either  by  hemorrhage,  by  favouring  the  occurrence  of  low  inflammation, 
or  by  immediately  interfering  with  the  function. 

For  the  various  purposes  for  which  it  is  indicated,  chloroform  may  be 
used  by  the  stomach,  by  enema,  by  inhalation,  or  as  an  external  appli- 
cation. 

From  its  employment  by  inhalation  many  persons  are  deterred  by 
the  numerous  instances  of  death,  which  have  resulted  from  its  use  as  an 
anaesthetic  agent  in  surgery.  The  question  of  its  appropriateness  for  this 
purpose  I  shall  discuss  hereafter.  At  present  I  wish  to  direct  attention 
to  its  use  in  this  way  in  medicine.  The  existence  of  violent  nervous  ex- 
citement in  any  form,  whether  in  that  of  pain,  spasm,  or  delirium,  is  well 
known  to  oppose  considerable  resistance  to  the  influence  of  anodyne  or 
narcotic  agents.  The  remark  applies  in  some  degree  to  chloroform. 
Hence,  the  same  danger  of  fatal  depression  from  its  use  by  inhalation  is 
not  to  be  apprehended,  when  it  is  opposed  to  an  already  existing  pain, 
as  when  it  may  be  employed  in  a  healthy  system,  at  least  in  one  not 
thus  protected,  in  order  to  prevent  future  pain;  and  it  is  a  remarkable 
fact,  that  almost  all  the  recorded  cases  of  death  from  the  inhalation  of 
chloroform  have  occurred,  either  in  persons  who  have  used  it  with  a 
suicidal  intent,  or  in  those  to  whom  it  has  been  given  in  anticipation  of 
a  surgical  operation.  Even,  however,  with  this  consideration  in  its 
favour,  I  would  not  recommend  the  inhalation  of  chloroform  in  trifling 
cases,  where  life  is  not  involved,  and  when  other  unequivocal  remedies 
are  at  command;  but,  whenever  a  violent  and  dangerous  case  may  occur, 
in  which  the  symptoms  may  indicate  the  use  of  this  measure,  it  may  be 
resorted  to,  I  think,  with  perfect  propriety;  as  the  risk  of  fatal  conse- 

either  to  the  very  natural  agitation  of  the  patient  on  such  an  occasion,  or  to  the 
sympathy  of  the  heart  with  the  first  stimulant  impression  on  the  air-passages,  and 
not  to  the  direct  action  of  the  absorbed  chloroform.  I  have  also  to  observe  that, 
in  admitting  the  greater  safety  of  ether,  the  committee  have  granted  all  that  the 
advocates  of  the  preferable  use  of  that  agent  desired ;  for  the  preservation  of  life 
has  precedence  over  all  other  considerations.  (Note  to  the  third  edition.) 

*  It  is  especially  advisable  not  to  administer  the  chloroform  when  there  is  any 
suspicion  of  fatty  degeneration  of  the  heart;  as  this  affection  has  been  found  in 
several  cases  in  which  death  resulted  from  the  inhalation  of  that  narcotic.  (Note  to 
the  second  edition.) 
VOL.  II. — 14 
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quences,  if  due  caution  be  observed,  may  be  considered  as  almost  infi- 
nitely small. 

Internally  by  the  stomach,  for  injection  into  the  rectum  in  the  form 
either  of  liquid  or  vapour,  and  for  external  application,  it  may  be  em- 
ployed without  apprehension  of  evil  consequences,  if  we  are  to  judge 
from  all  former  experience. 

Neuralgic  Pains.  As  a  means  of  relief  in  neuralgic  pains,  no  remedy 
is  more  speedy,  and  none  more  efficacious  for  a  time  than  chloroform. 
In  most  instances,  however,  it  is  merely  palliative,  having  no  control 
over  the  real  pathological  condition  in  which  the  pain  originates ;  though 
sometimes,  the  pain  being  relieved,  the  morbid  chain  of  association  seems 
to  be  broken,  and  no  return  takes  place,  at  least  for  a  considerable  time. 
It  is,  moreover,  brief  in  its  action,  in  proportion  as  it  is  quick ;  and  it  is 
often  necessary,  in  order  to  sustain  the  anodyne  impression,  to  repeat  the 
application  at  short  intervals;  so  that  the  system  loses  through  habit,  in 
a  considerable  degree,  the  susceptibility  to  its  influence,  and  it  is  neces- 
sary rapidly  to  increase  the  quantity  to  produce  the  same  effect.  It  may, 
indeed,  at  length  become,  through  repetition,  altogether  ineffective. 
Nevertheless,  it  is  a  most  important  addition  to  our  anaesthetic  means 
in  the  treatment  of  neuralgia;  and  the  legitimate  deduction  from  the 
facts  just  stated  is,  not  that  the  remedy  is  to  be  neglected,  but  that  it  is 
to  be  used  with  due  reserve,  and  in  alternation  or  connection  with  other 
measures,  so  that  our  resources  may  be  husbanded.  It  is  adapted  to  all 
forms  of  neuralgia,  whether  idiopathic,  or  sympathetic  of  other  diseases, 
rheumatic  or  gouty,  internal  or  external.  Besides  the  ordinary  forms 
of  neuralgia  affecting  the  enveloping  tissues  of  the  body,  and  the  mus- 
cles, it  is  more  or  less  useful  in  angina  pectoris,  gastralgia,  enteralgia, 
nephralgia,  dysmenorrhcea  or  hysteralgia,  and  in  spinal  irritation. 

The  most  effective  method  of  employing  it  in  these  affections  is  by  in- 
halation ;  but  this  should  not  be  resorted  to  except  in  cases  of  extreme 
violence,  or  attended  with  some  danger  unless  relieved.  It  is  applicable 
to  the  treatment  of  angina  pectoris,  which  is  usually  a  neuralgia  of  the 
heart,  or  possibly  of  the  nervous  centres  supplying  it  with  influence. 
By  M.  Carriere,  who  recommends  it  strongly  in  this  affection,  it  is  said 
to  afford  a  sure  means  of  cutting  short  the  paroxysm. 

It  may  be  administered  internally  also  in  neuralgia,  and  good  may  be 
expected  from  it,  thus  given,  in  moderate  cases  of  the  disease,  and  espe- 
cially when  affecting  the  stomach,  as  in  gastrodynia  or  gastralgia.  Its 
tendency,  however,  to  irritate  the  stomach,  and  induce  nausea  and 
vomiting,  when  largely  given  in  this  way,  is  such,  that  its  full  anaes- 
thetic effects  cannot  be  conveniently  obtained. 

Topically  employed,  it  often  answers  an  admirable  purpose;  and,  on 
the  whole,  this  is  the  best  method  of  applying  it  in  neuralgia.  Though 
known  as  locally  anaesthetic  to  others,  Dr.  Isaac  Hays,  of  Philadelphia, 
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was,  I  believe,  the  first  actually  to  employ  it  in  this  affection.  The 
various  methods  of  using  it  will  be  referred  to  under  the  head  of  the  ad- 
ministration of  the  medicine.  Among  them  may  be  here  mentioned  the 
introduction  of  its  vapour  into  accessible  passages,  as  into  the  vagina  in 
neuralgia  of  the  uterus,  and  into  the  rectum  in  the  same  affection  of 
that  intestine,  or  the  neighbouring  parts. 

Painful  Inflammatory  and  Carcinomatous  Affections.  There  are 
many  other  painful  local  affections,  besides  neuralgia,  in  which  the 
topical  use  of  chloroform  is  often  serviceable.  Thus,  it  may  be  employed 
in  inflammatory  swellings,  as  phlegmons,  furuncles,  paronychise,  swelled 
testicle,  inflamed  glands,  etc.;  in  painful  injuries,  as  sprains,  bruises, 
dislocations,  etc.;  in  recent  burns,  and  irritating  cutaneous  eruptions; 
and  in  carcinomatous  tumours.  Great  benefit  is  said  to  have  accrued 
from  it  in  painful  fissure  of  the  anus,  applied  by  means  of  a  hair  brush, 
from  which  it  is  pressed  out  by  the  contraction  of  the  sphincter.  In 
cancer  of  the  uterus,  and  other  painful  states  of  that  organ,  it  has  been 
used  with  alleviating  effect  by  Dr.  S.  L.  Hardy,  of  Dublin,  in  the  form 
of  injected  vapour,  which,  though  when  first  thrown  up,  it  occasions  a 
disagreeable  sensation  of  heat,  soon  produces  its  legitimate  anodyne 
effect.  (Dub.  Quart.  Journ.  of  Med.  Sci.,  Nov.  1853,  p.  306.)  In  the 
tenesmus  of  dysentery,  the  vapour  has  also  been  found  useful  by  Ehren- 
reich,  of  Germany;  the  momentary  irritation  produced  by  it  being  fol- 
lowed by  relief,  which,  in  one  case,  continued  for  three  hours,  with  a 
suspension  of  the  passages  at  the  same  time ;  and,  after  the  subsidence 
of  the  immediate  effect,  the  violence  of  the  disease  was  found  to  be 
abated.  (  See  Ranking's  Abstract,  xix.  89.) 

Painful  Spasmodic  Affections.  It  is  perhaps  in  these  complaints, 
that  chloroform  displays  its  sedative  powers  to  the  greatest  advantage. 
It  is  not  only  the  anodyne,  but  also  the  relaxing  influence  of  the 
medicine  that  is  required;  not  only  its  operation  upon  the  cerebral 
centres  of  sensation,  but  that  also  upon  the  centres  of  reflex  action  in 
the  spinal  marrow  and  sympathetic  ganglia.  It  may  with  great  pro- 
priety be  employed  by  inhalation,  whenever  the  violence  of  the  affec- 
tion may  threaten  life,  and  resist  ordinary  measures.  There  may,  too, 
be  cases  in  which  the  promptness  of  its  effects  may  be  of  great  import- 
ance. Spasm  of  the  stomach,  the  more  obstinate  forms  of  colic,  spasm 
of  the  uterus,  bladder,  ureters,  urethra,  and  biliary  ducts,  strangulated 
hernia,  the  violent  pains  and  cramps  of  cholera,  tetanus,  and  the  poison- 
ous effects  of  nux  vomica,  are  the  particular  diseases  in  which  the  remedy 
has  been  recommended.  Good  may  be  expected  from  chloroform  in 
some  of  these  affections,  either  given  by  the  stomach,  or  locally  employed^ 
Perhaps,  in  the  spasms  of  the  urinary  organs,  the  injection  of  the  vapour 
into  the  rectum  might  prove  useful ;  and  the  application  of  the  liquid  to 
the  perineum  might  aid  in  relaxing  spasm  of  the  urethra.  M.  Aran  has 
long  used  it  successfully  in  lead  colic,  administered  by  the  mouth  and 
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rectum,  and  applied  to  the  abdomen;  and  considers  it  more  efficient  than 
any  other  remedy.    Dr.  F.  Hinkle,  of  Marietta,  Pa.,  has  recorded  a  case 
of  tetanus  in  which  chloroform  appears  to  have  been  used  efficaciously, 
applied  freely  along  the  spine,  and  to  the  epigastrium.   (Am.  Journ.  of 
Med.  Sci.,  Oct.  1856,  p.  361.)     But  in  the  more  violent  of  these  affec- 
tions, a  more  powerful  impression  is  generally  required  than  can  be  ob- 
tained from  these  modes  of  employing  the  remedy;  and  it  is  from  inha- 
lation alone  that  much  good  can  be  expected.     In  tetanus  the  measure 
has  been  frequently  resorted  to,  generally  with  the  eifect  of  alleviating 
the  sufferings  of  the  patient,  and  in  some  few  cases  of  aiding  in  the  cure. 
Too  frequently,  even  after  relief  has  been  obtained  from  suffering,  the 
patient  has  sunk  into  a  prostrate  condition  which  has  proved  fatal.    De- 
bility is  one  of  the  great  dangers  of  tetanus,  and,  in  the  choice  of  anaes- 
thetic agents,  prudence  would,  I  think,  point  to  the  stimulating  rather 
than  to  the  sedative.     Opium  and  the  alcoholic  remedies  have  generally 
proved  among  the  most  efficient  means  of  cure.     If  the  anaesthetic  in- 
fluence of  inhalation  is  wanted  in  addition,  I  should  on  this  ground  pre- 
fer ether  to  chloroform ;   or,  if  the  more  powerful  agency  of  the  latter 
were  required,  I  would  combine  the  two,  so  that  the  direct  sedative  ac- 
tion of  the  one  might  be  counteracted  by  the  stimulant  action  of  the 
other.     The  same  remark  is  applicable  to  the  treatment  of  poisoning  by 
nux  vomica,  which  is  essentially  a  tetanic  condition;  and  which  has  been 
repeatedly  treated  successfully  by  the  local  application  of  the  remedy  to 
the  spine,  conjointly  with  its  inhalation.    Great  success  has  been  claimed 
for  the  remedy,  used  by  inhalation,  in  the  external  and  internal  spasms 
of  epidemic  cholera.     In  retention  of  urine  from  inflammatory  stricture 
of  the  urethra,  the  relaxation  produced  by  it  has  enabled  the  surgeon 
to  introduce  a  catheter  into  the  bladder,  after  fruitless  preceding  efforts. 
Convulsive  and  Spasmodic  Affections  without  Pain.     Many  of  these 
are  very  advantageously  treated  with  chloroform.     In  hysteria  it  has 
been  considerably  used,  and  in  the  convulsive  forms  of  the  disease,  when 
peculiarly  violent,  maybe  inhaled  with  benefit.    Its  topical  use  may  also 
be  resorted  to  in  some  of  the  spasmodic  phenomena  of  the  affection,  as 
spasm  of  the  rima  glottidis,  oesophagus,  or  neck  of  the  bladder ;  though 
on  the  whole  it  cannot  be  ranked  among  the  most  efficient  remedies  in 
this  complaint.     Even  less  can  be  said  of  its  usefulness  in  epilepsy,  in 
which  it  has  been  tried  with  little  advantage,  whether  in  relieving  the 
paroxysms,  or  preventing  them.    Indeed,  it  has  been  accused  of  bringing 
on  the  convulsions  when  employed  in  the  interval.     In  eclampsia,  how- 
ever, it  has  proved  highly  serviceable,  and  is  probably,  after  due  deple- 
tion, among  the  most  effective  remedies.     Puerperal  convulsions  ap- 
pear to  have  been  greatly  benefited  by  it,  and  in  the  infantile  affection 
it  may  be  resorted  to,  when  other  measures  fail.     As  active  congestion 
of  the  brain  is  an  ordinary  condition  in  these  convulsions,  chloroform  is 
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probably  a  safer  remedy  than  ether,  which  might,  by  its  stimulant  pow- 
ers, aggravate  the  congestion  into  inflammation.      Hooping-cough  is 
usually  too  mild  a  complaint  to  justify  a  resort  to  this  heroic  remedy,  in 
its  most  efficient  form,  unless  under  rare  circumstances  of  extreme  vio- 
lence.    As  an  addition,  however,  to  cough  mixtures,  internally  exhibited, 
it  may  be  used  to  allay  the  cough,  for  which  purpose,  though  less  effi- 
cient than  opium,  it  has  the  advantage  of  not  checking  bronchial  secre- 
tion.    Inhaled  in  the  paroxysms  of  spasmodic  asthma,  it  is  asserted  to 
have  proved  very  efficient,  and  in  numerous  instances  to  have  given 
prompt  relief.    It  should,  however,  in  this  and  all  other  pulmonary  affec- 
tions, be  restrained  within  the  comatose  point;  as  it  might  otherwise 
endanger  serious  congestion  of  the  lungs.     In  laryngismus  slridulus  it 
has  been  highly  recommended ;    and  might  be  cautiously  employed  in 
obstinate  cases  of  catarrhal  or  spasmodic  croup.     Obstinate  hiccough 
will  often  yield  to  its  internal  use,  especially  if  it  be  given  with  camphor 
in  emulsion.    Under  this  head  may  be  included  the  spasmodic  affection  of 
the  face,  named  painless  tic  or  tic  non  douloureux  (see  my  Treatise  on 
the  Practice  of  Medicine,  6th  ed.,  ii.  916),  a  case  of  which,  after  a  dura- 
tion of  eleven  months,  was  quite  cured  in  about  two  weeks  by  chloroform, 
used  both  locally  and  by  inhalation.   A  few  drops  upon  a  pellet  of  cotton 
were  applied,  under  a  watch-glass,  upon  the  temple  near  the  eye,  and  the 
application  was  repeated  two  or  three  times  a  day,  while  from  fifteen  to 
twenty  drops  were  as  often  inhaled.  (Ann.  de  Therap.,  1865,  p.  120.) 

Wakefulness  and  Delirium.  To  promote  sleep,  chloroform  has  been 
used  with  advantage  in  delirium  tremens,  in  the  violent  paroxysms  of 
chronic  insanity,  and  in  the  extreme  restlessness  and  delirium  of  the  low 
forms  of  fever.  In  the  two  former  affections,  it  has  been  administered  by 
inhalation ;  in  the  febrile  disorder,  only  by  the  mouth,  twenty  or  thirty 
drops  being  given  every  hour.  I.  confess  that  I  should  have  some  appre- 
hensions of  its  sedative  effect  in  simple  delirium  tremens,  which  is  essenti- 
ally a  disease  of  debility,  and  in  which,  according  to  my  own  observation, 
the  greatest  danger  arises  from  prostration.  It  should  never,  I  think, 
be  employed  in  that  affection  unless  in  connection  with  one  of  the  cere- 
bral stimulants,  as  alcohol  or  ether,  while  opium  is  at  the  same  time 
given  by  the  mouth.  In  the  restlessness  and  occasional  excitement  of 
puerperal  insanity,  the  remedy  has  proved  very  useful ;  and  it  is  thought 
to  have  contributed  to  the  cure  of  the  affection.*  It  might  be  resorted 
to  with  the  same  object  in  ordinary  mania,  when  opium  may  from  any 
cause  be  forbidden.  It  is  said  to  be  peculiarly  useful  in  cases  of  the  dis- 
ease characterized  by  resistance  to  the  taking  of  food.  In  the  lunatic 


*  See  a  paper  by  A.  T.  H.  Waters,  medical  attendant  at  the  Liverpool  Asylum, 
in  the  American  Journal  of  Insanity,  April,  1857,  p.  311,  from  the  Journal  of  Psycho- 
logical Medicine,  etc. 
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hospital  at  Zurich,  it  has  been  used  with  full  success  in  overcoming  this 
resistance ;  and  it  has  not  been  found  necessary  to  repeat  the  measure 
more  than  twice  or  three  times.  (Ann.  de  Therap.,  1860,  p.  T8;  from  the 
Swiss  Med.  Echo.) 

Inflammations.  Chloroform  has  been  less  used  in  inflammatory  com- 
plaints than  its  sedative  powers  would  seem  to  justify,  if  not  to  demand. 
But,  unless  in  exceptional  instances,  or  when  the  vapours  arc  largely  in- 
haled, the  influence  of  the  remedy  is  comparatively  little  felt  by  the  cir- 
culation ;  and  there  are  other  sedatives  which  are  much  more  to  be  relied 
on.  Nevertheless  it  has  been  recommended  in  pneumonia  and  in  cerebro- 
spinal  meningitis.  In  the  former  complaint  it  has  been  used  by  Varen- 
trapp,  of  Frankfort,  Germany,  with  extraordinary  success.  He  employed 
60  drops  of  it,  placed  on  cotton  so  that  the  vapours  might  be  inhaled  for  ten 
or  fifteen  minutes,  and  repeated  the  dose  every  two,  three,  or  four  hours  ; 
taking  care  that  it  should  not  produce  unconsciousness.  (See  Am.  Journ. 
of  Med.  Sci.,  N.  S.,  xxiii.  517.)  MM.  Trousseau  and  Pidoux  speak  of 
the  advantageous  use  of  anaesthetic  inhalations  by  M.  Besseron,  in  an 
epidemic  of  cerebro-spinal  meningitis,  occurring  at  Algiers ;  but  do  not 
state  whether  the  agent  employed  was  ether  or  chloroform.  Of  fourteen 
cases,  six  were  cured,  and  the  remainder  suffered  no  aggravation  from 
the  treatment.  (Trait,  de  Therap.,  ii.  190.) 

Various  Affections.  For  the  alleviation  of  cough  in  ordinary  catarrh, 
phthisis,  and  other  pectoral  complaints,  chloroform  has  been  used  intern- 
ally with  advantage  in  connection  with  expectorants,  and  may  be  sub- 
stituted for  opium  when  this  may  be  contraindicated.  It  has  been  used 
also,  in  the  same  way,  with  success,  in  the  relief  of  the  epigastric  uneasi- 
ness and  general  depression  of  spirits  attendant  on  hypochondriasis. 
Dr.  J.  E.  Taylor,  of  New  York,  relates  a  case  of  extremely  obstinate 
regurgitation  of  food,  which,  after  a  fruitless  trial  of  many  remedies, 
yielded  to  the  inhalation  of  chloroform,  applied  immediately  after  eating, 
and  managed  so  as  to  keep  up  a  partial  influence  for  about  an  hour  and 
a  half.  The  remedy  was  used  but  twice,  at  the  interval  of  a  day.  (N. 
York  Journ.  of  Med.,  3d  series,  i.  300.)  The  internal  use  of  it  has  been 
suggested  in  biliary  calculi,  under  the  impression  that  it  may  prove 
useful  by  dissolving  the  cholesterin  which  they  frequently  contain.  (M. 
Gobley,  Ann.  de  Therap.,  1862,  p.  31.)  As  an  antiperiodic,  the  inhala- 
tion has  been  proposed  and  effectively  used  in  intermittent  fever.  It  has 
also  proved  useful  in  scrofulous  photophobia.  Chloroform  has  been  re- 
commended as  an  injection  in  gonorrhoea;  but,  if  employed  for  this  pur- 
pose, it  should  be  largely  diluted  with  some  bland  fixed  oil.  It  is  said 
to  have  been  used  successfully,  as  a  local  application,  in  the  cure  of 
scabies.  Dr.  A.  P.  Morrell,  of  N.  York,  has  used  it  very  advantage- 
ously, as  an  internal  remedy,  in  the  chill  of  fevers,  not  only  relieving  the 
chill  itself,  but  sometimes  also  preventing  or  much  moderating  the  febrile 
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reaction.  He  gives  in  these  cases  a  fluidrachm,  to  be  repeated  if  neces- 
sary. (Am.  Journ.  of  Med.  Sci.,  Oct.  1865,  p.  334.)  Sir  J.  Y.  Simpson 
speaks  of  anaesthesia  from  chloroform  as  useful  in  the  diagnosis  of  preg- 
nancy. The  abdominal  muscles  become  so  perfectly  relaxed  that  the 
fingers  may  be  pressed  against  the  spine,  and  thus  the  uterus  may  be 
determined  to  be  of  the  natural  size.  (Med.  Times  and  Gaz.,  Sept.  1859, 
p.  250.) 

4.  As  an  Anaesthetic  Agent,  for  the  Prevention  of  Pain. 

1.  As  an  Anaesthetic  in  Surgery.  To  prevent  pain  in  surgical  opera- 
tions, chloroform  is  now  employed  to  a  vast  extent  throughout  Europe, 
where  it  is  preferred  for  this  purpose  to  ether,  notwithstanding  the  nu- 
merous deaths  which  have  been  reported,  and  those,  probably  not  less 
numerous,  which  have  not  found  their  way  into  the  journals.  Though 
it  is  used  also  to  some  extent  in  this  country,  I  believe  that  American 
surgeons  generally  prefer  ether,  on  account  of  its  greater  safety.  Un- 
doubtedly, chloroform  has  some  advantages  over  the  latter  agent.  The 
quantity  of  it  required  is  much  less ;  it  operates  more  quickly,  and  4hus 
saves  time  ;  it  is  much  more  agreeable  in  odour  and  taste  than  ether; 
on  this  account,  as  also  on  account  of  its  less  tendency  to  irritate  the 
throat  and  lungs,  it  is  much  more  conveniently  and  comfortably  ad- 
ministered ;  it  produces  no  violent  intoxication  or  delirium,  and  gives 
rise  to  none  of  those  turbulent  movements  which  often  embarrass  the 
operator  who  prefers  the  rival  anaesthetic;  finally,  its  after  consequences 
are  less  unpleasant,  and,  if  the  patient  escape  its  immediate  prostrating 
effect,  he  will  not  be  liable  to  subsequent  injury,  which  cannot  always  be 
said  of  the  use  of  ether.  There  can  be  no  doubt  that,  in  point  of  con- 
venience, of  efficiency,  and  of  comfort  both  to  the  operator  and  the 
patient,  chloroform  has  greatly  the  advantage.  The  only  point  of  in- 
feriority is  its  greater  danger.  While  scarcely  one  well  authenticated 
case  of  immediate  death  from  ether,  used  as  an  anaesthetic  agent  in  sur- 
gery, can  be  adduced,  and  very  few  even  of  remoter  evil  consequences; 
the  recorded  list  of  fatal  results  ascribed  to  chloroform  has  swelled  to 
considerably  more  than  one  hundred.*  It  is  true  that  even  this  large 
number  sinks  to  seeming  insignificance  when  compared  with  the  tens  of 
thousands,  I  might  probably  with  truth  say,  the  hundreds  of  thousands 
of  cases,  in  which  chloroform  has  been  employed  with  safety  ;  and,  were 
there  no  other  anaesthetic  agent  than  this,  the  various  advantages  accru- 

*  According  to  Dr.  Kidd,  the  number  of  recorded  deaths  from  chloroform,  used 
for  anaesthetic  purposes,  in  Europe,  up  to  May  18,  1860,  was  about  125;  and  there 
is  little  doubt  that  it  now  reaches  very  nearly  200.  Other  results  of  Dr.  Kidd's  re- 
searches are  that  the  deaths  are  more  numerous  relatively  in  small  than  large 
operations,  and  that  disease  of  the  heart  is  a  very  rare  cause  of  death  from  chloro- 
form. (Med.  Times  and  Gaz.,  May,  1860,  p.  482.) — Note  to  the  third  edition. 
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ing  from  the  annihilation  of  pain  in  surgery,  and  probably  among  them 
a  much  larger  average  number  of  successful  operations,  and  the  conse- 
quent great  saving  of  human  life,  would  far  overbalance  the  evil  of  the 
occasional  fatality.  But  the  question  is  altered  when  a  substance  is  at 
hand,  having  all  the  essential  properties  for  securing  the  same  end, 
almost  without  danger  to  life.  Is  not  the  real  controversy  between  con- 
venience with  the  risk  of  life  on  the  one  hand,  and  discomfort  with  com- 
parative safety  on  the  other  ?  Has  the  surgeon  the  right  to  sacrifice  one 
in  a  thousand  or  in  ten  thousand  lives,  for  his  own  convenience,  and 
that  of  the  greater  number  who  escape  ?  It  seems  to  me  that  but  one 
answer  can  be  given  to  this  question.  The  only  counterbalancing  con- 
sideration in  favour  of  chloroform  is  that,  by  the  comparative  quietness 
of  the  patient,  the  surgeon  has  a  better  command  of  success,  and  that 
lives  may,  perhaps,  be  saved  in  this  way  sufficient  to  outweigh  the"direct 
fatality.  This  may  possibly  be  so ;  but  until  the  fact  is  established,  I 
think  the  American  surgeons  stand  upon  somewhat  firmer  ground  of 
morality  than  their  transatlantic  brethren.* 

2.  ^4s  an  Anaesthetic  in  Midwifery.  For  the  application  of  the  inhala- 
tion of  chloroform  to  the  relief  of  pain  in  delivery,  the  world  is  indebted  to 
Professor  Simpson,  now  Sir  J.  Y.  Simpson,  of  Edinburgh.  It  has  been 
satisfactorily  ascertained  that,  under  the  influence  of  this  agent,  the  pain, 
ordinarily  attendant  upon  the  uterine  contractions  in  childbed,  may  be  en- 
tirely annihilated,  without  in  general  interfering  in  the  least  degree  with 
the  efficiency  of  the  contractions  themselves,  whether  in  relation  to  fre- 
quency or  force.  This  relief,  moreover,  may  be  obtained  without  carrying 
the  inhalation  so  far  as  to  suspend  consciousness.  Another  important  fact, 
in  connection  with  this  application  of  chloroform,  is  that  it  has  a  tendency 
to  produce  relaxation  of  the  os  uteri  and  of  the  passages,  and  thus  to  facili- 
tate delivery  when  impeded  by  rigidity  of  these  parts.  Sometimes,  when 
the  inhalation  is  urged  to  the  point  of  producing  coma,  and  bringing  the  or- 
ganic nervous  centres  under  its  influence,  the  contractions  are  suspended  ; 
and  Dr.  Robert  Lee  has  related  five  cases,  in  which  it  was  necessary  to 
have  recourse  to  the  forceps  under  such  circumstances ;  but,  on  the  other 
hand,  it  is  asserted  by  Drs.  Simpson,  Murphy,  and  others,  that,  in  their 
experience,  the  contractions  uniformly  return  on  the  omission  of  the 
chloroform;  and  Dr.  Murphy  seems  to  think  that,  in  the  cases  men- 

*  The  preferable  use  of  ether  is  not  without  advocates  in  Europe,  and  especially 
in  France.  The  Imperial  Society  of  Medicine  of  Lyons,  after  a  careful  examination 
of  the  subject,  came  unanimously  to  the  following  conclusions.  1.  Ether  is  less 
dangerous  than  chloroform.  2.  It  produces  as  complete  insensibility.  3.  If  ether 
has  some  inconveniences  not  attaching  to  chloroform  in  the  same  degree,  they  are 
of  little  importance,  and  do  not  counterbalance  the  greater  danger  of  chloroform. 
4.  Ether,  therefore,  should  be  generally  preferred.  (Ann.  de  Therap.,  1861,  p.  44; 
from  Gaz.  Med.  de  Lyon.) — Note  to  the  third  edition. 
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tioned  by  Dr.  Lee,  the  contractions  may  have  ceased  independently  of 
the  chloroform,  as  they  do  when  it  is  not  used,  or  the  inhalation  may 
have  been  improperly  persevered  in,  after  signs  of  relaxation  had  pre- 
sented themselves.  (Brit,  and  For.  Med.-chir.  Rev.,  April,  1855,  Am. 
ed.,  p.  275.)  In  addition  to  these  grounds  of  judgment  as  to  the  pro- 
priety of  using  this  anaesthetic  in  midwifery,  the  fact  may  be  mentioned 
that,  notwithstanding  the  vast  extent  to  which  the  agent  has  been  for 
some  years  employed,  the  occurrence  of  death  under  these  circumstances 
is  extremely  rare.  I  have  met  with  the  accounts  of  only  three  cases,  in 
which  there  was  any  ground  for  suspicion  that  death  resulted  from  the 
chloroform.  One  occurred  from  the  use  of  it  by  a  nurse,  in  a  case  of 
natural  labour,  without  the  presence  of  a  medical  man,  and  is,  therefore, 
to  be  counted  for  nothing  more  than  as  a  proof  that  the  medicine  is  capa- 
ble of  poisoning.  The  second  is  one  related  by  Dr.  Ramsbotham,  in 
which,  at  the  end  of  an  hour  and  a  half  after  the  chloroform  had  been 
suspended,  without  any  loss  of  consciousness  in  the  mean  time,  distress- 
ing dyspnoea  came  on,  followed  by  convulsions  and  speedy  death.  It 
seems  to  me  quite  impossible,  judging  from  what  is  known  of  the  method 
of  operating  of  chloroform,  that  it  should  have  been  the  cause  of  the  fatal 
issue  in  this  case.  Death  often  occurs  from  puerperal  convulsions,  with- 
out chloroform,  and  probably  more  frequently  without  than  with  it. 
(Ibid.,  p.  271.)  A  third  case  is  related,  in  the  Buffalo  Medical  Journal 
for  December,  1853,  by  Dr.  De  Wolf,  of  Chester,  Massachusetts,  in  which 
death  is  said  to  have  occurred ;  but  in  this  also  there  was  the  suspicious 
circumstance,  that  the  patient  did  not  lose  her  consciousness.  (N.  Y. 
Med.  Times,  May,  1854,  p.  300.)*  Various  other  objections  have  been 
urged  against  this  use  of  chloroform.  Thus,  insanity,  epilepsy,  peri- 


*  Since  the  above  was  written,  an  account  of  a  case  has  been  published,  in  which 
death  took  place  in  Scotland,  under  the  inhalation  of  chloroform;  but  on  this  occa- 
sion the  patient  was  under  the  care  of  a  midwife,  and  had,  on  several  previous  de- 
liveries, used  the  same  measure  safely  under  the  superintendence  of  her  medical 
attendant.  (Med.  Times  and  Gaz.,  Nov.  1858,  p.  465.)  In  the  same  journal  (Dec. 
1858,  p.  588)  reference  is  made  to  another  fatal  case,  said  to  have  occurred  in  Edin- 
burgh ;  but  nothing  definitely  appears  to  be  known  about  it.  (Note  to  the  second  edition.} 

Dr.  Robert  Johns,  of  Dublin,  in  a  paper  published  in  the  Dublin  Quarterly  Journal 
(May,  1863,  p.  353),  strongly  condemns  the  use  of  chloroform,  basing  his  opposition 
mainly  on  the  returns  of  the  Dublin  Lying-in  Hospital,  in  which  the  proportion  of 
deaths  in  one  year,  when  chloroform  was  not  used,  was  1  in  100  cases,  and  in  a  sec- 
ond year,  under  similar  circumstances,  1  in  102;  while,  after  chloroform  was  intro- 
duced, the  number  of  fatal  cases  increased  to  1  out  of  84;  and,  during  this  period, 
only  1  per  cent,  died  of  those  who  did  not  take  chloroform,  and  1  in  11  of  those 
who  did.  But  this  seems  to  me  to  prove  too  much  ;  and  a  fair  inference  from  the 
facts  stated,  is  that  the  enormous  disproportion  of  deaths  when  chloroform  was 
used,  was  owing  simply  to  the  circumstance  that  recourse  was  had  to  this  agent 
only  or  mainly  in  the  worst  cases.  (Note  to  the  third  edition.) 
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tonitis,  phlebitis,  and  various  cerebral  disorders  following  the  use  of 
chloroform,  have  been  ascribed  to  it  as  effects ;  but,  as  seems  to  me,  with  as 
little  justice  as  if  all  the  various  disorders  occurring  after  delivery,  puer- 
peral convulsions,  puerperal  fever,  and  puerperal  insanity  among  them, 
should  be  attributed  to  a  dose  of  opium  given  in  the  course  of  the  process. 
No  perceptible  effect  is  produced  by  the  use  of  chloroform  on  the  fetus. 

How  far  the  anaesthetic  practice  may  be  desirable  or  justifiable  in 
childbed,  and,  if  employed  at  all,  under  what  peculiar  circumstances  it 
is  most  appropriate,  are  questions  which  belong  to  the  obstetrician  to 
solve.  My  object  has  been  to  show  chloroform  as  it  really  is,  divested 
of  all  its  imaginary  terrors ;  so  that  the  practitioner  may  not  be  deterred 
from  using  it  by  any  unfounded  fears,  if  he  believe  it  to  be  indicated. 
That  the  same  superiority  of  ether  over  it,  which  may  be  claimed  in 
surgical  practice,  does  not  exist  in  the  obstetrical,  follows,  I  think,  from 
the  facts  above  stated.  That  it  is  less  fatal  in  midwifery  than  surgery 
is  owing,  in  all  probability,  to  the  circumstance  that,  in  the  former,  it  is 
given  to  relieve  pain,  in  the  latter,  to  prevent  it ;  pain  having  apparently 
the  effect  of  resisting,  to  a  considerable  extent,  the  depressing  influence 
of  chloroform  on  the  organic  functions.  One  rule  is  now,  I  believe, 
generally  acknowledged  by  those  who  advocate  the  use  of  this  anaes- 
thetic in  midwifery;  that  it  should  never  be  purposely  pushed  further 
than  is  necessary  for  the  relief  of  pain,  nor  carried  so  far  as  entirely  to 
abolish  consciousness.  The  greatest  caution,  moreover,  and  watchful- 
ness should  be  exercised  in  its  use,  so  that,  upon  the  least  sign  of  over- 
action,  it  should  be  withdrawn;  and  its  administration  should  never  be 
entrusted  to  unskilful  hands.  Another  caution,  if  observed,  would  prob- 
ably go  far  to  ensure  its  safety;  to  combine  it,  namely,  with  double  or 
quadruple  the  quantity  of  ether,  so  that  the  stimulant  influence  of  the 
latter  agent  may  counteract  its  sedative  effect  on  the  heart. 

An  extraordinary  discovery  is  claimed  to  have  been  made  by  Prof. 
Nussbaum,  of  Munich,  which,  if  confirmed,  will  add  greatly  to  the  effi- 
ciency of  chloroform  as  an  anaesthetic  in  surgery.  Towards  the  close  of 
1863,  it  was  announced  by  this  pathologist  that,  by  the  injection  of 
morphia  in  solution  into  the  subcutaneous  tissue,  just  before  the  occur- 
rence or  after  the  production  of  insensibility  from  the  inhalation  of  chlo- 
form,  this  condition  may  be  prolonged  for  several  hours,  sometimes  even 
for  twelve,  without  unpleasant  results.  This  statement  was  made  on 
the  authority  of  four  or  more  cases,  in  which  the  measure  had  proved 
successful  in  his  hands.  His  experiment  was  repeated  in  three  cases  by 
Dr.  Eulenberg,  with  apparent  success  in  one  case,  but  with  negative  or 
doubtful  results  in  the  others.  (See  Am.  Journ.  of  Med.  Set.,  April, 
1866,  p.  435.)  Subsequently  the  Versailles  Medical  Society  instituted 
experiments  on  dogs,  which,  so  far  as  they  went,  were  considered  as 
confirmatory  of  the  statement  of  Prof.  Nussbaum.  (Med.  Times  and  Gaz., 
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March,  1864,  p.  259.)  But  the  testimony  on  the  subject  is  yet  too  limited 
to  justify  any  positive  conclusions.  There  is  no  doubt  that  morphia, 
subcutaneously  administered  at  the  same  time  with  chloroformic  inhala- 
tion, will  extend  a  soporific  influence  long  after  that  from  chloroform 
should  cease  if  given  alone ;  but  there  is  nothing  new  in  this  fact ;  and 
the  question  simply  is,  whether  the  prolonged  action  is  anything  more 
than  thai  of  morphia  alone,  which  it  equally  produces  if  given  without 
chloroform ;  in  other  words,  whether  the  latter  anaesthetic  tends,  after 
the  ordinary  period  of  its  own  influence  is  passed,  in  any  degree  to 
deepen  the  insensibility  produced  by  the  opiate.  I  am  strongly  inclined 
to  believe  that  no  effect  of  this  kind  is  gained;  and  the  fact,  that  in  at 
least  two  of  the  cases  of  Prof.  Nussbaum  the  quantity  of  the  morphia 
injected  was  nearly  or  quite  a  grain,  is  confirmatory;  for  I  have  no 
doubt  that  the  insensibility  produced  by  this  amount  of  morphia,  thus 
administered,  would  often  produce  a  degree  of  anaesthesia  sufficient  to 
prevent  pain  from  slight  surgical  operations,  though  it  could  not  be  de- 
pended On. 

I  have  myself  repeatedly  observed  that,  in  cases  in  which  large  doses 
of  an  opiate  have  been  given  with  the  view  of  producing  sleep,  but  unsuc- 
cessfully, the  inhalation  of  a  very  small  quantity  of  chloroform,  some- 
times not  more  than  a  few  drops,  will  almost  instantaneously  cause  the 
patient  to  fall  into  a  deep  sleep,  continuing  the  ordinary  length  of  time 
of  that  from  opium.  Here  the  chloroform  probably  acts  by  reducing 
the  excitement  or  irritation  of  the  nerve  centres  which  prevents  the 
proper  soporific  action  of  the  narcotic.  It  is  easy  to  understand  how  this 
application  of  chloroform  may  prove  highly  useful  in  practice ;  but  I 
have  also  noticed,  in  many  instances,  that  next  day  the  patient  suffers 
much  more  from  nausea  and  general  malaise  than  when  the  opiate  has 
been  given  alone;  and  this  fact,  if  it  prove  to  be  generally  true,  will  go 
far  to  neutralize  any  benefit  from  the  measure. 

5.  Administration. 

Chloroform  is  administered  by  the  stomach,  by  the  rectum,  by  in- 
halation into  the  lungs,  and  topically,  either  in  the  liquid  form  or  that  of 
vapour. 

The  dose  for  internal  use  may  be  stated  at  from  ten  t6  twenty  minims, 
equivalent,  on  the  average,  to  from  forty  to  eighty  drops,  which  may  be 
repeated  every  half  hour,  hour,  or  two  hours,  and  gradually  increased,  if 
necessary,  until  the  desired  effect  is  obtained,  or  either  nausea,  or  some 
other  unpleasant  symptom  is  produced.  In  consequence  of  the  weight 
and  insolubility  of  the  liquid,  it  must  be  given  in  emulsion ;  and  this  is 
best  made  by  rubbing  the  chloroform  first  with  about  four  parts  of  almond 
or  olive  oil,  and  then  incorporating  this  mixture  with  water,  by  the  in- 
tervention of  mucilage  of  gum  arable  and  sugar,  or  syrup,  in  the  ordinary 
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form.  Dr.  Hartshorne  recommends  it  to  be  suspended  in  water  by 
means  of  the  syrup  of  orgeat.  I  have  found  it  to  mix  well  with  water 
by  means  of  the  yolk  of  an  egg,  of  which  one  may  be  employed  to  four 
or  six  fluidounces  of  the  vehicle.  A  tablespoonful  of  the  mixture  should 
contain  the  intended  dose  of  the  medicine.  When  camphor  is  simulta- 
neously indicated,  an  elegant  mixture  may  be  made  by  dissolving  the 
camphor  in  the  chloroform,  and  suspending  the  solution  in  water  by  the 
yolk  of  an  egg  as  above.  A  preparation  of  this  kind  is  recognized  as 
officinal  by  the  U.  S.  Pharmacopoeia,  under  the  name  of  Mixture  of  Chlo- 
roform (MISTURA  CHLOROFORMI);  and  is  made  by  rubbing  the  yolk  of 
an  egg  in  a  mortar,  first  alone,  then  with  a  solution  of  a  drachm  of  cam- 
phor in  half  a  troyounce  of  chloroform,  and,  finally,  with  six  fluidounces 
of  water.  The  dose  of  the  mixture  is  one  or  two  tablespoonfuls. 

Various  improvements  in  the  mode  of  exhibiting  chloroform  have 
been  suggested  since  the  preceding  edition  of  this  work  was  published. 
Though  but  very  slightly  soluble  in  water,  it  is  sufficiently  so  to  form  a 
solution,  which  may  be  used  conveniently  when  a  small  dose  only  is 
required.  Dr.  Thomas  Skinner,  of  Liverpool,  has  ascertained  that,  if 
half  a  fluidrachm  of  chloroform  be  briskly  shaken  with  twenty  fluid- 
ounces  of  distilled  water,  a  perfect  solution  will  result,  of  which  each 
fluidounce  will  contain  one  and  a  half  minims,  equivalent  to  about  six 
drops  of  the  medicine.  (See  Am.  Journ.  of  Med.  Sci.,  July,  1862,  p. 
215.)  According  to  M.  Bouchut,  if  chloroform  be  mixed  with  just  "eight 
times  its  weight  of  alcohol,  the  resulting  liquid  will  form  stable  mix- 
tures with  water,  wines,  or  syrup;  and,  when  alcohol  is  not  contrain- 
dicated,  this  preparation  may  be  very  conveniently  used ;  the  dose,  of 
course,  being  nine  times  by  weight  that  of  chloroform  itself.  (Ann. 
de  Therap.,  1862,  p.  31.)  But  probably  the  best  intermedium,  on  the 
whole,  is  glycerin;  equal  parts  of  which  and  chloroform,  being  rubbed 
together  in  a  mortar  till  all  the  globules  disappear,  form  a  mixture  which 
will  yield  a  limpid  potion  with  any  liquid  vehicle  prescribed.  (M.  Bonnet, 
Journ.  de  Pharm.  et  de  Chim.,  Mars,  1861,  p.  228.) 

An  alcoholic  solution  of  chloroform  has  been  kept  in  the  shops,  and 
sold  under  the  altogether  inappropriate  name  of  chloric  ether.  Since 
the  publication  of  the  last  edition  of  this  work,  this  preparation  has 
been  made  officinal  both  in  Great  Britain  and  the  United  States,  with 
the  name  of  Spirit  of  Chloroform  (SPIRITUS  CHLOROFORMI.  U.  S.,  Br.). 
In  the  U.  S.  process  a  troyounce  of  chloroform  is  dissolved  in  six  fluid-' 
ounces  of  stronger  alcohol ;  in  the  British,  one  fluidounce  in  nineteen 
fluidounces.  The  former  is  much  the  stronger,  and  should  be  preferred, 
as  the  proportion  of  'alcohol  in  the  latter  is  so  great  that  it  would 
counteract,  to  a  considerable  extent,  the  sedative  effect  for  which  the 
chloroform  is  given.  The  dose  is  from  thirty  minims  to  a  fluidrachm. 

By  enema,  from  half  a  fluidrachm  to  a  fluidrachm  of  chloroform  may 
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be  administered,  which,  in  order  to  obviate  irritation,  should  be  made 
into  an  emulsion,  as  above  recommended. 

For  inhaloMon,  the  full  dose  usually  employed  is  a  fluidrachm,  which 
may  be  repeated  in  two  minutes  if  no  effect  is  produced.  When  peculiar 
caution  is  deemed  requisite,  half  the  quantity  may  be  used  at  first;  and 
it  has  even  been  recommended,  under  such  circumstances,  to  administer 
not  more  than  ten  minims  at  once,  to  be  repeated  from  minute  to  minute 
till  it  acts.  It  has  sometimes  appeared  to  operate  with  an  accumulated 
influence  ;  several  portions  having  been  given  successively  without  effect, 
and  at  length,  after  an  additional  one,  alarming  and  even  fatal  effects  sud- 
denly coming  on,  as  if  from  the  conjoined  action  of  all  the  doses  used.  It 
would  be  most  prudent,  therefore,  in  resisting  cases,  not  to  proceed  regu- 
larly onward,  for  an  indefinite  length  of  time,  till  the  medicine  may  act; 
but,  after  a  quantity  has  been  administered  sufficient,  under  ordinary  cir- 
cumstances, for  a  powerful  impression,  to  allow  several  minutes  to  inter- 
vene before  it  is  reapplied.  When  it  is  desirable  to  maintain  a  given 
impression  long,  the  inhalation  may  be  cautiously  resumed  upon  a  sub- 
sidence of  the  symptoms  ;  and  it  is  astonishing  what  quantities  are  thus 
borne  with  impunity,  considering  the  well-known  power  of  the  medicine. 
Professor  Simpson  has  used  eight  fluidounces  in  thirteen  hours,  in  a  case 
of  labour ;  and  thirty-six  ounces  are  said  to  have  been  administered  in 
one  instance,  in  the  course  of  two  weeks,  without  unpleasant  effects. 
(Dr.  W.  H.  Byford,  Am.  Journ.  of  Med.  Sci.,  xxii.  279.) 

Various  methods  of  administration  have  been  recommended,  and  nu- 
merous instruments  invented  for  facilitating  inhalation.  That  of  Dr. 
Snow,  of  London,  probably  conjoins  safety  and  convenience  as  effectually 
as  any  other,  and  is  most  used  in  England.  The  great  principles  which 
should  govern  the  process  are,  that  sufficient  atmospheric  air  must  be  ad- 
mitted to  support  respiration ;  and  that  the  vapour  inhaled  should  not  be 
so  concentrated  as  to  endanger  the  entrance  of  too  large  a  proportion  at 
once  into  the  blood.  Probably,  on  the  whole,  for  those  not  particularly 
conversant  with  the  use  of  an  instrument,  it  would  be  advisable  to  follow 
the  method  originally  employed  by  Dr.  Simpson,  or  that  used  for  the  ad- 
ministration of  ether  by  the  Boston  surgeons,  who  were  the  first  to  carry 
etherization  into  effect.  The  first  is  to  twist  a  common  handkerchief  into 
the  form  of  a  bird's  nest,  and  to  apply  this,  wet  with  the  chloroform,  near 
the  nose  and  mouth  of  the  .patient,  taking  care  not  to  interfere  in  the  least 
with  the  entrance  of  the  atmospheric  air;  the  second  is  to  use,  in  the  same 
way,  a  piece  of  sponge  hollowed  out  on  one  side,  and  with  holes  through 
it  to  admit  the  air.*  Dr.  Warren  recommends  a  small  towel,  folded  in  the 

*  It  is  now  stated  that  Sir  J.  Y.  Simpson  recommends  preferably  the  method  of 
Dr.  Moir,  which  consists  in  placing  a  single  layer  of  towel  over  the  mouth  and  nos- 
trils, and  applying  the  chloroform  drop  by  drop,  until  the  required  effect  is  obtained. 
(Richmond  Med.  Journ.,  Feb.  1866,  p.  127  ;  from  the  Edin.  Med.  Journ.) — Note  to 
the  third  edition. 
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shape  of  a  funnel  in  order  to  protect  the  face,  and  the  anaesthetic  fluid  to 
be  poured,  either  upon  a  sponge  double  the  size  of  an  egg  placed  in  the 
apex  of  the  funnel,  or  upon  the  inner  surface  of  the  towel  itself. 

Experience  has  suggested  various  cautions  in  conducting  the  process. 
In  the  first  place,  it  is  advisable,  for  all  medical  and  obstetrical  purposes, 
to  stop  short  of  the  abolition  of  consciousness;  and,  even  in  surgery,  pro- 
found coma  should  be  avoided.  Secondly,  particular  watchfulness  should 
be  directed  by  a  competent  person  to  the  state  of  the  symptoms,  so  that, 
upon  the  instant  that  slow  or  stertorous  respiration  is  produced,  or  the 
pulse  begins  to  fail,  the  chloroform  may  be  withdrawn.  Thirdly,  restora- 
tive measures  should  be  immediately  resorted  to,  if  called  for  by  alarming 
symptoms ;  and  for  this  purpose  the  requisite  means  should  be  provided 
beforehand.  Life  has,  no  doubt,  often  been  saved  by  this  precaution. 
Fourthly,  it  is  generally  thought  advisable  not  to  administer  chloroform 
on  a  full  stomach,  or  in  cases  of  disease  in  which  the  heart  is  debilitated, 
whether  functionally  or  organically,  or  in  any  case  in  which  there  is  a  dis- 
position to  syncope. 

It  seemed  probable  that  combination  with  ether  might  serve  as  the 
best  protection  against  the  debilitating  influence  of  chloroform  upon  the 
heart.  The  two  medicines  co-operate  in  the  production  of  the  anaes- 
thetic state ;  while,  as  heretofore  stated,  theory  at  least  would  indicate 
that  the  depressing  effects  of  the  chloroform  might  be  counteracted  by 
the  stimulation  of  the  ether.  This  plan  has  been  extensively  adopted  in 
the  United  States.  Equal  measures  of  the  two  liquids  have  been  used ; 
but  it  would  be  better  very  much  to  increase  the  proportion  of  ether,  of 
which  there  should  be  four  parts  to  one  of  chloroform.  In  Vienna  six  or 
eight  parts  are  said  to  be  employed.  (Med.  Times  and  Gaz.,  July,  1858, 
p.  89.)  It  is,  of  course,  only  as  an  anaesthetic  agent  that  this  combination 
has  been  recommended.  When  the  object,  as  in  many  cases  of  disease, 
is  to  obtain  the  sedative  effects  of  the  chloroform,  and  there  may  be 
a  contraindication  of  ether  on  account,  of  its  stimulant  properties,  the 
former  medicine  should  be  given  unmixed.  This  mixture,  however, 
has  not  met  all  the  expectations  of  those  who  first  employed  it.  An 
instance  of  death  in  a  child,  five  years  old,  from  the  inhalation  of  a 
mixture  of  one  part  of  chloroform  and  four  of  eth^r,  has  been  recorded 
by  Dr.  R.  Crockett,  of  Wytheville,  Ya.,  in  which  the  anaesthetic  seems 
to  have  been  carefully  employed,  and  in  not  undue  quantity.  (Am. 
Journ.  of  Med.  Sci.,  July,  1857,  p.  284.)  Since  the  appearance  of  the 
second  edition  of  this  work,  another  death  has  been  announced  from 
the  same  cause.  The  preparation  used  consisted  of  two  parts  of  ether 
and  one  of  chloroform,  and  the  second  drachm  had  just  been  inhaled, 
when  the  heart  and  lungs  suddenly  ceased  to  act,  and  the  patient  died. 
As  the  brain  was  found  very  anemic  on  examination  after  death,  there 
can  be  no  doubt  that  the  result  was  owing  to  the  powerful  depressing 
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effect  of  the  chloroform,  before  the  ether  had  time  to  obviate  it.  (Med. 
Times  and  Gaz.,  Oct.  1866,  p.  378.)  The  idea,  therefore,  must  be  aban- 
doned of  securing  against  the  dangers  of  chloroform  by  the  antagonizing 
influence  of  ether,  administered  in  connection  with  it. 

The  late  Dr.  John  C  Warren,  of  Boston,  was  in  the  habit  of  using  a 
mixture  of  chloroform  and  pure  alcohol,  in  the  proportion  of  one  part 
of  the  former  to  two  of  the  latter,  under  the  impression  that  the  narcotic 
power  of  the  chloroform  thus  diluted  might  be  less  dangerously  exer- 
cised. He  originally  used  the  impure  product,  obtained  by  the  first  dis- 
tillation from  the  materials  employed  for  preparing  chloroform,  called 
improperly  chloric  ether;  but  substituted  the  above  preparation,  as 
more  definite  in  composition,  and  called  it  strong  chloric  ether.  It  is 
simply  chloroform  diluted  with  alcohol,  and  is  probably  safer,  in  surgical 
practice,  than  chloroform  alone,  both  from  the  diluted  state  in  which  the 
vapour  enters  the  lungs,  and  the  counter-agency  of  the  stimulating  vapour 
of  alcohol.  Dr.  Warren  employed  it  frequently,  and  in  no  case  with  evil 
results.  (Effects  of  Chloroform,  etc.,  Boston,  1849.) 

The  topical  application  of  chloroform  is  made  in  various  ways.  The 
simplest  is  to  saturate  with  it  a  piece  of  soft  linen,  and,  having  placed 
this  upon  the  surface,  to  cover  it  with  oiled  silk,  in  order  to  prevent  evap- 
oration. This,  however,  in  general  occasions  at  first  a  very  disagreea- 
ble burning  pain,  with  rubefaction,  which,  though  often  in  itself  useful, 
renders  the  method  objection  able  in  many  instances,  particularly  iii  per- 
sons of  very  sensitive  skins.  Another  method,  which  I  have  frequently 
used,  is  to  mix  it  with  an  emollient  poultice,  as  of  bread  and  milk  for 
example.  Or  it  may  be  made  in  the  form  of  a  liniment  or  ointment  by 
admixture  with  olive  oil  or  lard,  in  the  proportion  of  one  part  of  the 
chloroform  to  two  or  more  of  the  oleaginous  matter,  and  applied  by  in- 
unction. Such  a  preparation  has  been  adopted  in  the  Pharmacopoeias, 
with  the  name  of  Liniment  of  Chloroform  (LINIMENTUM  CHLOROFORM!, 
U.  S.,  JBr.).  In  the  U.  S.  process  it  is  made  by  mixing  three  parts  of  chlo- 
roform with  four  of  olive  oil ;  in  the  British,  equal  parts  by  measure  of 
chloroform  and  liniment  of  camphor.  Chloroform  may  be  used,  too,  as  a 
lotion,  simply  diluted  with  alcohol,  or  added  to  the  camphorated  tincture 
of  soap.  It  was  at  one  time  thought  that  its  local  anaesthetic  property 
might  be  taken  advantage  of  to  prevent  the  pain  of  surgical  operations ; 
bute  the  influence  does  not  extend  to  a  sufficient  depth.  In  superficial 
operations,  however,  such  as  the  opening  of  boils  and  abscesses,  and  in- 
cisions in  cases  of  anthrax,  etc.,  it  may  sometimes  prove  serviceable. 

Another  mode  of  topical  application  has  been  proposed,  and  prom- 
ises to  be  advantageous  under  various  circumstances.  It  was  sug- 
gested by  Dr.  S.  L.  Hardy,  of  Dublin,  in  a  communication  to  the  Dub- 
lin Quarterly  Journal  of  Medical  Science  (Nov.  1853,  p.  306),  detail- 
ing several  cases  in  which  the  vapour  was  beneficially  applied  to  the 
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uterus,  in  painful  affections  of  that  organ.  Dr.  Hardy  employed  for  the 
purpose  a  gum-elastic  bottle,  to  the  mouth  of  which  was  attached  a 
small  metallic  chamber,  having  at  its  other  extremity  a  pipe  furnished 
with  a  valve.  At  the  same  end  with  the  pipe,  was  a  valve  to  admit  at- 
mospheric air  for  the  working  of  the  instrument,  and,  on  the  side  of  the 
chamber,  a  stoppered  opening  for  the  introduction  of  the  chloroform, 
which  was  to  be  wholly  absorbed  by  a  piece  of  sponge  contained  in  the 
chamber.  The  vapour  was  expelled  by  pressing  the  bottle.  Any  one 
can  contrive  a  substitute  for  this  instrument,  who  may  possess  an  ordi- 
nary air-tight  injecting  syringe.  The  vapour  may  be  directed  from  the 
mouth  of  the  instrument,  in  a  jet,  upon  any  external  part,  or  may  be 
carried  by  means  of  a  tube  to  any  position  where  it  may  be  required. 
It  may  be  injected  into  the  vagina,  rectum,  urethra,  external  auditory 
meatus,  or  morbid  cavities.  To  the  surface  of  the  body,  the  vapour 
may  also  be  applied  by  inverting  over  the  part  a  hollow  vessel,  a  tum- 
bler for  example,  in  which  a  sponge  saturated  with  the  liquid  has  been 
placed,  sufficiently  large  to  fill  the  bottom  of  the  vessel,  so  that  it  may 
not  touch  the  skin.  The  vapour  produces  the  anaesthetic  effect  with 
only  a  preliminary  sensation  of  warmth,  which  is  scarcely  inconvenient. 
Since  the  publication  of  his  first  communication,  Dr.  Hardy  has  very 
much  extended  this  method  of  using  chloroform.  He  has  found  it  ex- 
tremely useful  in  quieting  the  nausea  of  choleric  diarrhoea  when  applied 
to  the  epigastrium;  and  enumerates  among  the  affections  in  which  it 
had  proved  useful,  gout,  rheumatic  gout,  anthrax,  a  painful  stump  after 
amputation,  painful  hemorrhoids,  irritable  bladder  in  which  the  vapour 
was  introduced  into  that  viscus  by  means  of  a  catheter,  painful  menstru- 
ation, ulcerated  os  uteri,  and  carcinoma  of  the  rectum.  The  catalogue 
might,  no  doubt,  be  greatly  extended.  (See  Banking's  Abstract,  No.  21, 
p.  120.) 

According  to  Mr.  Charles  Hunter,  chloroform  may  be  safely  used  hy- 
podermically  in  urgent  cases.  It  quickly  causes  the  cessation  of  exist- 
ing spasm,  and  induces  sleep.  But  its  local  effects  are  unpleasant.  First 
it  causes  pain,  then  redness,  swelling,  and  tenderness  on  pressure;  in 
other  words,  it  gives  rise  to  inflammation.  But  Mr.  Hunter  states  that 
this  ultimately  disappears,  without  any  injurious  result.  In  a  case  of 
fearfully  painful  neuralgia,  from  which  the  patient  had  been  suffering  for 
years,  Mr.  Hunter  injected  into  the  cellular  tissue  thirty  minims  of  chlo- 
roform. Though  the  patient  had  been  in  the  habit  of  inhaling  and  swal- 
lowing enormous  quantities,  yet  this  amount,  slowly  introduced,  caused 
almost  instant  relief  and  sleep  in  fourteen  minutes.  It  was  afterwards 
several  times  injected  with  similar  results ;  but  he  finally  omitted  it  in 
consequence  of  the  inflammation  induced.  (Am.  Journ.  of  Med.  Sci., 
Jan.  1860,  p.  241.) 
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III.   HEMLOCK. 

CONITJM.  U.S.,Br. 

Hemlock  is  the  product  of  Con-ium  maculatum,  an  umbelliferous, 
herbaceous,  biennial  plant,  indigenous  in  Europe  and  Asia,  and  natural- 
ized in  the  "United  States,  in  some  parts  of  which  it  grows  in  consider- 
able abundance.  One  of  the  most  remarkable  characters  of  the  plant, 
from  which  it  acquired  its  specific  name  of  maculatum,  is  the  appearance 
of  the  stem,  covered  with  purple  spots.  The  whole  plant  exhales  a 
fetid  odour,  compared  to  the  smell  of  mice,  especially  in  its  flowering 
period  in  July  and  August.  It  is  said  to  be  most  energetic  as  a  medi- 
cine in  hot  dry  seasons,  in  sunny  situations,  and  in  warm  climates. 
Though  poisonous  to  man,  it  is  eaten  with  impunity  by  horses,  goats, 
and  sheep.  Two  parts  of  it  are  officinally  recognized;  the  leaves, 
namely,  and  the  fruit. 

The  student  should  guard  against  the  use  of  the  name  cicuta,  which, 
after  the  Roman  authors,  has  frequently  been  applied  to  this  plant ;  and 
continues  to  be  applied  by  many.  Botanists  having  given  the  Greek 
name  xcoveiov  to  the  genus  to  which  it  belongs,  and  the  Latin  name  cicuta 
to  a  wholly  different  genus;  and  the  former  having  been  adopted  in  the 
officinal  codes  as  the  title  of  the  medicine ;  it  becomes  the  profession  to 
abandon  the  latter  altogether,  in  order  to  avoid  confusion.  This  is  the 
more  important  in  the  United  States,  as  we  have  an  indigenous  poison- 
ous plant,  which  has  received  the  name  of  Cicuta  maculata,  or  American 
hemlock,  and  might,  without  some  caution,  be  confounded  with  the  gen- 
uine hemlock  of  the  old  continent.  The  Cicuta  maculata  has  a  purple 
stem,  less  spotted  than  the  Conium,  and  grows  in  low  meadowy  or 
swampy  grounds,  while  the  latter  flourishes  on  the  upland.  Several 
cases  of  poisoning  have  occurred  among  children,  from  eating  by  mistake 
the  root  of  American  hemlock. 

The  leaves  only  are  recognized  by  the  U.  S.  Pharmacopoeia,  the  fruit 
having  been  abandoned  in  the  present  edition.  The  British  Pharma- 
copoeia recognizes  both  the  leaves  with  the  young  branches,  and  the  fruit ; 
designating  the  former  as  conium,  the  latter  as  conii  fructus. 

The  leaves  are  bipinnate  or  tripinnate,  with  channeled  footstalks,  and 
small,  incised  leaflets,  which  are  deep-green  above,  and  paler  beneath. 
When  gathered,  if  intended  for  keeping,  they  should  be  deprived  of  the 
footstalk,  and  dried  at  a  temperature  not  exceeding  120°  F.  They  may 
be  kept  whole  or  in  powder,  and  should  be  excluded  from  the  air  and 
light,  as  they  rapidly  deteriorate  on  exposure.  With  the  greatest  care, 
they  undergo  a  gradual  deterioration,  and  should  not  be  used  when  more 
than  a  year  old. 
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The  dried  leaves,  when  in  powder,  have  a  fine  deep-green  colour,  and 
a  strong,  peculiar,  but  not  disagreeable  odour,  which  differs  from  that  of 
the  growing  plant,  and  is  probably  unconnected  with  their  medicinal 
efficiency.  Their  taste  is  bitterish  and  nauseous.  Water  distilled  from 
them  has  their  odour,  but  not  their  narcotic  properties.  If  good,  they 
emit  the  odour  of  mice  when  rubbed  with  solution  of  potassa. 

HEMLOCK  FRUIT. — Gonii  Fructus.  Br. — HEMLOCK  SEEDS. — Conii  Se- 
men. U.  S.  1850. 

The  fruit  of  the  hemlock  plant,  commonly  called  seeds,  is  roundish- 
ovate,  about  one-eighth  of  an  inch  long  by  one-twelfth  broad,  and  com- 
posed of  two  plano-convex  parts,  easily  separable,  and  each  of  them  with 
five  crenated  or  notched  ribs,  running  from  end  to  end  on  the  convex 
surface.  They  have  a  yellowish-gray  colour,  a  feeble  odour,  and  a  bit- 
terish taste.  They  are  stronger  than  the  leaves  and  keep  better;  and, 
after  attaining  their  full  size,  are  more  powerful  green  than  dried.  Ac- 
cording to  the  experiments  of  Hirtz  and  Hepp,  of  Strasbarg,  their  strength 
to  that  of  the  leaves  is  as  10  to  1  (Ann.  de  Therap.,  1862,  p.  22) ;  and  it 
would,  therefore,  be  desirable  that  they  should  be  generally  substituted ; 
as,  at  best,  the  medicine  is  relatively  feeble  when  compared  with  other 
narcotics. 

Both  the  leaves  and  seeds  yield  their  virtues  to  water,  alcohol,  and 
ether;  but  long  boiling  with  water  renders  them  inert.  On  destructive 
distillation,  they  yield  a  poisonous  empyreumatic  oil. 

Active  Principles  of  Hemlock.  Hemlock  yields  a  volatile  oil  upon 
distillation  with  water,  which  appears  to  be  destitute  of  poisonous  prop- 
erties. The  principle  upon  which  its  activity  mainly,  if  not  exclusively, 
depends  is  a  peculiar  volatile  alkaloid  called  conia  (also  conicin  orconein), 
which,  as  it  exists  in  the  plant,  is  combined  with  an  acid,  probably  the 
coneic,  by  which  it  becomes  fixed,  so  that  it  is  not  given  over  with  water 
in  distillation.  As  conia  has  been  introduced  into  use  as  a  medicine,  it 
will  be  described  among  the  preparations  of  hemlock.  It  was  first  ob- 
tained, in  an  uncombined  state,  by  Geiger.  The  existence  in  hemlock 
of  another  alkaloid,  discovered  by  Wertheim,  has  been  announced,  for 
which  the  name  of  conhydrin  (conhydria)  has  been  proposed ;  but  no- 
thing is  yet  known  of  its  special  therapeutic  virtues.  It  differs  chemi- 
cally from  conia  only  in  containing  the  elements  of  water.  It  is  probable 
that  the  same  similarity  of  physiological  effects  exists  between  these 
alkaloids,  as  between  those  of  Peruvian  bark. 

Effects  of  Hemlock  on  the  System.  Hemlock  has  little  local  irritant 
effect;  appearing  to  operate  as  a  direct  sedative  to  the  sensibility  of  the 
part  with  which  it  is  brought  into  contact.  In  its  influence  on  the  sys- 
tem, it  is  sedative  to  the  nervous  centres,  especially  those  of  the  brain, 
and  indirectly  depresses  the  circulation,  but  has  comparatively  little 
effect  on  this  function.  It  rarely  purges  or  vomits,  and,  though  said 
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sometimes  to  act  as  a  diaphoretic  or  diuretic,  does  not  generally  produce 
these  effects,  and  cannot  be  depended  on  for  them.  „ 

In  doses  insufficient  to  produce  any  very  obvious  physiological  effect, 
it  appears  not  unfrequently  to  exert  a  soothing  or  composing  influence 
over  nervous  disorder,  and  has  been  thought  by  many  to  possess  very 
valuable  deobstruent  and  alterative  properties.  By  the  ancients  it  was 
supposed  to  have  a  tendency  to  cause  atrophy  of  the  mammae  and  tes- 
ticles, and  to  restrain  the  secretion  of  milk ;  and  these  opinions  are  not 
without  support  from  modern  writers. 

In  doses  sufficiently  large  to  produce  an  obvious  impression,  but  still 
within  medicinal  limits,  it  may  occasion  warmth  in  the  stomach,  a 
sense  as  of  fulness  of  head,  giddiness,  headache,  dimness  of  vision,  a 
feeling  of  weariness  in  the  limbs  and  of  general  muscular  weakness, 
faintness,  perhaps  nausea,  without  the  slightest  sign  of  exhilaration,  or 
elevation  of  mental  function  of  any  kind.  The  pulse  is  usually  little  af- 
fected, certainly  not  increased,  but  sometimes  depressed  when  the  influ- 
ence is  somewhat  powerful.  In  careful  experiments,  conducted  on  him- 
self by  Dr.  Pliny  Earle,  at  the  time  physician  of  the  Bloomingdale 
Asylum  for  the  Insane,  New  York,  the  most  prominent  symptoms  were, 
first  warmth  in  the  stomach,  and  soon  afterwards  headache  or  a  feeling 
of  cerebral  oppression,  slight  vertigo,  and  a  sense  of  weariness  or  weak- 
ness about  the  knees  and  elbows,  with  a  want  of  firmness  in  the  gait. 
The  pulse  was  but  slightly  affected;  and  no  drowsiness,  or  increase  of 
the  secretions  appears  to  have  been  produced.  He  employed  doses  of 
the  extract,  gradually  increased  from  one  to  one  hundred  grains.  The 
effects  of  the  medicine  on  the  head  began  to  be  felt  in  15  or  20  minutes, 
were  at  the  height  in  35  minutes,  and  had  entirely  disappeared  in  an 
hour  and  a  half.  (Am.  Journ.  of  Med.  Sci.,  N.S.,  x.  61.) 

Poisonous  Effects.  Very  different  accounts  have  been  given  of  the 
poisonous  operation  of  hemlock,  and  apparently  upon  equal  authority. 
The  effects  usually  observed  have  been  disorder  of  vision,  dilated  pupil, 
difficulty  of  speech,  tremors,  paralysis,  delirium  or  stupor,  and  finally 
coma,  convulsions,  and  death.  In  cases  quoted  by  Orfila,  delirium  and 
stupor  were  the  prominent  symptoms;  while,  in  a  well-authenticated 
instance  reported  by  Dr.  J.  H.  Bennett,  of  Edinburgh,  there  was  no 
stupor  until  shortly  before  death.  The  effects,  in  Dr.  Bennett's  case, 
were  successively  a  staggering  gait  as  if  from  intoxication,  complete 
paralysis  of  the  upper  and  lower  extremities,  and  loss  of  vision  and  of 
speech,  with  only  slight  occasional  twitchings  of  one  of  the  legs.  The 
palsy  of  the  limbs  was  complete  two  hours  after  the  poison  was  taken, 
and  death  occurred  in  three  hours  and  a  quarter.  (Ed.  Med.  and  Surg. 
Journ.,  July,  1845.)  That  a  paralyzing  influence  over  the  voluntary 
muscles,  and  ultimately  over  the  respiratory  system,  with  death  from 
asphyxia,  are  the  ordinary  effects  of  poisonous  doses  of  conium,  are  also 


228  GENERAL    SEDATIVES.  [PART  II. 

inferrible  from  the  experiments  of  Dr.  Christison  on  the  lower  animals, 
both  with  the  extract  of  conium,  and  the  active  principle  conia.  He  ob- 
served paralysis  of  the  voluntary  muscles  with  occasional  slight  convul- 
sions, then  paralysis  of  the  respiratory  muscles,  and  finally  death  from 
asphyxia,  the  heart  continuing  to  contract  long  after  respiration  had 
ceased.  Sensation  did  not  seem  to  have  been  impaired.  Opposed  to 
these  results,  however,  are  the  observations  of  Mr.  Judd,  who,  in  experi- 
ments on  cats,  found  that  even  doses  not  large  enough  to  be  poisonous 
caused  great  languor  and  drowsiness,  and  often  profound  sleep  for  two 
or  three  hours ;  the  muscular  excitability  being  lessened,  and  the  circula- 
tion and  general  temperature  reduced.* 

The  appearances  observed  after  death  have  been  general  venous  con- 
gestion, a  dark  and  fluid  state  of  the  blood,  and  a  softened  condition  of 
the  brain. 

The  remedies  for  poisoning  are  to  evacuate  the  stomach,  and  subse- 
quently to  support  the  strength  by  stimulants;  artificial  respiration  being 
resorted  to,  should  the  breathing  have  ceased.  A  case  is  recorded  by 
Dr.  Alderson,  in  which  general  paralysis  was  induced  by  an  over-dose, 
with  relaxation  of  the  sphincters,  which  continued  for  nearly  an  hour, 
and  gradually  gave  way  under  stimulation ;  the  patient  remaining  the 
whole  time  perfectly  sensible.  (Alderson,  quoted  by  Pereira,  Mat.  Med., 
3ded.,  p.  1728.) 

Mode  of  Operation.  That  hemlock  is  slightly  irritant  locally  is  inferrible 
from  the  warmth  of  stomach  mentioned  by  Dr.  Earle  as  produced  by  it  when 
swallowed,  and  from  the  acrid  properties  of  its  active  principle.  There 
is  every  reason  to  believe  that  it  operates  on  the  system,  through  the 
absorption  of  its  active  principle  ;  as  its  peculiar  effects  are  produced  by 
conia,  to  whatever  part  having  the  absorbing  power  it  may  be  applied, 
and  with  a  rapidity  proportionate  to  the  degree  of  that  power  in  the 
part.  Besides,  though  Dr.  Christison  could  not  detect  it  in  the  blood,  it 
was  discovered  there  by  Mr.  Judd,  in  animals  which  had  been  poisoned 
with  it.  (Christison's  Dispensatory,  Am.  ed.,  p.  411.) 

I  have  before  stated  my  belief,  that  the  action  of  hemlock  is  directly 

*  In  the  Liverpool  Medico-chirurgical  Journal  for  July,  1858,  Dr.  T.  Skinner  gives 
an  account  of  the  poisonous  effects  of  hemlock,  drawn  from  the  observation  of  five 
cases  of  children  from  five  to  eight  years  of  age.  The  symptoms  were  dryness  of 
the  fauces,  a  feeling  of  constriction  of  the  pharynx,  slight  headache  in  a  few  in- 
stances, disordered  vision,  dilated  pupils,  drowsiness,  livid  face,  circulation  and 
respiration  depressed,  coldness  of  the  surface,  and  paralysis  first  of  the  voluntary 
and  afterwards  of  the  involuntary  muscles,  those  of  respiration  being  the  last  to 
fail.  On  the  occurrence  of  paralysis  there  was  more  or  less  coma,  with  foaming  at 
the  mouth,  and  death  appeared  to  take  place  through  the  coma.  Dr.  Skinner  noticed 
no  violent  delirium,  intoxication,  or  convulsions.  I  think  these  symptoms  fully 
sustain  the  view  taken  in  the  text  that  conium  is  a  cerebral  sedative.  (Note  to  the 
second  edition.) 
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sedative  to  the  nervous  centres,  and  especially  those  of  the  brain.  Dr. 
Christison  infers,  from  the  occurrence  of  paralysis  of  the  voluntary  mus- 
cles, that  it  operates  primarily  on  the  spinal  marrow.  But  it  is  not  the 
spinal  marrow  that  governs  the  voluntary  movements.  Its  centres  are 
those  of  reflex  action,  and  not  those  of  volition.  It  is  true  that  organic 
injury  or  disease  of  the  cord  produces  palsy  of  the  voluntary  muscles ; 
but  this  is  by  interrupting  their  communication  with  the  brain  by  dis- 
ease of  the  connecting  fibrils,  not  through  disease  of  the  centres.  Now 
it  is  not  probable  that  conium  operates  by  incapacitating  the  fibrils  for 
the  performance  of  their  conducting  function.  By  paralyzing  merely  the 
spinal  centres,  it  could  only  paralyze  their  reflex  function.  The  loss  of 
power,  therefore,  in  the  voluntary  muscles  appears  to  me  to  result  from 
an  impression  upon  the  cerebral  centres ;  upon  those,  namely,  through 
which  the  will  operates ;  as  the  same  effect  follows  apoplectic  effusion. 
A  proof  that  it  is  the  cerebral  centres  upon  which  the  poison  acts  is,  that 
the  other  phenomena  are  mainly  cerebral,  such  as  vertigo,  dimness  or 
loss  of  vision,  headache,  etc.,  not  to  speak  of  the  delirium  and  stupor 
which  are  asserted  by  many,  and  have  generally  been  believed  to  be 
produced  by  the  poisonous  action  of  hemlock.  That  these  latter  phe- 
nomena should  not  have  been  observed  in  all  instances,  is  no  proof  that 
those  persons  have  been  mistaken  who  have  noticed  and  recorded  them. 
It  is  not  impossible  that  the  influence  of  the  poison  may,  on  one  oc- 
casion, be  exerted  specially  on  the  proper  sensorial  centres,  and,  on 
another,  upon  those  of  voluntary  motion ;  and  that,  in  other  instances, 
again,  it  may  affect  both.  Chloroform  exhibits  the  same  diversity,  being 
directed  sometimes  with  peculiar  energy  to  the  sensorial  centres,  and  at 
others  to  the  centres  which  govern  the  actions  of  the  heart.  On  the 
whole,  therefore,  I  think  we  are  safe  in  considering  conium  as  a  cerebral 
sedative,  extending  its  influence,  in  fatal  cases,  to  the  respiratory  centres, 
and  causing  death  by  asphyxia. 

Therapeutic  Application.  Though  known  and  employed  by  the  an- 
cients both  as  a  poison  and  medicine,  and  famous  as  one  of  the  instru- 
ments used  by  the  Athenians  for  the  execution  of  those  condemned  to 
death,  it  seems  to  have  been  wholly  neglected  for  many  centuries,  and 
did  not  again  come  into  notice  till  brought  forward  with  so  many  other 
narcotics  by  Baron  Stb'rck. 

The  indications  which  it  is  calculated  to  fulfil  are,  to  relieve  pain,  relax 
spasm,  and  compose  nervous  irritation  in  general.  It  has  been  supposed 
to  induce  sleep ;  but,  in  those  cases  in  which  it  has  seemed  to  produce 
this  effect,  it  probably  operated  by  merely  controlling  the  nervous  dis- 
turbances which  prevented  sleep.  Not  a  few,  also,  from  the  time  of 
Storek  down  to  the  present,  have  been  disposed  to  ascribe  to  it  extraor- 
dinary deobstruent  and  alterative  properties,  rendering  it  useful  in  a  great 
number  of  diseases. 
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1.  To  relieve  pain,  it  is  habitually  used  by  many  in  neuralgic  affec- 
tions, either  alone  or  combined  with  other  narcotic  extracts,  as  those  of 
belladonna,  stramonium,  and  hyoscyamus.    Though  not  a  very  powerful 
agent  in  these  cases,  I  believe  that  it  often  does  good,  and  serves  an  ex- 
cellent purpose  as  an  adjuvant  to  other  measures. 

In  nervous  and  chronic  rheumatism,  it  may  be  employed  with  ad- 
vantage for  the  same  purpose,  especially  in  connection  with  alteratives 
adapted  to  this  affection. 

In  ca,rcinomatous  tumours  and  sores,  and  in  various  other  painful 
swellings  and  ulcerations,  as  the  scrofulous  and  syphilitic,  for  example, 
it  has  been  found  useful  by  relieving  pain,  and  quieting  nervous  irrita- 
tion, and  has  been  considerably  used  as  an  adjuvant.  -In  these  com- 
plaints, it  has  been  employed  both  internally  and  topically. 

2.  With  a  view  to  its  anlispa-smodic  effect,  it  has  been  given  in  hoop- 
ing-cough and  other  spasmodic  coughs,  and  in  asthma;  and  may  be 
added  to  other  medicines  in  the  more  severe  affections  of  this  kind  ;  as 
epilepsy,  chorea,  etc.,  in  which,  however,  little  efficiency  must  be  ex- 
pected from  it. 

3.  To  relieve  irritation,  it  may  be  substituted  for  opium  when  that 
narcotic  is  forbidden,  in  all  kinds  of  cough,  including  that  of  chronic 
catarrh  and  phthisis.    It  may  not  only  be  used  internally  in  these  affec- 
tions; but  may  also  be  administered  by  inhalation.     Sir  C.  Scudamore 
recommended  the  tincture  of  conium,  in  connection  with  iodine,  for  in- 
halation in  phthisis.     As  conia,  in  the  form  in  which  it  exists  in  the 
leaves,  does  not  rise  with  boiling  water,  it  cannot  be  that  principle  which 
acts  in  this  case  ;  but  by  adding  a  little  aqua  potass®  or  other  alkali  to  the 
conium,  the  volatile  alkaloid  may  be  extricated,  and  thus  received  into  the 
lungs.     But  the  first  trials  with  the  remedy  in  this  form  should  be  con- 
ducted with  caution.    In  the  treatment  of  coughs,  it  should  generally  be 
given  with  expectorants,  as  tartar  emetic,  ipecacuanha,  squill,  and  seneka. 

Insanity  is  supposed  to  be  occasionally  much  benefited  by  conium, 
which  has  been  very  extensively  used  in  that  complaint.  It  probably 
operates  by  composing  nervous  disquietude,  and  thus  enabling  the 
patient  to  sleep.  If  it  be,  as  I  deem  it,  a  cerebral  sedative,  it  is  very 
well  calculated  to  meet  a  prominent  indication  in  the  disease,  namely,  to 
keep  down  nervous  excitement,  without  inducing  debility. 

4.  As  a  deobstruent  and  alterative,  hemlock  has  been  very  largely 
used.  It  was  mainly  in  reference  to  its  supposed  power  of  curing  cancer 
and  similar  affections,  that  it  was  reintroduced  into  practice  by  Storck. 
That  it  has  any  power  of  this  kind  few  now  believe ;  nevertheless,  it  is 
thought  by  many  to  prove  highly  advantageous,  in  some  instances,  not 
only  as  a  general  and  local  anodyne,  but  also  by  favourably  modifying 
the  condition  of  the  tumours  or  ulcers,  and  retarding  their  progress. 
This  influence  we  may  ascribe  to  the  medicine  as  the  result  of  its  seda- 
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live  properties,  through  which  it  may  diminish  irritation  and  inflamma- 
tion, to  which  these  heterologous  formations  are  liable  like  other  struc- 
tures. In  other  less  obstinate  tumefactions  or  ulcerations,  as  the 
scrofulous,  rheumatic,  and  syphilitic,  it  has  seemed  occasionally  to  pro- 
duce cures,  or  at  least  to  aid  more  efficient  alteratives  in  producing  them. 
In  reference  to  the  same  supposed  deobstruent  property,  it  has  been  used 
in  goitre,  enlargements  of  the  liver,  spleen,  and  pancreas,  in  chronic 
abdominal  tumours,  and  especially  in  tumefactions  of  the  mammae  and 
the  testicles,  over  which  it  has  been  supposed  to  exercise  peculiar  power. 
In  these  complaints,  it  is  used  both  internally  and  topically.  We  may 
admit  its  partial  efficacy  in  all  of  them,  without  allowing  it  any  other 
than  sedative  virtues,  which  enable  it  to  control  in  some  degree  the  ex- 
citements, general  and  local,  which  sustain  the  morbid  action,  or  in  which 
it  may  consist.  MM.  Trousseau  and  Pidoux  recommend  it  in  decided 
terms,  from  their  own  experience,  in  the  form  of  a  cataplasm  over  the 
abdomen,  in  chronic  enlargements  of  the  mesenteric  glands  and  other 
viscera. 

From  the  same  sedative  property,  and  without  the  necessity  of  sup- 
posing any  peculiar  alterative  influence,  it  may  be  occasionally  service- 
able in  obstinate  cutaneous  diseases  in  which  it  has  been  recommended, 
such  as  elephantiasis,  lupus,  etc.,  to  the  cure  of  which,  however,  it  is 
wholly  inadequate. 

In  addition  to  the  uses  above  mentioned,  hemlock  has  been  employed 
to  check  excessive  secretion  of  milk,  and  as  an  antaphrodisiac  in  saty- 
riasis,  spermatorrhoea,  and  nymphomania,  in  all  of  which  it  may  prove 
useful  through  its  sedative  property. 

Administration.  In  whatever  form  hemlock  is  administered,  it  will  be 
necessary,  in  order  to  maintain  a  given  effect,  to  increase  the  dose  more 
rapidly  than  is  requisite  with  most  other  narcotics ;  and  there  is  scarcely 
any  extent  to  which  it  may  not  be  carried  in  this  way  with  impunity ; 
as,  from  its  want  of  stimulant  or  corrosive  properties,  there  is  no  danger 
of  its  exhausting  the  excitability  of  the  system,  or  causing  serious  organic 
mischief.  But  one  caution  is  here  peculiarly  important;  namely,  when  it 
becomes  necessary,  during  the  use  of  these  large  ok>ses,  to  change  the 
parcel  of  the  medicine,  never  to  use  the  new  parcel  so  freely  as  the  one 
last  employed,  lest  it  might  prove  to  be  much  stronger,  and  thus  endanger 
serious  results.  The  medicine  is  used  in  the  form  of  powder,  extract,  tinc- 
ture, and  preserved  juice,  and  in  that  also  of  its  isolated  active  principle. 

1.  The  powdered  leaves  may  be  directed,  in  the  commencing  dose 
of  three  or  four  grains,  twice  or  three  times  a  day,  to  be  gradually  in- 
creased until  some  effect  is  produced;  such  as  a  little  giddiness,  head- 
ache, nausea,  or  feeling  of  muscular  weakness.  In  this  form,  however, 
the  medicine  is  often  nearly  if  not  quite  inert,  and  is  at  present  not  much 
used. 
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2.  The  Extract  of  Hemlock  (EXTRACTUM  CONII,  U.  S.,  Br.)  is  prob- 
ably the  form  most  employed.     It  is  the  inspissated  juice  of  the  fresh 
plant,  and,  if  made  with  due  care,  is  an  excellent  preparation.     Too  fre- 
quently the  juice  is  inspissated  by  boiling,  which  impairs  its  virtues,  and 
probably  sometimes  quite  destroys  them;  so  that  the  extract  is  not  un- 
frequently  very  feeble,  and  often  quite  disappoints  the  expectations  of 
the  prescriber.     When  prepared  by  evaporation  in  vacuo,  at  a  low  tem- 
perature, it  retains  the  virtues  of  the  plant  to  a  considerable  extent. 
Another  source  of  its  feebleness  is  the  influence  of  time  and  exposure, 
by  which  it  is  deteriorated.     The  best  criterion  of  its  efficiency  is  the 
development  of  the  characteristic  odour,  like  that  of  mice,  when  it  is 
rubbed  with  solution  of  potassa.     If  it  have  none  of  this,  it  may  be  con- 
sidered inert,  and  its  strength  will  be  in  the  proportion  of  that  of  the 
odour.     When  of  very  good  quality,  it  gives  rise  almost  to  a  feeling  of 
the  ludicrous,  by  the  strength  of  the  newly  developed  smell,  and  its  asso- 
ciations.    As  now  supplied  to  our  markets,  from  our  own  factories,  it  is 
in  general  much  superior  to  that  formerly  kept  in  the  shops.    The  doses 
of  hemlock  are  usually  given  at  too  long  intervals.    I  find  that  not  longer 
than  four  hours  should,  as  a  general  rule,  intervene,  if  it  be  desired  to 
sustain  a  constant  impression;  and  a  still  shorter  interval  would  often 
be  preferable.    Two  grains  may  be  given  at  first,  and  rapidly  increased, 
if  necessary,  until  the  point  is  reached  at  which  it  will  produce  some 
effect.     It  may  be  administered  in  pill  or  solution ;  but  the  former  is 
usually  preferred.     The  extract  has  also  been  used  for  inhalation  in  the 
form  of  spray ;  from  one  to  three  grains  being  dissolved  in  a  fluidounce 
of  distilled  water.     It  has  been  administered  in  this  way  in  asthma,  and 
in  irritative  cough,  whether  laryngeal  or  bronchial. 

A  cataplasm  for  external  use  may  be  made  from  the  extract,  by  re- 
ducing it  to  a  semifluid  state  with  water,  and  then  spreading  it  over  the 
surface  of  an  emollient  poultice,  as  of  flaxseed  meal,  or  bread  and  milk. 
From  two  drachms  to  an  ounce  may  be  employed,  according  to  the  size 
of  the  cataplasm  wanted.  In  this  shape  it  may  be  applied  to  tumours 
and  ulcers,  and  to  the  surface  of  the  body  over  internal  affections ;  but, 
when  it  is  brought  into  contact  with  abraded  surfaces,  the  liability  to 
absorption  must  be  borne  in  mind,  and  directions  left  for  the  removal  of 
the  application  should  unpleasant  symptoms  occur. 

An  ointment  may  also  be  made  from  the  extract  by  rubbing  it  with 
three  or  four  times  its  weight  of  lard.  This  may  be  employed  as  a 
dressing  for  painful  ulcers,  or  an  application  to  irritated  piles. 

3.  An  Alcoholic  Extract  (EXTRACTUM  CONII  ALCOHOLICUM,  U.  S.)  is 
directed  by  our  national  code  to  be  prepared  by  evaporating  a  tincture 
of  the  leaves.     Its  strength,  of  course,  will  depend  on  that  of  the  leaves, 
and  it  cannot,  therefore,  be  relied  on.     The  dose  is  the  same  as  that  of 
the  ordinary  extract. 
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The  alcoholic  extract  of  the. seeds,  collected  before  maturity,  is  said  to 
be  a  good  and  stable  preparation;  but  it  is  not  directed  by  the  Pharma- 
copoeia. 

4.  A  Fluid  Extract  of  Hemlock  (EXTRACTUM  CONII  FLUIDUM,  U.  S.) 
was  newly  introduced  into  the  U.  S.  Pharmacopoeia  at  the  late  revision. 
It  is  a  concentrated  tincture  of  the  leaves,  with  the  addition  of  acetic 
acid,  which  not  only  aids  in  the  extraction  of  the  active  matter,  but  con- 
tributes to  its  preservation.     A  fluidounce  is  equivalent  to  a  troyounce 
of  the  leaves.    The  dose  to  begin  with  is  four  or  five  minims,  and  this 
quantity  or  more  may  be  added  to  a  fluidounce  of  water,  for  inhalation 
by  means  of  the  atomizer. 

5.  A  Hemlock  Poultice  (CATAPLASMA  CONII,  Br.)  is  directed  in  the 
British  Pharmacopoeia  to  be  prepared  by  mixing  together  an  ounce  of  the 
leaves  in  powder,  three  ounces  of  flaxseed-meal,  and  ten  fluidounces  of 
boiling  water.     It  may  be  used  for  the  same  purposes  as  the  cataplasm 
prepared  from  the  extract,  above  referred  to,  especially  in  painful  ulcers. 

6.  A  Tincture  of  Hemlock  (TINCTURA  CONII,  U.  S.)  is  officinal.   Being 
prepared,  according  to  the  U.  S.  Pharmacopoeia,  from  the  dried  leaves, 
it  is  liable  to  all  the  objections  which  apply  to  the  leaves  themselves.  Its 
goodness  may  be  measured  by  the  strength  of  the  peculiar  odour  it 
emits,  when  a  little  of  it  is  rubbed  with  potassa.     The  dose  is  from  30 
minims  to  a  fluidrachm. 

From  experiments  recently  made  in  England  it  is  inferrible  that  the 
tincture  of  the  leaves  is  either  very  nearly  inert,  or  that  it  differs  much 
as  prepared  from  the  product  of  different  plants.  Dr.  Garrod  exhibited 
repeated  doses  of  from  three  to  five  fluidrachms  three  times  a  day  with- 
out observable  effect,  and  succeeded  no  better  subsequently  even  with  a 
fluidounce.  (Pharm.  Journ.  and  Trans.,  Jan.  186Y,  p.  382-3.) 

7.  The  Tincture  of  the  Fruit  (TINCTURA  CONII  FRUCTUS,  Br.)  of  the 
British  Pharmacopoeia,  being  prepared  from  the  fruit,  is  probably  more 
efficient.     It  may,  however,  be  given  in  the  same  dose. 

As  to  the  strength  of  this  tincture  there  is  some  difference  of  opinion 
with  English  therapeutists.  Dr.  Garrod,  whose  failure  to  obtain  any  ob- 
servable effect  even  from  a  fluidounce  of  the  tincture  of  the  leaves,  found 
five  fluidrachms  of  the  tincture  of  the  fruit  to  cause  giddiness  and  a  feel- 
ing of  weight  over  the  forehead ;  and,  by  a  dose  of  six  fluidrachms,  pro- 
duced a  sensation  as  of  a  mist  before  the  eyes,  twenty  minutes  after 
each  dose.  On  the  contrary,  Dr.  John  Harley  took  two  fluidounces  of 
a  tincture  of  the  fruit  carefully  prepared,  without  any  other  effect  than 
such  as  might  have  resulted  from  the  alcohol  of  the  tincture.  (Ibid.,  p. 
414.)  Now  as  conium  certainly  has  some  degree  of  activity,  and  as  its 
active  principle  conia  is  soluble  in  alcohol,  and  must,  therefore,  be  con- 
tained in  the  tincture,  the  inference  is  either  that  Dr.  Harley  experi- 
mented with  a  preparation  made  from  plants  defective  in  power,  or  that 
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alcohol  has  the  power  of  completely  neutralizing  the  effects  of  conia; 
and,  if  the  view  taken  in  this  work  of  the  respective  character  of  these 
two  narcotics,  the  one  being  a  powerful  stimulant  to  the  cerebral  cen- 
tres, and  the  other  a  rather  feeble  sedative  to  the  same  parts,  be  correct, 
the  latter  branch  of  the  alternative  may  be  considered  as  highly  probable ; 
namely,  that  alcohol  given  with  conium,  in  certain  proportions,  neutral- 
izes its  effect. 

8.  The  Juice  of  Hemlock  (Succus  CONII,  Br.)  is  a  preparation  of  the 
British  Pharmacopoeia,  in  which  the  expressed  juice  is  mixed  with  one- 
third  of  its  measure  of  rectified  spirit,  and  is  strained  after  standing. 
The  dose  is  from  thirty  to  ninety  minims. 

9.  CONIA.  Conia  is  best  obtained  from  the  fruit,  before  it  has  be- 
come dry.     It  may  be  obtained  by  distilling  a  mixture  of  an  alcoholic 
extract  of  the  seeds  with  strong  solution  of  potassa.  The  acid  of  the  native 
salt  of  conia  is  seized  by  the  potassa,  and  the  liberated  alkaloid  rises 
with  the  vapour  of  the  water,  and  floats  upon  its  surface  in  the  receiver 
after  condensation. 

Properties.  Conia  is  a  yellowish  liquid,  with  the  aspect  of  an  oil, 
lighter  than  water,  of  a  strong,  penetrating,  mice-like  odour,  and  a  very 
acrid  benumbing  taste.  It  is  very  volatile,  and  rises  with  the  vapour  of 
water  when  boiled  with  it ;  but  its  point  of  ebullition  when  alone  is  370°. 
It  is  slightly  soluble  in  water,  and  freely  so  in  alcohol,  ether,  and  the 
fixed  and  volatile  oils.  It  unites  with  one-third  of  its  weight  of  water 
to  form  a  hydrate,  which  has  a  strong  alkaline  reaction.  With  the  dilute 
acids  it  forms  soluble  salts,  but  is  decomposed  by  the  stronger  acids.  Its 
vapour  produces  white  fumes  with  that  proceeding  from  liquid  muriatic 
acid.  Tannic  acid  forms  with  it  an  insoluble  compound,  and  therefore 
precipitates  it  from  its  solutions.  When  exposed  to  the  air,  it  is  gradu- 
ally decomposed,  being  converted  into  a  resinous  matter  and  ammonia. 
This  change  takes  place  rapidly  when  it  is  heated.  It  consists  of  nitro- 
gen, carbon,  and  hydrogen. 

Effects  on  the  System.  These  appear  to  be  identical  with  the  effects  of 
hemlock  itself.  It  is  an  energetic  poison.  A  single  drop  of  it  intro- 
duced into  the  eye  of  a  rabbit,  killed  the  animal  in  nine  minutes;  and 
three  drops  in  the  eye  of  a  stout  cat  proved  fatal  in  a  minute  and  a  half. 
It  is  stated  not  to  dilate  the  pupils  when  thus  applied.  Dr.  Christison 
observed  that  it  first  paralyzed  the  voluntary  muscles,  then  those  of  the 
chest  and  abdomen,  and  finally  the  diaphragm,  producing  death  from 
asphyxia.  Sometimes  there  were  tremors  and  convulsive  twitchings 
of  the  limbs.  Sensation  did  not  seem  to  have  been  destroyed,  so  long 
as  observation  could  be  made  on  this  point.  The  alkaloid  is  locally 
irritant. 

Therapeutic  Application.  Conia  has  not  been  introduced  into  general 
use;  but  has  been  employed  by  some  practitioners  with  signal  advant- 
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age.*  Dr.  Spengler,  of  Herborn,  gave  it  to  a  child  a  year  old,  affected 
with  hooping-cough,  in  the  dose  of  one-sixteenth  of  a  grain  every  six 
hours,  with  the  asserted  effect  of  curing  the  disease  in  ten  days.  (Ann. 
de  Therap.,  1853,  p.  73.)  Fronmiiller  considers  it  as  having  all  the 
powers  of  hemlock,  without  its  uncertainty.  He  has  found  it  specially 
useful  in  scrofula,  and  more  particularly  in  scrofulous  ophthalmia,  when 
attended  with  excessive  sensibility,  spasm  of  the  eyelids,  photophobia, 
shedding  of  tears,  and  severe  pains.  He  dissolves  3  or  4  drops  of  conia 
in  15  grains  of  alcohol  and  300  of  distilled  water,  and  gives  from  15  to 
30  drops,  in  a  cup  of  sweetened  water,  three  times  a  day.  The  worst 
effect  he  has  witnessed  has  been  sometimes  a  little  headache  and  vertigo, 
though  he  has  continued  the  medicine  for  months.  (Trousseau  and 
Pidoux,  Trait,  de  Therap.,  4e  ed.,  ii.  118.)  Professor  Mauthner,  of 
Vienna,  has  found  the  topical  use  of  the  remedy  extremely  beneficial,  in 
the  same  scrofulous  affections  of  the  eyes,  with  photophobia  and  spas- 
modic closure  of  the  lids.  He  dissolves  half  a  grain  in  a  drachm  of 
almond  oil,  and  pencils  the  eyelids  with  the  solution  two  or  three 
times  a  day.  The  most  obstinate  cases  yield  in  a  week  or  two.  He 
finds  the  same  remedy  useful  in  indolent  glandular  swellings  of  the  neck. 
(Sec  Am.  Journ.  of  Med.  Sci.,  Jan.  1855,  p.  253.)  Professor  Muraw- 
jeff,  a  Russian  physician,  has  used  conia  externally,  with  much  success, 
in  not  a  few  diseases.  He  has  employed  it  successfully  in  chronic  cuta- 
neous eruptions,  as  lichen,  prurigo,  psoriasis,  eczema,  acne,  and  por- 
rigo  ovfavus.  One  drop  of  it,  in  the  hollow  of  a  carious  tooth,  allays 
the  pain  more  rapidly  and  effectually  than  chloroform.  In  neuralgia  and 
syphilitic  pains  it  effects  radical  cures.  It  is  beneficial,  also,  as  an  ano- 
dyne, in  chronic  synovilis.  scrofulous  and  rheumatic  inflammation  of 
the  eyes,  and  scrofulous  and  cancerous  ulcers;  and  relieves  the  pain 
of  wounds.  In  affections  of  the  skin,  the  Professor  uses  an  ointment 

*  Experiments  with  conia,  made  on  the  human  subject,  under  the  superintend- 
ence of  Dr.  Schroff,  furnished  the  following  results.  The  dose  taken  varied  from 
the  fourteenth  of  a  drop  to  two  drops,  and  was  dissolved  in  thirty  drops  of  alcohol. 
The  first  impression  was  that  of  a  strong  irritant  to  the  mouth  and  fauces;  but  the 
tongue  soon  lost  its  sensibility,  as  if  paralyzed.  In  about  three  minutes,  heat  in 
the  head  and  face,  with  feelings  of  fulness,  weight,  and  pressure,  were  experienced 
from  the  larger  doses.  To  these  sensations,  giddiness,  mental  confusion,  sleepi-' 
ness,  and  general  uneasiness  were  soon  added.  The  sight  was  indistinct,  the  pupil 
dilated,  the  hearing  obtuse,  and  the  touch  uncertain,  with  a  feeling  of  formication. 
There  were  also  general  muscular  weakness,  coldness  and  blueness  of  the  hands, 
pale  and  sunken  countenance,  and  diminished  frequency  of  pulse,  following  an  in- 
crease of  a  few  beats  in  the  minute.  Nausea  and  efforts  to  vomit  generally  occurred, 
and  in  one  instance  positive  emesis.  The  secretion  of  urine  was  not  increased. 
Under  large  doses  the  hands  became  moist.  The  effects  continued  in  a  greater  or 
less  degree  to  the  following  day.  (See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxxii.  478.) — 
NoLe  to  the  second  edition. 
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made  with  from  12  to  24  drops  of  coma  and  an  ounce  of  simple  oint- 
ment or  cold  cream.  In  neuralgia  he  first  washes  the  part  with  alcohol, 
and  then  applies  three  or  four  drops  of  the  conia.  In  both  instances  he 
covers  the  part  after  the  application  with  oiled  silk  and  a  bandage.  In 
cancer,  he  applies  the  liquid  mixed  with  mucilage.  For  a  collyrium,  he 
adds  from  1  to  3  drops  to  a  fluidounce  of  weak  mucilage  of  quince  seeds, 
and  as  an  enema  gives  two  or  three  drops  in  emulsion  of  starch.  (Ibid., 
July,  1855,  p.  187.)  From  the  above  data,  I  should  infer  that  half  a 
drop  might  be  given  to  an  adult  for  a  commencing  dose. 


IV.  LACTUCARIUM.  U.S. 

Syn.  Lettuce-opium. 

Origin.  The  name  of  lactucarium  has  been  given  to  the  concrete  milky 
juice  of  Lactuca  saliva,  or  common  garden  lettuce,  and  of  othej;  species 
of  Lactuca,  especially  L.  virosa  and  L.  altissima,  which  are  natives  of 
Europe.  It  is  procured  from  the  stem  ;  as,  before  this  rises,  the  leaves, 
which  constitute  all  of  the  plant  now  above  the  ground,  contain  little  or 
none  of  the  milky  juice ;  though,  as  brought  upon  the  table,  they  often 
have  a  narcotic  smell,  and  induce  drowsiness  when  freely  eaten.  It 
should  be  collected  about  the  time  when  the  flowers  begin  to  blow ;  for, 
if  procured  later  in  the  season,  though  the  juice  may  be  thicker,  it  con- 
tains, according  to  Mr.  Duncan,  of  Edinburgh,  less  of  the  bitter  matter 
on  which  its  virtues  probably  depend.  The  mode  of  gathering  it  is  to 
cut  off  the  stem,  or  incise  it  longitudinally,  and  then  either  absorb  the 
juice  which  exudes  with  a  piece  of  sponge  or  a  little  cotton,  and  press  it 
out  into  a  vessel,  or  scrape  it  off  with  the  finger  or  a  knife.  The  juice 
concretes  spontaneously  into  a  solid  substance,  which  is  the  lactucarium. 
Our  shops  are  supplied  with  it  from  abroad. 

Properties.  As  found  in  our  shops,  it  is  in  small,  irregular,  light,  and 
friable  lumps,  of  a  reddish-brown  colour,  a  narcotic  odour  strongly  re- 
calling that  of  opium,  and  a  bitter  taste.  It  was  this  resemblance  of  its 
sensible  properties  to  those  of  the  medicine  referred  to,  that  gave  origin 
to  the  name  of  lettuce-opium  by  which  it  has  been  occasionally  desig- 
nated. 

Lactucarium  is  said  also  sometimes  to  be  in  the  form  of  roundish  com- 
pact masses,  weighing  several  ounces;  and,  according  to  Dr.  Christispn, 
this  is  the  condition  in  which  it  is  collected  from  the  garden  lettuce ; 
while  the  variety  above  described  is  obtained  from  the  Lactuca  virosa, 
or  wild-lettuce.  Another  form,  in  which  it  is  prepared  on  the  Continent 
of  Europe  from  L.  altissima,  is  that  of  round  flat  cakes. 
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Active  Principles.  From  the  strong  resemblance  of  the  sensible  prop- 
erties of  lactucarium  to  those  of  opium,  it  was  at  one  time  conjectured 
that  morphia  would  be  found  among-  the  ingredients;  but  this,  upon  in- 
vestigation, has  not  proved  to  be  the  case.  The  odorous  principle  distils 
over  with  water;  but,  though  it  is  probably  a  volatile  oil,  and  may  have 
narcotic  properties,  it  has  not  been  sufficiently  investigated  to  justify  any 
positive  opinion  on  the  subject.  A  bitter,  crystallizable,  neuter  principle 
named  lactucin  is  said  to  have  been  obtained  from  lactucarium ;  but  its 
claims  to  be  considered  as  the  active  constituent  of  the  medicine  have 
not  yet  been  satisfactorily  determined ;  and  no  practical  advantage  has 
hitherto  accrued  from  its  discovery.  Lactucarium  yields  its  virtues  to 
water  and  alcohol. 

Effects  on  the  System.  These  have  not  been  investigated  with  so  much 
accuracy  as  to  enable  a  well-grounded  opinion  to  be  formed  in  relation 
to  the  precise  action  of  the  medicine.  That  it  has  a  composing  and  sopo- 
rific effect  cannot  be  reasonably  doubted;  but  the  point  is  yet  unde- 
termined, whether  it  is  essentially  stimulant  or  sedative;  and  we  are 
equally  in  the  dark  as  to  its  accessory  properties.  While  Dr.  J.  R.  Cox 
inferred,  from  his  experiments,  that  it  had  the  same  stimulant  properties 
as  opium,  Dr.  Fran9ois,  who  used  an  analogous  preparation  of  lettuce, 
under  the  name  of  thridace  in 'France,  found  it  to  diminish  the  frequency 
and  force  of  the  pulse,  and  the  temperature  of  the  body.  If,  as  stated 
by  Fisher,  it  should  be  found  to  have  the  property  of  directly  diminish- 
ing sensibility,  without  ever  exciting  the  circulation  (Lond.  Med.  Gaz., 
xxv.  863) ;  and  if  Buchner  be  correct  in  comparing  the  influence  of  lac- 
tucin over  the  pulse  to  that  of  digitalin,  and  in  ascribing  to  it  the  proper- 
ties of  lowering  the  animal  heat,  dilating  the  pupil,  and  producing  sleep 
and  stupor;  then  we  shall  certainly  be  justified  in  placing  lactucarium 
among  the  cerebral  sedatives.  So  far  as  can  be  inferred  from  other  pub- 
lished accounts,  the  general  tendency  of  experience  is  in  the  same  direc- 
tion. 

Therapeutic  Application.  The  soporific  property  of  the  common  let- 
tuce was  well  known  to  the  ancients,  who  believed  it  also  to  possess 
antaphrodisiac  properties;  and  Dioscorides  speaks  of  the  juice  obtained 
from  the  wild-lettuce  at  maturity,  as  having  in  a  considerable  degree  the 
qualities  of  opium.  But  to  Dr.  J.  R.  Cox,  of  Philadelphia,  belongs  the 
credit  of  having  first  drawn  attention  to  the  inspissated  juice  of  the  com- 
mon lettuce  as  a  medicine.  He  made  experiments  with  it  towards  the 
close  of  the  last  century,  which  were  published  in  the  fourth  volume  of 
the  American  Philosophical  Transactions,  and  from  which  he  inferred 
that  it  was  identical  with  the  opium  procured  from  the  poppy.  (Am.  Dis- 
pensatory, A.D.  1806,  p.  408.)  The  elder  Dr.  Duncan,  of  Edinburgh,  soon 
afterwards  made  similar  investigations,  and,  in  his  treatise  on  pulmonary 
consumption,  recommended  lactucarium  as  a  substitute  for  opium,  the 
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anodyne  properties  of  which  it  possessed,  without  being  followed  by 
similar  disagreeable  consequences.  Dr.  Fran9ois  called  attention  to  the 
same  subject  in  France;  and  the  consequence  was  the  introduction  of 
the  medicine  into  use,  and  its  adoption  as  a  standard  remedy  in  the  offi- 
cinal codes  of  Great  Britain  and  the  United  States. 

Though  extremely  uncertain  in  its  action,  from  its  variable  strength, 
lactucarium  maybe  employed  for  calming  nervous  disquietude,  relieving 
pain,  and  producing  sleep,  in  cases  in  which,  in  consequence  of  the  exist- 
ence of  some  contraindication,  opium  cannot  be  used.  Thus,  having  lit- 
tle or  no  stimulant  influence  over  the  circulation,  it  may  be  used  in  in- 
flammatory and  febrile  conditions  in  which  the  excitant  action  of  opium 
might  prove  injurious.  Not  having,  at  least  in  an  equal  degree,  the  prop- 
erty of  checking  the  secretions,  it  is  better  adapted  to  the  early  stages  of 
catarrhal  disease ;  and,  perhaps,  its  most  advantageous  application  is  to 
the  alleviation  of  cough.  It  is  said,  moreover,  to  be  less  apt  than  opium 
to  cause  headache,  nausea  or  other  disorder  of  digestion,  and  constipa- 
tion; and  may  agree  well  with  constitutions,  which  from  idiosyncrasy 
may  not  be  kindly  affected  by  that  narcotic. 

It  has  been  specially  recommended  to  allay  cough  in  phthisis,  catarrh, 
and  other  pulmonary  complaints ;  to  compose  nervous  irritation  and  pro- 
duce sleep  in  febrile  diseases  of  all  kinds,  idiopathic,  exanthematous,  and 
symptomatic ;  to  quiet  palpitation  of  the  heart ;  and  to  relieve  pain  in 
chronic  rheumatism,  colic,  gastralgia,  and  excessive  sensibility  of  the 
eyes.  The  dose  of  it  is  from  five  to  fifteen  or  twenty  grains  ;  that  of  the 
alcoholic  extract,  from  two  to  five  grains.  The  Edinburgh  College  for- 
merly directed  a  Tincture  (TINCTURA  LACTUCARII,  Ed.),  the  dose  of 
which  was  from  thirty  minims  to  two  fluidrachms. 

The  Syrup  of  Lactucarium  (SYRUPUS  LACTUCARII,  U.  £)  is  at  present 
the  only  officinal  preparation.  It  is  prepared  from  the  lactucarium  by 
first  forming  a  tincture  with  diluted  alcohol,  then  concentrating  this  by 
a  careful  evaporation,  and  finally  mixing  it  with  syrup.  The  dose  is  two 
or  three  fluidrachms.  A  syrup,  prepared  in  France,  according  to  a  pro- 
cess originated  by  Aubergier,  is  occasionally  imported.  The  dose  of 
Aubergier's  syrup,  for  the  ordinary  purposes  for  which  the  remedy  is 
used,  is  a  teaspoonful. 
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SPINAL  SEDATIVES. 

As  there  is  but  one  agent  which  I  could  place  strictly  under  the  spinal 
stimulants;  nux  vomica,  namely,  and  other  vegetable  products  character- 
ized by  the  presence  of  strychnia  ;  so  there  is  but  one  which  I  can  attach 
to  the  present  class — the  newly  discovered  Bean  of  Calabar.  It  is  true 
that  there  are  several  medicines  which  act  as  sedatives  of  the  spinal 
centres ;  yet  there  is  none  other  which  is  exclusively  so,  or  which  does 
not  possess  properties  that  classify  it  with  other  categories,  and  especially 
with  the  nervous  and  cerebral  sedatives. 


CALABAR  BEAN. 

This  is  the  product  of  Physostigma  venenosum  of  Balfour,  a  climbing 
leguminous  plant,  with  a  ligneous  stem,  rising  upon  trees,  especially  on 
the  borders  of  streams,  into  which  the  fruit  falls  when  ripe,  and,  being 
carried  down  with  the  floods,  is  collected  by  the  natives  on  the  banks  of 
the  river  below,  where  it  is  deposited.  The  plant  is  a  native  of  the 
Western  Coast  of  Africa,  where  its  fruit  is  used  by  the  negroes  as  an  or- 
deal poison,  by  which  the  innocence  or  guilt  of  the  accused  is  determined. 
The  name  of  Calabar  was  given  to  it  from  the  particular  region  where 
it  is  used  for  this  purpose.  A  portion  of  it,  having  been  taken  to  Edin- 
burgh, was  examined  by  Drs.  Fraser,  Christison,  and  others,  and  found  to 
possess  curious  and  valuable  properties,  which  are  likely  to  render  it  im- 
portant for  certain  purposes  in  medicine. 

Properties.  The  seed,  which  is  the  part  used,  is  about  as  large  as  a  large 
horse-bean,  irregularly  kidney-form,  with  a  longer  convex,  and  shorter 
concave  edge,  two  flat  sides,  and  a  furrow  running  from  one  end  along  the 
convex  border,  to  an  opening  near  the  other  end.  Within  a  hard,  brittle, 
shining  integument,  of  a  brownish-red,  light-chocolate,  or  ash-gray  colour, 
is  a  hard,  white  kernel,  with  two  cotyledons,  pulverizable,  and  of  a  taste 
like  that  of  edible  leguminous  seeds,  and  neither  bitter  nor  acrid.  It 
yields  its  virtues  readily  to  alcohol,  and  but  slightly  to  water.  The  shell 
constitutes,  according  to  Dr.  Edwards,  30  per  cent.,  the  kernel  TO  per 
cent,  of  the  bean.  The  latter  only  is  active.  The  virtues  of  the  bean 
are  thought  to  reside  in  a  peculiar  proximate  principle,  belonging  to  the 
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alkaloids,  and  found  only  in  the  kernel.  As  first  obtained  by  Jobst  and 
Hesse,  who  named  it  physostigmin,  it  was  a  complex  substance,  con- 
taining the  active  principle,  but  not  consisting  of  it  exclusively.  Sub- 
sequently the  pure  alkaloid  has  been  isolated  by  MM.  Amedee  Vee  and 
Manuel  Leven,  and  named  by  them  eserin. 

Physostigmin  (Physofttgmia).  Eserin  (Eserina).  The  chemists  last 
named  procured  it  by  exhausting  the  powdered  bean  with  cold  alcohol 
of  95°  (centigrade),  very  carefully  evaporating  the  alcohol,  adding  to  the 
resulting  extract  a  strong  solution  of  tartaric  acid,  diluting  the  mixture 
with  water,  filtering,  then  adding  powdered  bicarbonate  of  potassa  in 
excess,  again  filtering,  and  shaking  with  ether,  which,  on  evaporation, 
yields  the  alkaloid  in  an  impure  state.  To  obtain  it  pure,  the  residue 
was  deprived  of  moisture  by  exposing  it  in  a  bell-glass  over  strong  sul- 
phuric acid,  then  treating  it  with  ether,  and  allowing  the  ethereal  solu- 
tion to  evaporate  spontaneously.  It  still,  however,  contained  a  small 
proportion  of  red  colouring  matter,  which  adhered  to  it  with  great  tena- 
city, giving  it  a  pinkish  hue,  but  which  might  be  separated  by  repeated 
solution  and  crystallization  with  ether  or  alcohol.  When  quite  pure, 
the  alkaloid  is  colourless,  crystallizable  in  thin  rhomboidal  plates,  of  a 
taste  slightly  bitter  and  slowly  developed,  soluble  in  ether,  alcohol,  and 
chloroform,  and  very  slightly  in  water,  to  which,  however,  it  imparts  a 
decided  alkaline  reaction.  It  is  readily  dissolved  by  the  acids ;  and  its 
solutions  are  precipitated  by  the  reagents  which  generally  precipitate  the 
alkaloids.  It  melts  with  heat,  and,  at  a  high  heat,  sends  forth  copious 
white  vapours,  and  burns  without  residue.  Almost  all  its  salts  are  solu- 
ble. In  solution  it  acts  promptly  on  the  pupil;  and  a  single  drop  of  a 
solution  containing  only  1  part  in  1000,  introduced  beneath  the  eyelids, 
produces  an  excessive  and  persistent  contraction.* 

*  Comparative  experiments  have  been  made  on  animals  upon  the  relative  effects 
of  the  extract  and  alkaline  principle  of  Calabar  bean.  Of  the  extract,  20  milli- 
grammes (about  one  third  of  a  grain)  were  injected  under  the  skin  of  a  guinea-pig. 
In  ten  minutes,  great  weakness  of  the  hinder  limbs  came  on,  and  in  thirty  minutes 
•weakness  of  the  anterior  limbs,  without  contraction  of  the  pupil,  though  the  eves 
were  turned  up.  Of  physostigmia  or  eserina,  1.5  milligrammes  (.023  gr. ),  similarly 
applied,  produced  palsy  of  the  hind  legs  in  five  minutes,  convulsive  movements  of 
the  same  in  ten  minutes,  palsy  of  the  fore  legs  in  fifteen  minutes,  and  death  in  half  an 
hour  ;  the  pupils  being  dilated  at  the  time  of  death.  Under  the  skin  of  a  rabbit,  one 
centigramme  (between  one-sixth  and  one-seventh  of  a  grain)  produced  weakness  of 
all  the  limbs,  without  change  of  pupil,  in  fifteen  minutes,  general  paralysis  in  twenty 
minutes,  with  intense  contraction  of  the  pupil,  followed  by  irregular  respiration  and 
death.  The  action  of  the  heart  had  ceased,  and  there  was  no  excitability  of  the  organ. 
The  brain  and  spinal  marrow  were  normal,  offering  no  signs  of  congestion.  (V6e  and 
Leven,  Ann.  de  Therap.,  1865,  p.  70.)  As  a  general  result  of  these  experiments.  M. 
Ve"e  states  that  injection  of  eserina  into  the  areolar  tissue  produces  paralysis,  purg- 
ing, alternate  contraction  and  relaxation  of  the  muscles,  slowness  of  the  pulse,  ex- 


CHAP.  II.]  SPINAL    SEDATIVES. — CALABAR    BEAN.  241 

A  peculiarity  of  this  alkaloid  is  that  an  aqueous  solution  of  it  or  one 
of  its  salts,  exposed  to  the  air  in  the  presence  of  a  little  potassa,  soda,  or 
lime,  assumes  a  red  colour,  owing  to  the  absorption  of  oxygen.  The 
redness  soon  becomes  very  deep,  but  is  not  permanent,  being  gradually 
changed  to  yellow,  green,  or  blue.  Chloroform  takes  up  the  red  colour- 
ing substance,  which  is  probably  the  oxidized  alkaloid,  and  leaves  a 
colourless  solution.  This  property  of  becoming  red  under  the  agency  of 
the  alkalies,  had  previously  been  shown  to  be  possessed  by  the  alcoholic 
extract  of  the  bean,  by  Dr.  Edwards,  of  Liverpool.  Less  than  the  one 
hundred  thousandth  part  of  eserina  may  be  detected  by  this  test.  Another 
test  is  suggested  by  the  fact,  that  an  alcoholic  extract  of  the  contents  of 
the  stomach  of  a  boy,  poisoned  by  the  bean  at  Liverpool,  produced  a 
marked  contraction  of  the  pupil  when  applied  to  the  eye  of  a  rabbit. 
(Ann.  de  Therap.,  1865,  p.  106;  also  Ibid.,  1866,  p.  46.) 

The  alkaloid  has  been  extracted  by  Prof.  F.  Mayer,  of  New  York,  by 
a  different  process ;  and  was  the  subject  of  experiment  by  Dr.  Haigh,  of 
Michigan,  with  results  confirmatory  of  those  obtained  in  Europe.  One- 
eighth  of  a  grain,  thrown  into  the  jugular  vein  of  a  dog,  produced  an  in- 
stant cessation  of  respiration,  and  entire  relaxation  of  the  muscles,  with- 
out the  slightest  sign  of  pain.  The  heart  beat  tumultuously,  but  the 
pulsation  gradually  became  slower,  and  in  two  minutes  ceased  altogether. 
No  contraction  of  the  pupil  took  place.  After  death,  no  congestion  was 
found  in  the  brain,  stomach,  or  bowels;  and  both  sides  of  the  heart  were 
full  of  blood,  though  there  was  none  in  the  aorta.  (Am.  Journ.  of  Pharm., 
May,  1865,  pp.  U3-8.) 

Effects  on  the  System.  Calabar  bean  appears  to  be  a  direct  sedative 
to  the  spinal  marrow;  producing,  through  its  influence  on  this  part 
of  the  nervous  system,  a  debility  of  the  muscles,  amounting,  when  it  is 
largely  taken,  even  to  palsy ;  and,  when  acting  as  a  poison,  destroying  life 
probably  by  causing  a  paralysis  at  the  same  time  of  the  heart  and  the 
muscles  of  respiration.  As  it  occasions  these  results  without  loss  of  con- 
sciousness, or  any  other  striking  phenomenon  of  cerebral  origin,  it  differs 
from  the  cerebral  sedatives  in  not  operating  specially  on  the  brain.  Be- 
sides these  properties,  it  exerts  that  also  of  an  irritant  to  the  alimentary 
canal ;  often  vomiting  and  purging ;  and  in  this  way  not  unfrequently  sav- 
ing life,  which  would  be  destroyed  were  the  poison  retained.  Dr.  J.  Baker 

tremc  oppression  of  breathing,  and  death.  The  contraction  of  the  pupil  from  the 
poison  thus  administered  is  extremely  uncertain.  After  death,  the  lungs  are  found 
bloodless,  and  the  heart  soft  and  more  or  less  filled  with  black  blood.  Eserina  may 
cause  death  by  absorption  from  the  conjunctiva.  In  relation  to  its  effects  on  man, 
one  milligramme  (about  one  seventieth  of  a  grain),  injected  into  the  cellular  tissue, 
and  four  times  as  much  (one-seventeenth  of  a  grain),  introduced  into  the  stomach, 
produced  symptoms  of  intolerance ;  and  a  larger  dose  would  endanger  serious  re- 
sults. (Ve"e,  Ibid.,  1866,  p.  50.)—  Note  to  the  third  edition. 
VOL.  II. — 16 
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Edwards,  of  Liverpool,  reports  the  cases  of  seventy  children  who  had 
eaten  of  a  parcel  of  the  beans  brought  to  that  port  from  Africa,  of  whom 
all  were  vomited,  either  by  the  poison  itself  or  by  emetics  administered, 
except  one  ;  and  his  was  the  only  case  that  terminated  fatally.  The  age  of 
the  children  was  mostly  under  ten  ;  and  the  quantity  taken  was  from  about 
one-half  of  one  of  the  kernels  to  six ;  the  shell  having  been  separated. 
The  nausea  and  vomiting  generally  came  on  in  half  an  hour;  the  other 
symptoms,  as  trembling,  dizziness,  and  loss  of  power  in  the  limbs,  within 
an  hour.  From  three-quarters  of  an  hour  to  an  hour  after  taking  the 
poison,  the  patients  were  brought  under  treatment,  which  consisted 
mainly  of  sulphate  of  zinc  and  mustard  water  with  a  view  to  vomit. 
In  the  fatal  case,  four  kernels  had  been  eaten;  emetics  failed  to  act ;  and 
the  child  died  of  syncope  fifteen  minutes  after  admission.  The  blood 
was  found  very  fluid ;  and  the  heart  contained  blood  fluid  or  coagulated 
in  all  its  cavities,  showing  that  death  was  owing  to  paralysis  of  this 
organ.  Ordinarily,  in  poisoning  by  Calabar  bean,  the  brain  and  spinal 
marrow  are  not  congested,  and  all  the  other  post-mortem  phenomena 
are  merely  negative. 

As  to  the  milder  action  of  Calabar  bean,  within  the  proper  thera- 
peutic limits,  I  do  not  know  that  we  have  much  to  add  to  the  state- 
ment of  Dr.  Fraser  in  relation  to  its  effects.  According  to  that  writer, 
a  peculiar  epigastric  sensation  is  generally  first  experienced,  about  five 
minutes  after  the  taking  of  the  medicine,  which  gradually  increases,  and 
may  become  almost  painful.  This  continues  at  intervals,  for  a  consider- 
able time,  and  is  after  a  little  while  attended  with  some  dyspnoea,  fol- 
lowed by  dizziness,  and  feebleness  of  the  extremities.  From  about  12 
grains  of  the  kernel  accidentally  taken,  Dr.  Christison  experienced  gid- 
diness and  a  feeling  of  torpidity,  followed  by  general  weakness  and 
faintness,  paleness  of  the  surface,  extreme  weakness  and  irregularity  of 
the  pulse,  and  indisposition  or  inability  to  make  any  voluntary  muscular 
effort.  There  was  no  pain  and  only  a  little  nausea,  and  the  intellect  was 
normal.  In  two  hours  after  the  bean  was  swallowed,  there  was  some 
drowsiness,  but  no  stupor.  Dr.  Fraser  experienced  the  same  effects,  with 
some  dimness  of  vision. 

A  remarkable  property  of  the  bean  not  yet  noticed  is  that  of  affecting 
the  pupil,  and  modifying  the  power  of  accommodation  of  the  eye.  If  a 
small  portion  is  introduced  within  the  lids,  the  pupil  is  speedily  con- 
tracted, sometimes  greatly  so ;  and  the  focus  of  vision  brought  nearer  the 
eye.  The  influence  on  the  pupil  might  be  ascribed  to  a  sedative  action 
upon  the  sympathetic  nerve  centre,  whereby  the  straight  fibres  are  para- 
lyzed, and  the  circular  thus  enabled  to  exercise  their  full  power  without  re- 
sistance; and  this  is  very  probably  true ;  but  it  is  not  all,  for  it  is  asserted 
that,  if  the  sympathetic  nerve  supplying  the  iris  be  severed,  the  resulting 
contraction  will  be  increased  by  the  Calabar  bean,  which  must,  therefore, 
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have  the  power  of  positively  stimulating  the  contractile  function,  either 
by  a  direct  action  on  the  circular  fibres,  or  upon  the  centres  which  supply 
them  with  nervous  influence.  It  is  said  that  the  sight  is  somewhat 
dimmed  at  the  moment  of  the  contraction  of  the  pupil.  This  is  ascriba- 
ble  to  the  diminished  quantity  of  light  admitted  into  the  eye  ;  and  is  said 
to  be  less  observable,  or  not  at  all,  when  the  light  is  very  bright.  The 
property  of  disturbing  the  accommodation  power  of  the  eye,  by  which  it 
adapts  itself  to  the  variable  distance  of  objects  of  vision,  is  ascribable  to 
an  irritant  action  on  the  ciliary  muscle,  which  is  now  believed  to  be  the 
agent  of  accommodation.  By  its  contraction  this  muscle  probably  in- 
creases the  convexity  of  the  convex  lens,  and  consequently  lessens  the 
focal  distance  more  or  less  according  to  the  energy  of  its  action.  The 
bean,  therefore,  by  stimulating  this  muscle  lessens  the  focal  distance, 
and  thus  produces  temporary  near-sightedness,  or  diminishes  presbyopia 
when  it  exists.  The  discovery  of  this  influence  of  the  bean  on  the  power 
of  accommodation  is  ascribed  to  Dr.  D.  A.  Robertson,  of  Edinburgh.  It 
is  a  singular  fact,  established  by  repeated  observation,  that  the  bean 
acts  on  the  accommodation  a  few  minutes  earlier  than  on  the  pupil,  and 
ceases  sooner.* 

All  these  effects  of  the  bean  may  be  obtained,  to  whatever  part  it  is 
applied,  whether  taken  into  the  stomach,  administered  as  an  enema,  or 
injected  into  the  areolar  tissue  ;  but  it  has  been  noticed,  in  experiments 
on  the  lower  animals,  that,  though  the  contractile  effect  on  the  pupil  from 
local  application  is  very  powerful,  yet,  when  it  is  given  by  subcutaneous 
injection,  the  pupil  is  uncertainly  affected,  being  sometimes  strongly  con- 
tracted, sometimes  less  so  and  in  various  degrees,  and  sometimes  not 
contracted  at  all,  or  even  expanded. 

Therapeutic  Application.  From  the  ascertained  physiological  prop- 
erties of  Calabar  bean,  it  may  be  inferred  to  be  therapeutically  applicable 
to  a  considerable  number  of  diseases.  In  the  first  place,  in  consequence 
of  its  sedative  influence  on  the  spinal  marrow,  and  the  actions  of  the  heart, 
it  would  appear  to  be  indicated  in  conditions  of  disease  essentially  de- 
pendent on  irritation  of  these  structures.  In  tetanus,  the  poisonous 
effects  of  strychnia,  and  all  other  spasmodic  or  neuralgic  affections  having 

*  The  following  is  the  experience  of  Dr.  J.  S.  Wells  in  reference  to  this  effect 
of  Calabar  bean.  The  inside  of  the  lid  was  touched  with  one-tenth  of  a  minim 
of  a  solution  of  the  extract.  In  5  minutes  there  was  a  slight  feeling  referrible  to 
the  ciliary  region.  In  10  minutes,  besides  this  sensation,  there  was  a  sharp  pain  in 
the  same  region ;  reading  was  painful,  and  the  letters  appeared  confused.  This 
was  owing  to  disturbance  of  the  accommodation.  In  1 5  minutes  the  focus  of  vision 
was  at  6|  inches,  instead  of  15  inches,  at  which  it  stood  before  the  experiment.  In 
20  minutes  the  pupil  became  rather  suddenly  contracted  to  the  size  of  a  large  pin's 
head.  In  25  minutes  it  was  extremely  small.  At  the  end  of  18  hours,  the  eyes 
were  restored  to  their  normal  power  of  accommodation;  but  the  pupil  still  re- 
mained contracted.  (JBraithwaite's  Abst.,  No.  48,  p.  146.) 
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their  origin  in  irritation  or  active  congestion  of  the  spinal  centres,  even  in 
cases  of  incomplete  paralysis  dependent  on  the  same  cause,  as  evinced  by 
tingling,  numbness,  formication,  etc.,  while  yet  the  condition  within  the 
cord  is  that  of  excitement,  the  indications  for  this  remedy  are  very  de- 
cided, if  the  views  of  its  physiological  action  presented  in  this  article  are 
correct.  The  same  may  be  said  of  palpitation  and  neuralgic  disorder  of 
the  heart,  and  all  other  affections  dependent  essentially  upon  original 
cardiac  irritation.  In  cases  of  excessive  heart  action  caused  by  various 
morbid  affections  elsewhere,  as  in  fevers  and  acute  inflammations,  our 
remedies  must  be  addressed  to  the  proper  seat  of  the  disease,  and  little  can 
be  expected  from  this  remedy,  or  any  other  which  depends  for  its  useful- 
ness simply  upon  its  sedative  influence  on  that  organ.  In  the  second 
place,  the  peculiar  influence  of  Calabar  bean  on  the  pupil,  and  on  the 
ciliary  muscle  regulating  the  power  of  accommodation  of  the  eye,  would 
suggest  its  usefulness  in  morbid  dilatation  of  the  pupil  originating  in 
local  causes ;  in  cases  of  morbid  far-sightedness ;  and  whenever  vision  is 
disturbed  from  a  defect  of  accommodation,  arising  from  debility  or  local 
palsy  of  the  ciliary  muscle.  Thus  far,  I  have  been  treating  of  the 
rational  therapeutics  of  Calabar  bean;  that  is,  of  those  applications  of 
it  which  the  judgment  would  suggest  from  a  knowledge  of  its  effects 
on  the  system  in  health.  The  time  since  the  first  discovery  of  its  pe- 
culiar powers  has  been  too  short,  and  the  supply  of  the  medicine  too 
limited  to  admit  of  an  extensive  trial  of  its  practical  virtues;  so  that  it 
yet  remains  in  a  considerable  degree  undetermined  how  far  its  thera- 
peutic usefulness  may  correspond  with  our  impressions  in  relation  to  its 
peculiar  powers. 

It  has  been  tried  in  a  few  instances  in  tetanus,  to  which  it  would  seem 
to  be  peculiarly  applicable ;  but  hitherto  with  only  negative  results.  At 
least,  the  best  that  has  been  claimed  for  it  is  that  it  affords  relief  in  that 
disease.  In  one  case,  which  finally  terminated  favourably  under  the  use 
of  morphia,  the  extract  was  given  on  one  day  in  a  quantity  equivalent  to 
32  grains  of  the  kernel,  and  on  the  following  day,  equivalent  to  56  grains, 
with  no  satisfactory  result,  and  was  then  abandoned.  (Lancet,  March, 
1864,  p.  349.) 

To  the  same  effect  is  the  account  which  has  been  given  of  its  efficiency 
in  poisoning  from  strychnia.  Both  substances  have  been  given,  at  the  same 
time,  in  poisonous  doses  to  the  inferior  animals,  with  no  other  result 
than  some  modification  of  their  effects  respectively.  Death  was  not  pre- 
vented.* More  favourable  reports  have  been  made  of  the  antidotal  power 

*  Different  results,  however,  were  obtained  by  Dr.  J.  de  Mello.  Of  a  tincture  of 
the  bean,  of  which  15  drops  injected  into  the  jugular  vein  of  a  rabbit  caused  paral- 
ysis and  death,  he  introduced  12  drops  with  10  of  the  tincture  of  strychnia  into  the 
stomach  of  an  animal,  without  observable  effect  from  either.  In  the  subcutaneous 
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of  the  bean  in  belladonna  poisoning.  In  a  case  of  poisoning  by  atropia, 
which  occurred  at  the  hospital  at  Prague,  Dr.  Kleinwiichter  gave  10 
drops  of  a  solution  of  the  extract  of  Calabar  bean  containing  6  grains  in 
a  drachm  of  glycerin,  with  the  eifect  of  violent  vomiting  in  about  a 
quarter  of  an  hour,  and  subsequent  entire  relief  of  the  symptoms. 
(B.  and  F.  Medico-chir.  Bev.,  Jan.  1865,  p.  237.)  Dr.  Harley,  of  Lon- 
don, has  used  the  medicine  successfully  in  chorea.  To  a  girl  of  11 
years,  he  gave  one  grain  of  the  powdered  bean  gradually  increased  to 
three,  three  times  a  day,  and  afterwards  increased  the  dose  to  four  and  a 
half,  and  ultimately  to  six  grains;  but  the  last-mentioned  dose  was  given 
only  once  daily.  The  only  inconveniences  were  occasional  colics,  and 
two  or  three  vomitings.  At  first  the  pupil  was  contracted,  and  the  pulse 
was  accelerated  to  144  and  160  in  the  minute ;  but  these  effects  soon 
disappeared.  (Ann.  de  Therap.,  1866,  p.  51.)  Other  diseases  in  which 
the  medicine  is  said  to  have  been  used  beneficially  are  epilepsy,  delirium 
tremens,  acute  rheumatism,  and  acute  bronchitis ;  but  neither  in  these 
nor  in  any  other  disease,  should  it  be  given  when  the  pulse  is  feeble,  and 
the  system  debilitated. 

The  bean  has  probably  been  used  more  in  reference  to  its  eifect  on  the 
eye  than  for  its  systemic  influence.  Tor  this  purpose  it  is  generally  em- 
ployed locally,  as  its  operation  in  this  way  is  more  certain  than  when  it  is 
internally  taken.  In  cases  of  dilated  pupil,  purposely  produced  for  surgi- 
cal purposes,  it  sometimes  happens  that  the  dilatation  continues  inconve- 
niently long  after  the  occasion  for  it  is  passed.  Here  the  Calabar  bean 
may  be  employed  very  effectively.  The  same  condition  resulting  from 
weakness  or  paralysis  of  the  circular  fibres  of  the  iris,  or  irritation  of  the 
straight  ones,  whether  as  an  idiopathic  aifection,  or  as  an  attendant  on 
other  diseases,  which  is  much  more  common,  may  occasionally  be  treated 
advantageously  in  the  same  way.  Impaired  vision  sometimes  arises 
from  a  disordered  condition,  paralysis  for  example,  of  the  ciliary  mus- 
cle, following  rheumatism,  diphtheria,  or  other  febrile  affection,  where- 
by the  power  of  accommodation  is  lost.  In  such  cases,  Calabar  bean 
has  been  found  to  restore  normal  vision,  probably  by  stimulating  the 
muscle  referred  to.  It  is  useful  also  in  cases  of  temporary  presby- 
opia by  diminishing  the  focal  distance  of  the  eye.  Other  applications 
of  the  remedy  to  affections  of  the  eye  have  been  suggested  by  ophthal- 
mologists ;  but  as  yet,  I  believe,  rather  on  theoretical  grounds,  than  as 
the  result  of  experience.  Dr.  Nunneley,  however,  has  found  it  useful  in 
preventing  prolapsus  of  the  iris,  in  wounds  of  the  cornea  and  the  margin 
of  the  sclerotica.  (Lancet,  July  18,  1863,  p.  65.) 

tissue  of  a  rabbit  5  drops  of  the  tincture  of  the  bean  produced  no  observable  effect; 
8  drops  caused  paralysis  of  the  hinder  limbs,  and  from  15  to  20  drops  caused  death. 
(Journ.  de  Pharm.  et  de  Chim.,  Juillet,  1866,  p.  55.) 
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Administration.  The  kernel  of  the  bean  has  sometimes  been  ad- 
ministered in  the  form  of  powder;  the  dose  for  an  adult  being  from  three 
to  nine  grains.  A  better  form  for  exhibition  is  that  of  the  alcoholic  ex- 
tract, of  which,  according  to  Dr.  Edwards,  of  Liverpool,  5  or  6  per  cent, 
is  obtained  from  the  kernel,  when  exhausted  by  three  times  its  weight  of 
rectified  spirit.  The  dose  of  such  an  extract  would  of  course  be  from 
£  to  £  of  a  grain.  But  a  still  more  convenient  form  is  the  tincture,  which 
may  be  prepared  by  percolation  from  an  ounce  of  the  kernel  and  two 
ounces  of  alcohol,  or  enough  to  yield  two  fluidounces  of  tincture.  The 
dose  is  from  five  to  fifteen  minims;  five  minims  being  equivalent  to 
three  grains  of  the  kernel.  (B.  and  F.  Medico-chir.  Rev.,  April,  1865, 
p.  536.)  The  smaller  doses  above  mentioned  will  generally  have  effect 
in  reducing  the  circulation;  but  they  must  usually  be  considerably  in- 
creased before  a  decided  impression  can  be  obtained.  (Dr.  T.  R.  Fraser, 
Ed.  Med.  Journ.,  March,  1863,  p.  824.) 

For  application  to  the  eye,  the  minutest  quantity  of  the  extract  mixed 
with  water  or  glycerin  will  answer  the  purpose.  Dr.  Edwards  states  that, 
of  a  mixture  of  5  grains  of  the  extract  with  one  fluidrachm  of  water,  a  sin- 
gle minim  applied  to  the  eye  produces  contraction  lasting  five  days.  (B. 
and  F.  Medico-chir.  Rev.,  ut  supra.)  Much  less  than  this  will  generally 
answer.  All  that  is  necessary  is  to  moisten  the  point  of  a  hair-pencil 
with  the  mixture  and  apply  it  to  the  inside  of  the  lower  lid.  The  same 
effect  is  obtained  by  placing  on  the  inside  of  the  lower  lid  a  little  piece 
of  paper,  about  one-eighth  of  an  inch  square,  previously  moistened  with 
the  tincture  and  then  dried.  The  contraction  will  take  place  in  20 
minutes,  and  will  continue  a  considerable  time.  A  large  piece  of  paper 
may  be  prepared  at  once ;  and  cut  when  dry  into  pieces  of  the  size  men- 
tioned. The  extract  may  also  be  used  for  local  application,  dissolved  in 
pure  glycerin,  in  the  proportion  of  from  two  to  five  grains  to  one  hundred. 
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CHAPTER  III. 
Alteratives. 

THESE  are  medicines  which,  without  essentially  elevating  or  depressing 
the  vital  actions,  nevertheless  produce  changes  in  the  organization  or 
functions,  which  render  them  available  for  remedial  purposes.  The  stimu- 
lant or  sedative  power  is  not  incompatible  with  the  alterative.  The 
latter  may  operate  at  the  same  time  with  one  of  the  two  former,  either 
conjointly  upon  the  same,  or  separately  on  a  different  part  or  function. 
But,  so  far  as  the  medicine  is  an  alterative,  its  curative  influence  depends, 
not  on  the  exaltation  or  depression,  general  or  local,  which  it  may  pro- 
duce, but  on  changes  wholly  independent  of  these  effects,  and  which  are 
usually  unappreciable,  or  at  least  not  obvious  in  health.  In  fact,  the 
name  is  generally  applied  to  medicines  which,  so  far  as  regards  their  re- 
lations to  the  system  as  alteratives,  produce  no  readily  discernible  change 
in  the  healthy  state,  and  are  only  known  to  possess  remedial  powers  by 
the  result  of  their  use  in  disease. 

The  nature  of  the  change  effected  by  the  alteratives  may  be  a  subject 
of  conjecture,  speculation,  or  investigation  ;  but  has  not  been  determined ; 
for,  if  satisfactorily  known,  it  would  serve  as  a  ground  of  distinct  classi- 
fication, and  the  medicine  would  be  removed  from  the  class  of  alteratives, 
into  another  founded  on  a  definite  basis.  This  class,  therefore,  may  be 
considered  as  a  temporary  and  convenient  receptacle  of  those  otherwise 
unclassifiable  medicines,  which  experience  has  proved  to  be  useful  in 
disease,  but  the  modus  operandi  of  which  is  undetermined. 

I  have  said  that  we  may  speculate  in  relation  to  the  action  of  altera- 
tive medicines;  and  the  conclusions  to  which  we  may  be  conducted  by 
our  reasoning  on  the  subject  may  possibly  be  correct ;  but,  in  the  present 
state  of  our  knowledge,  they  cannot  be  demonstrated  to  be  so ;  and  the 
best  that  can  be  said  of  them  is  that  they  are  highly  probable. 

There  are  various  modes  in  which  alteratives  may  be  supposed  to  act. 
Thus,  they  may  change  the  condition  of  the  blood,  and  may  do  so  either 
chemically  or  dynamically ;  that  is,  in  the  former  case,  by  taking  some- 
thing from,  or  adding  something  to  that  fluid  through  the  influence  of 
affinity,  or  by  causing  new  reactions  among  its  ingredients  through  the 
mere  influence  of  presence,  as  emulsin,  added  to  a  watery  solution  of 
amygdalin,  causes  a  reaction  resulting  in  the  generation  of  hydrocyanic 
acid;  or,  in  the  latter  case,  by  operating  on  the  vital  susceptibilities  of 
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the  living  constituents  of  the  blood,  and  changing  it  through  modifica- 
tions in  the  actions  of  these  constituents.  The  chemical  result  might  be 
produced  equally  in  the  blood  removed  from  the  body,  and  destitute  of 
life  ;  the  dynamic  results  could  happen  only  in  the  fluid  while  still  living. 
Thus,  alkalies  may  be  supposed  to  render  the  fibrin  of  the  blood  more 
soluble,  and  in  this  way  diminish  its  coagulability;  while  the  presence 
of  mercury  in  the  circulation  may  bring  about  the  same  result  by  pois- 
oning the  fibrin,  as  it  were,  and  affecting  it  through  its  vital  properties. 

Another  mode  in  which  the  alteratives  may  be  supposed  to  act,  and 
probably  do  act,  is  by  modifying  the  state  of  the  solid  tissues;  and  here 
too  they  may  either  exert  a  chemical  agency  upon  the  structure,  com- 
bining with  it,  or  in  some  measure  decomposing  it,  or  may  simply  affect 
its  functions  through  its  vital  susceptibilities,  without  undergoing  any 
change  themselves,  or  producing  any  chemical  change  in  the  tissue.  A 
highly  probable  operation  of  some,  if  not  most  of  them,  is  to  stimulate 
the  disintegrating  and  renovating  processes  constantly  going  on  in  nutri- 
tion, and  thereby  to  remove  diseased  structure,  the  place  of  which  is  sup- 
plied with  new  structure,  either  healthy,  or  disposed  to  become  so. 

A  third  method,  in  which  the  alterative  may  be  imagined  to  act,  is  by 
neutralizing,  decomposing,  or  eliminating  some  noxious  agent  that  may 
exist  in  the  system,  either  the  result  of  some  pathological  process,  or  in- 
troduced from  without.  Thus,  it  has  been  conjectured  that  mercury 
cures  syphilis  by  destroying  the  peculiar  contagious  virus,  the  presence 
of  which  in  the  body  causes  and  sustains  that  disease ;  colchicum  has 
been  supposed  to  cure  gout  by  eliminating  uric  acid  and  urea  through 
the  kidneys ;  and  there  is  good  reason  to  believe  that  iodide  of  potassium 
acts  favourably  in  lead-poisoning,  by  dislodging  the  lead  from  its  seat  in 
the  tissues,  and  forming  with  it  a  compound  soluble  in  the  blood,  and 
thus  capable  of  elimination. 

Still  another  mode  of  operation,  to  which  fancy  has  ascribed  the  effi- 
ciency of  alteratives  in  certain  diseases,  the  cutaneous  eruptions  for  ex- 
ample, is  by  a  poisonous  action  on  the  sporules  of  microscopic  fungi,  or 
on  the  fungi  themselves,  which  may  be  imagined,  by  circulating  in  the 
blood,  to  take  root  in  various  tissues,  and  produce  disease  by  their  growth 
and  propagation. 

Each  one  or  all  of  the  above  methods  of  alterative  action  may  possibly 
be  true ;  but  no  one  of  them  can  be  said  to  have  been  positively  demon- 
strated ;  and,  in  the  mean  time,  the  medicines  may  continue  to  rank  with 
the  alteratives,  until  experimental  investigation  shall  have  satisfactorily 
settled  their  claim  to  another  and  better  defined  position. 

The  alterative  property  is  by  no  means  identical  in  the  different  indi- 
viduals of  the  class.  Each  probably  has  a  mode  of  action  more  or  less 
peculiar  to  itself,  adapting  it  specially  to  certain  curative  purposes. 
Thus,  mercury  has  extraordinary  curative  powers  over  inflammation, 
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arsenic  over  chronic  cutaneous  diseases,  iodine  over  scrofula,  and  colchi- 
cum  over  gout. 

It  is  obvious,  from  the  foregoing  remarks,  that  the  applicability  of  the 
alteratives  to  the  several  diseases  in  which  they  have  been  found  useful 
or  curative,  is  a  point  to  be  determined  only  by  experience.  It  is  on  this 
ground  alone,  and  not  that  of  ti  priori  reasoning,  based  upon  their  known 
physiological  action,  that  their  special  application  in  practice  must  rest. 
There  is  little,  therefore,  to  be  said  of  them  in  common,  in  relation  either 
to  their  effects  on  the  system,  or  therapeutic  application.  Each  one  of 
them  must  be  considered  separately  in  all  its  relations. 

Most  of  the  medicines  here  treated  of  as  alteratives  have  also  other 
propei'ties,  which  might  attach  them  to  other  classes  of  medicines ;  and, 
again,  there  are  many  medicines,  which,  though  usually  employed  in 
reference  to  certain  well-known  physiological  methods  of  operating,  and 
therefore  considered  in  other  classes,  have  also  alterative  properties, 
which  render  them  occasionally  useful  in  diseases,  in  which  the  class 
with  which  they  are  associated  are  not  indicated.  Thus,  mercury,  which 
is  the  most  efficient  alterative,  often  does  good  by  increasing  the  various 
secretions,  and,  in  one  of  its  combinations,  is  an  excellent  cathartic,  and 
in  another  a  tolerably  certain  emetic ;  on  the  other  hand,  tartar  emetic, 
which  is  usually  employed  for  its  sedative  or  emetic  property,  or  for  its 
stimulant  influence  over  the  secretions,  sometimes  does  good  in  disease 
without  any  discoverable  modification  of  the  functions,  or,  in  other  words, 
by  an  alterative  operation.  These  accessory  qualities  are  either  con- 
sidered incidentally  to  the  main  property  upon  which  the  classification 
of  the  medicine  depends,  or  serve  as  the  basis  of  a  double  or  triple  posi- 
tion in  different  classes,  as  their  relative  importance  may  seem  to  demand. 


I.  MERCURY. 

HYDRARGYRUM.  U.  S.,  Br. 

Syn.    Quicksilver.    Argentum  Vivum. 

Though  known  to  the  ancients,  mercury  does  not  appear  to  have  been 
used  by  them  as  a  medicine.  The  Arabian  physicians  employed  it  ex- 
ternally in  cutaneous  diseases;  and,  in  the  same  mode  of  application,  it 
was  recommended  in  syphilis  by  Widmann,  in  a  work  published  in 
1497  ;  but  the  noted  Paracelsus,  who  flourished  in  the  earlier  part  of  the 
following  century,  is  said  to  have  been  the  first  to  venture  on  its  internal 
use.  I  shall  first  treat  generally  of  its  effects  on  the  system,  and  thera- 
peutic application,  and  afterwards  of  its  several  preparations,  with  what 
is  peculiar  to  each. 
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1.  Effects  on  the  System. 

Given  in  very  small  quantities,  so  as  to  produce  no  obvious  physio- 
logical effect,  mercury  often  operates  most  beneficially  in  disease.  More 
largely  administered,  it  gives  rise  to  a  peculiar  condition  of  system,  at- 
tended by  certain  characteristic  phenomena,  which,  in  the  aggregate,  are 
produced  by  no  other  cause  or  combination  of  causes.  One  of  the  first 
and  most  striking  of  these  symptoms  is  sore-mouth  'with  salivation. 
Hence,  this  systemic  effect  of  mercury  maybe  distinguished  as  its  siala- 
gogue  operation;  not  that  the  affection  of  the  mouth  is  at  all  essential 
to  the  condition,  but  because  it  is  one  of  the  most  characteristic  and 
available  signs.  Some  give  the  name  of  mercurialism  to  this  general 
influence  of  the  metal;  and  it  is  perhaps  as  convenient  as  any  other. 
Under  these  two  heads  of  its  insensible  operation,  and  its  sialagogue 
influence  or  full  mercurialism,  together  with  that  of  its  local  action, 
may  be  considered  all  the  physiological  effects  of  mercury,  and  its  reme- 
dial applications.  In  relation  to  those  effects  of  certain  mercurials  which 
serve  to  rank  them  in  other  classes,  as  the  purgative  effect  of  calomel, 
the  emetic  of  turpeth  mineral,  and  the  caustic  of  corrosive  sublimate, 
they  will  be  fully  considered  elsewhere,  and  may  be  left  out  of  view  in 
this  place,  where  we  are  to  consider  mercury  in  reference  to  its  peculiar 
or  alterative  properties. 

a.  Local  Effects. 

In  its  pure,  uncombined  state,  the  metal  is  quite  without  topical  effect, 
and  any  irritation  that  may  seem  to  proceed  from  those  of  its  prepara- 
tions in  which  it  exists  mainly  in  minute  division,  as  the  mercurial  oint- 
ment for  example,  may  be  ascribed  either  to  the  material  with, which  it 
is  incorporated,  or  to  some  chemical  change  of  the  metal  itself.  Its  in- 
soluble proto-combinations,  as  calomel  and  the  black  oxide,  are  very 
slightly  irritant;  its  insoluble  deuto-combinations,  as  the  red  oxide  and 
subsulphate,  are  much  more  so;  and  its  soluble  compounds  of  the  latter 
character,  as  corrosive  sublimate  and  red  iodide,  are  extremely  irritant, 
and  even  corrosive  or  caustic.  Of  course,  when  taken  into  the  stomach, 
there  is  the  same  difference  in  their  irritant  influence  upon  the  alimentary 
mucous  membrane.  Hence,  while  the  preparations  first  mentioned  occa- 
sion little  disturbance  in  the  stomach  and  bowels,  the  latter  and  more 
acrid  compounds  not  unfrequently  cause  vomiting  and  purging,  and,  in 
large  doses,  may  excite  violent  and  even  fatal  inflammation. 

b.  Insensible  Operation. 

This  is  the  genuine  alterative  operation  of  the  medicine ;  as  its  reme- 
dial influence  is  exerted  with  little  or  no  obvious  disturbance  of  the 
healthy  functions.  -Nevertheless,  a  close  observation  will  sometimes 
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detect  evidences  of  its  action,  even  in  health.  There  is  not  ^infrequently 
some  uneasiness  in  the  stomach  and  bowels,  occasionally  amounting  to 
slight  griping  pains;  and,  if  the  stools  are  examined,  they  will  be  found 
in  general  of  a  deeper  or  brighter  yellow  than  in  their  normal  condition. 
It  is  evident  that  the  alterative  action  is  exerted  chiefly  on  the  liver,  the 
function  of  which  is  somewhat  augmented.  In  consequence  of  the  in- 
creased secretion  of  bile,  the  peristaltic  action  of  the  bowels  is  moder- 
ately promoted ;  and  it  is  from  the  presence  of  the  same  agent,  probably, 
that  the  sensations  above  referred  to  are  experienced.  In  some  persons, 
the  susceptibility  of  the  liver  to  this  influence  is  so  great,  that  very  mi- 
nute doses,  even  a  single  grain  of  the  blue  pill,  or  one-quarter  of  a  grain 
of  calomel,  will  produce  a  sensible  effect ;  and  three  grains  of  the  former, 
or  a  grain  of  the  latter  will  operate  as  a  cathartic,  with  bilious  stools. 
In  others,  less  susceptible,  there  will  only  be  a  slight  increase  in  the 
softness  of  the  passages,  and  a  somewhat  greater  tendency  to  alvine 
evacuation  ;  while  in  others,  again,  no  apparent  effect  whatever  will  be 
experienced.  Why  the  liver  should  feel  more  sensibly  than  other  organs 
this  fii'st  impression  of  the  medicine  is  quite  intelligible.  The  absorption 
takes  place,  not  through  the  lacteals,  but  the  radicals  of  the  veins  which 
empty  into  the  vena  portse ;  and  the  medicine  is,  therefore,  first  dis- 
tributed throughout  the  liver,  coming  into  intimate  contact  with  its 
secreting  tissue,  and  acting  upon  this,  before  it  can  reach  the  system 
generally  through  the  hepatic  vein,  and  the  ascending  cava.  A  portion 
of  it  may  possibly  be  carried  out  again  with  the  bile  into  the  bowels, 
and  another  portion  be  detained  in  the  tissue  of  the  liver  ;  so  that  but  a 
small  part  of  the  medicine  administered  may  enter  the  general  circula- 
tion. Hence,  probably,  it  is,  that  no  sensible  influence  is  exerted  upon 
the  system  at  large.  Nevertheless,  experience  has  shown  that  other 
therapeutic  effects,  besides  those  dependent  on  a  change  in  the  hepatic 
function,  are  often  experienced  from  this  insensible  operation  of  mercury; 
and  some  of  the  medicine  must  consequently  escape  the  secretory  and 
detaining  force  of  the  liver,  and  enter  into  the  general  system.  If  this 
explanation  is  correct,  the  external  application  of  mercury  should  be 
attended  with  less  of  this  preferable  influence  upon  the  liver;  and  such 
has  been  uniformly  the  result  of  my  own  observation.  Few,  I  presume, 
would  expect  so  energetic  an  alterative  action  on  the  liver  from  mer- 
curial inunction,  as  from  the  internal  use  of  calomel  or  the  blue  pill; 
and  yet  the  sialagogue  operation  can  usually  be  thus  obtained  with 
great  facility. 

c.   Sialagogue  Operation,  or  Full  Mercurialism. 

This  may  be  induced  in  two  methods  ;  either  rapidly,  by  large  doses 
at  once,  or  more  gradually  and  safely,  by  small  doses  more  or  less  fre- 
quently repeated.  The  effect  is  very  complicated ;  the  most  prominent 
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phenomena  being  sore-mouth  with  salivation,  excitement  of  the  circula- 
tion, increase  of  the  secretions  generally,  a  more  rapid  absorption,  more 
or  less  disturbance  of  the  digestive  function,  and  a  greater  sensitiveness 
of  the  nervous  system.  Each  of  these  effects  requires  a  separate  notice. 

Salivation. — Ptyalism.  The  first  phenomenon  presented  is  often  a 
whitish  appearance  of  the  lower  gums,  probably  owing  to  opacity  of  the 
epithelium.  Soon  afterwards  the  gums  are  seen  to  be  somewhat  swollen, 
rising  up  between  the  teeth,  and  reddened  at  their  edges.  At  the  same 
time, they  are  somewhat  tender  to  the  touch;  and  not  unfrequently  pain 
is  produced  at  the  roots  of  the  teeth,  by  firmly  closing  the  jaws.  In  some 
instances,  pain  in  the  throat  on  swallowing  is  the  first  sign  of  the  action 
of  the  medicine.  A  metallic  taste,  as  of  copper  in  the  mouth,  is  also  among 
the  first  symptoms ;  and  I  have  been  repeatedly  able  to  detect  the  approach 
of  salivation  by  the  peculiar  fetor  of  the  breath,  before  any  other  sign  had 
presented  itself.  It  not  unfrequently  happens  that  the  above  symptoms 
have  existed  for  some  time,  before  any  increase  of  saliva  appears;  and 
occasionally  there  is  at  first  even  a  dryish  condition  of  the  tongue. 
Sometimes,  however,  though  rarely,  the  salivation  or  ptyalism  has  pre- 
cedence of  all  the  other  phenomena.  There  is  also  an  increased  pro- 
duction of  mucus  in  the  mouth  and  fauces. 

For  therapeutic  purposes,  there  is  no  occasion  for  any  greater  effect 
on  the  mouth  than  as  above  described  ;  but  not  unfrequently,  even  when 
all  due  caution  is  observed,  the  affection  is  considerably  increased.  The 
gums,  tongue,  cheeks,  and  fauces,  one  or  all,  swell  and  become  painful ; 
deglutition  is  painful ;  the  teeth,  if  carious,  begin  to  ache  ;  the  tongue  is 
somewhat  furred,  and  indented  by  the  teeth  at  its  edges ;  the  saliva  is 
discharged  copiously ;  the  salivary  glands  swell,  together  with  the  neigh- 
bouring areolar  tissue;  and  the  breath  is  very  offensive,  having  a  peculiar 
fetor  which  distinguishes  the  mercurial  sore-mouth  from  all  other  analo- 
gous affections. 

Beyond  this  point  the  sore-mouth  should  never  be  allowed  to  proceed, 
if  it  can  possibly  be  prevented.  But,  if  the  medicine  be  persevered  with, 
or  has  originally  been  given  in  too  large  a  dose,  and  in  very  susceptible 
persons  even  from  small  doses,  the  affection  sometimes  becomes  greatly 
aggravated,  and,  in  its  severest  grade,  may  be  considered  poisonous,  as 
it  is  not  without  danger.  The  swelling  internal  and  external  increases; 
the  tongue  sometimes  projects  from  the  mouth,  in  consequence  of  its 
greatly  augmented  bulk,  and  is  covered  with  a  very  thick,  soft,  yellowish- 
white  fur,  extremely  offensive  to  the  smell ;  the  parotid  and  submaxil- 
lary  glands  become  much  enlarged  and  painful ;  the  patient  cannot  open 
his  jaws,  swallows  with  great  difficulty  and  pain,  and  is  wholly  unable 
to  articulate;  the  head  requires  to  be  supported  on  a  pillow,  and  the 
saliva  runs  in  streams  from  the  mouth  ;  the  odour  of  the  breath  is  insup- 
portably  fetid,  and  sometimes  scents  the  whole  apartment ;  ulceration  of 
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the  gums,  cheeks,  and  tongue  takes  place,  with  occasionally  copious  and 
exhausting  hemorrhage  ;  the  teeth  loosen  and  fall  out ;  even  gangrene  of 
the  soft  parts,  and  necrosis  of  the  alveolar  processes  sometimes  occur ; 
and,  in  not  a  few  instances,  death  has  taken  place,  or  recovery  has  been 
attended  with  revolting  or  very  inconvenient  deformity.  One  of  the 
greatest  dangers  is  from  the  hemorrhage ;  though  a  fatal  result  may  also 
be  owing  to  the  joint  effect  of  gangrene  and  a  depraved  state  of  the  blood. 
I  have  never,  however,  witnessed  a  fatal  case  of  mercurialism ;  and, 
with  due  caution  in  the  use  of  the  medicine,  the  cases  must  be  extremely 
rare,  indeed,  in  which  such  an  event  can  happen.  In  all  my  intercourse 
with  medical  men,  I  have  heai'd  of  but  one  instance  in  which  the  fatal 
result  might  not  have  been  avoided  ;  and  in  that  case  death  was  ascribed, 
whether  justly  or  not  I  cannot  say,  to  the  local  effects  upon  the  mouth 
induced  by  a  few  grains  of  blue  mass.  This  is  no  argument  against  the 
use  of  mercury  as  a  remedy;  for  the  same  might  be  urged  against  the 
most  innocent  medicines,  which,  in  certain  peculiar  states  of  the  con- 
stitution, may  prove  highly  mischievous.  In  a  person  predisposed  to 
cholera,  a  teaspoonful  of  castor  oil  may  bring  on  a  fatal  attack ;  and  the 
scratch  of  a  pin  has  occasioned  death  from  erysipelas  or  tetanus.  The 
possibility,  however,  of  these  tremendous  effects  from  mercury,  should 
teach  us  always  to  be  most  watchfully  on  our  guard  against  its  abuse. 

Excitement  of  the  Circulation.  Even  under  the  moderate  influence  of 
mercury,  the  circulation  is  often  accelerated  ;  and  I  have  sometimes 
thought  that  I  could  detect  an  approaching  ptyalism,  even  before  any 
effect  had  been  produced  on  the  mouth,  by  a  peculiar  quick,  jerking,  and 
irritated  movement  in  the  pulse.  This  direct  effect  of  the  medicine  on 
the  circulation  is  much  increased  by  severe  sore-mouth ;  and  not  unfre- 
quently  a  fully  formed  febrile  condition  is  induced,  with  frequent  pulse, 
headache,  furred  tongue,  loss  of  appetite,  and  various  nervous  derange- 
ment. 

Increase  of  the  Secretions.  This  is  one  of  the  most  prominent  and 
important  effects  of  mercury.  Not  only  is  the  salivary  secretion  in- 
creased, sometimes  enormously ;  but  there  is  perhaps  not  one  of  the 
secretory  functions  which  is  not  liable  to  be  similarly  affected,  though 
rarely  in  an  equal  degree.  The  hepatic  secretion  is  often  energetically 
stimulated,  especially  when  the  medicine  is  administered  internally.  There 
is  no  cholagogue  which  approaches  in  efficiency  some  of  the  preparations 
of  mercury.  A  true  cholera  morbus,  with  copious  vomiting  and  purging 
of  bile,  is  not  unfrequently  induced  by  a  large  dose  of  calomel.  It  has 
been  already  stated,  that  an  increased  production  of  this  fluid  may  result 
from  doses  of  the  mercurials,  insufficient  to  cause  any  other  observable 
effect  on  the  system.  I  consider  this  as  one  of  the  most  certain  and  best 
proved  effects  of  mercury;  and,  though  it  has  been  questioned,  I  have, 
from  personal  experience  and  observation,  no  more  doubt  on  the  point 
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than  upon  the  cathartic  property  of  castor  oil.  There  is  every  reason, 
moreover,  to  believe  that  the  pancreas  is  stimulated  to  increased  action. 
It  is  certain  that  copious  sweating  and  diuresis  occasionally  attend  the 
operation  of  the  medicine,  though  not  in  general  simultaneously.*  A 
soft,  rather  moist,  and  relaxed  state  of  the  skin  is  a  very  common  effect. 
The  mucous  secretion  is  also  promoted  in  all  the  different  membranes, 
but  not  often  very  greatly  increased,  unless  in  the  mouth  and  fauces. 

Absorption.  That  this  process  is  promoted  by  the  medicine,  is  infer- 
rible from  the  obvious  loss  of  flesh  which  takes  place  during  the  existence 
of  mercurialism,  amounting  not  unfrequently  to  great  emaciation.  It  is 
probable  that  the  mercury  acts,  not  so  much  as  a  direct  stimulant  to  the 
absorbents,  as  by  promoting  that  molecular  change  or  disintegration  of 
structure,  which  always  occurs  in  the  performance  of  the  various  func- 
tions, even  that  of  nutrition,  and  thus  throwing  a  greater  amount  than 
in  health  of  the  detritus  of  the  tissues  into  the  lymphatics  and  veins.  It 
is  not  improbable  that  much  of  its  alterative  action  in  disease,  is  owing 
to  the  change  which  it  thus  produces  in  the  intimate  structure  of  the 
organs. 

Effects  on  the-  Digestive  Organs.  These  are  always  disturbed  in  full 
mercurialism.  The  diminution  or  loss  of  appetite  is  among  its  most  com- 
mon accompaniments.  Even  independently  of  the  local  irritant  impres- 
sion on  the  alimentary  mucous  membrane,  produced  by  the  more  acrid 
preparations  of  the  metal,  there  is  a  disposition  to  looseness  of  the  bowels, 
and  not  unfrequently  a  purgative  effect,  resulting  in  chief  from  the  in- 
creased production  of  bile,  but  probably  in  part  also  from  the  augmented 
mucous  and  pancreatic  secretion. 

Effects  on  the  Nervoiis  System.  The  most  prominent  nervous  phe- 
nomenon of  mercurialization  is  an  increased  susceptibility  to  impressions  ; 
slight  causes  producing  a  disturbance  of  the  mental  equanimity,  and  un- 
pleasant influences  of  all  kinds  having  more  than  their  ordinary  effect.  A 
fretful,  peevish  state  of  mind,  and  irritable  condition  of  temper  are  not 
uncommon;  and  restlessness,  wakefulness,  and  general  uneasiness  are 
frequently  added  to  the  other  sufferings.  Much  of  this  may  be  owing  to 


*  From  experiments  by  Dr.  Edward  R.  Harvey  on  the  influence  of  mercury  on 
the  urine,  it  results  that,  in  a  young  dog  under  the  action  of  that  substance,  no 
change  is  produced,  so  long  as  the  animal  retains  its  health,  in  the  quantity  of  the 
urine  or  of  the  urea  contained  in  it;  this  being  sometimes  a  little  more,  and  some- 
times a  little  less  than  before  the  action  of  the  mercury  ;  but  that,  the  phosphates 
and  the  entire  ash,  as  far  as  determined  by  these  experiments,  are  always  remark- 
ably diminished.  Hence  the  effect  of  mercury  is,  without  otherwise  materially 
altering  the  urine,  decidedly  to  lessen  the  quantity  of  the  salts.  (B.  and  F.  Medico- 
chir.  Jtev.,  April,  1802,  p.  520.)  This  effect  is  probably  ascribable,  in  part  at  least, 
to  the  increased  elimination  of  saline  matter  with  the  saliva,  bile,  and  perhaps 
the  pancreatic  secretion.  (Note  to  the  third  edition.) 
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\ 
the  local  affection  of  the  mouth ;  but  there  is  reason  to  think  that  the 

nervous  centres  are  more  or  less  disturbed  by  the  direct  contact  of  the 
medicine,  as  it  is  carried  to  them  with  the  blood.  In  very  severe  cases 
of  mercurialism,  tremors  and  convulsive  movements  are  sometimes  pro- 
duced. When  mercury  is  received  into  the  system  by  inhalation,  it  is 
said  to  be  peculiarly  apt  to  cause  derangement  of  the  nervous  functions. 

Effects  on  the  Blood.  It  is  the  almost  uniform  testimony  of  writers 
and  observers  that  one  of  the  effects  of  mercury  is  to  lower  the  quality 
of  the  blood.  The  particular  changes  produced  in  this  fluid  will  be 
noticed  under  another  division  of  the  subject;  but  it  is  probably  owing 
to  its  deterioration  that  the  patient,  suffering  under  the  continued  and 
considerable  influence  of  the  medicine,  is  apt  to  become  pale,  with  a  puffy 
face,  and  edematous  extremities,  and  sometimes  a  disposition  to  hemor- 
rhage; though  I  do  not  remember  to  have  noticed  the  last-mentioned 
result  in  any  case  that  I  have  witnessed,  except  as  an  attendant  upon  a 
severe  affection  of  the  mouth  and  fauces. 

Convalescence  from  Mercurialism.  From  a  moderate  degree  of  mer- 
curialism, if  the  medicine  be  omitted,  the  patient  begins  to  recover  after 
an  uncertain  length  of  time,  and  gradually  returns  to  health,  with  no  other 
effect  remaining  than  perhaps  a  greater  susceptibility,  for  a  time,  to  the 
morbid  influence  of  cold,  requiring  care  to  guard  against  undue  exposure. 

The  more  violent  forms  of  the  affection  are  generally  slow  in  convales- 
cence ;  leaving  behind  them  sometimes  a  tendency  to  a  rapid  decay  and 
ultimate  loss  of  the  teeth,  and,  in  rare  instances,  deformity  of  the  face 
from  the  loss. of  portions  of  the  jaw  bone  or  from  contracted  mouth,  ad- 
hesions between  the  tongue  and  cheek,  and  difficulty  of  separating  the 
jaws,  in  consequence  of  ulcerated  surfaces  having  united  together,  or 
shrunk  in  the  healing  process.  I  have  seen  few  or  no  cases,  in  which 
the  health  appeared  to  have  undergone  permanent  and  irreparable  in- 
jury; but,  on  the  contrary,  have  known  very  happy  changes  in  the  con. 
stitution  to  have  been  effected,  and  long-continued  morbid  tendencies, 
occasionally  threatening  life  itself,  to  have  been  to  all  appearance  per- 
manently eradicated. 

Difference  of  Susceptibility.  There  is  in  different  individuals  very 
great  difference  of  susceptibility  to  the  sialagogue  operation  of  mercury. 
The  smallest  doses  ordinarily  given  will  sometimes  produce  unexpectedly 
violent  effects;  and  there  are  individuals  whom  it  is  impossible  to  affect 
by  any  quantity  which  it  is  at  all  prudent  to  administer.  The  most  vio- 
lent and  threatening  case  of  mercurial  sore-mouth  that  I  have  seen,  oc- 
curred in  a  young  woman  to  whom  I  gave  eight  grains  of  calomel  in  the 
course  of  three  days ;  and,  in  the  Pennsylvania  Hospital,  I  once  had  a 
patient  who  was  profusely  salivated,  as  I  was  assured  by  the  resident 
physician,  by  one-third  of  a  grain  of  corrosive  sublimate  in  two  doses. 
Dr.  Burrows,  of  Jackson,  N.  C.,  in  a  letter  to  me  dated  January,  1844, 
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informed  me  of  a  case,  in  which  five-eighths  of  a  grain  of  calomel  had 
acted  powerfully  as  a  sialagogue  upon  an  adult.  In  those  persons  whom, 
from  idiosyncrasy,  I  have  found  it  difficult  or  impossible  to  salivate,  I 
have  repeatedly  observed  an  unusual  aptness  to  be  purged  by  the  medi- 
cine; and,  in  such  instances,  have  ascribed  the  constitutional  insuscep- 
tibility to  this  very  circumstance.  The  medicine,  being  absorbed  into 
the  portal  circulation,  and  distributed  through  the  liver,  is,  from  the  ex- 
traordinary susceptibility  of  this  organ  to  be  affected  by  it,  thrown  off 
with  the  bile,  which  serves  as  a  purgative  upon  entering  the  bowels. 
Whether  such  individuals  would  offer  an  equal  insusceptibility  to  the 
sialagogue  action  of  the  medicine,  introduced  into  the  system  by  inunc- 
tion or  endermically,  I  have  never  experimentally  ascertained.  In  others, 
with  a  similar  constitutional  insusceptibility,  without  any  special  dispo- 
sition to  be  purged  by  the  mercurial,  I  have  noticed  frequency  of  pulse 
to  be  induced,  without  alarming  symptoms  of  any  kind.  What  might 
have  been  the  ultimate  results  of  perseverance  I  cannot  say,  for  I  have 
never  carried  the  medicine  beyond  what  I  conceived  to  be  safe  limits. 
But  it  is  highly  probable  that  effects  on  the  nervous  system  would  have 
been  produced,  similar  to  those  which  will  be  noticed  directly  as  some- 
times resulting  from  the  habitual  inhalation  of  the  vapour. 

Infants  are  remarkably  insusceptible  to  the  sialagogue  operation  of 
mercury.  Nevertheless  they  are  now  and  then  even  profusely  salivated  ; 
and,  where  the  salivary  glands  have  not  been  affected,  I  have,  in  a  very 
few  instances,  noticed  ulcers  of  the  mouth  produced,  which  I  could  as- 
cribe only  to  the  medicine.  But  in  no  instance  have  I  seen  injury  ulti- 
mately result. 

From  the  researches  of  Dr.  Ad.  Lize,  of  Mans,  it  would  appear  that 
mercurialization  in  a  woman  has  some  influence  on  the  product  of  con- 
ception. According  to  this  authority,  the  death  of  the  fetus  in  mer- 
curialized women,  if  frequent,  may  be  considered  as  a  result  of  the 
mercurial  infection ;  and  the  death  of  the  child  born  under  similar  cir- 
cumstances, may  reasonably  be  referred  to  the  same  cause.  (Arch.  Gen., 
Fev.  1863,  p.  229.) 

Disease  often  greatly  affects  the  susceptibility  to  the  mercurial  im- 
pression. In  Bright's  disease,  at  least  that  variety  of  it  which  may  be 
ascribed  to  fatty  degeneration  of  the  kidneys,  the  system  is  often  affected 
with  extraordinary  facility;  while  in  certain  violent  and  malignant  fevers, 
in  which  the  blood  is  greatly  diseased,  as  in  malignant  cases  of  yellow 
fever,  it  is  often  impossible  to  induce  salivation.  I  once  saw  the  experi- 
ment tried  in  a  young  man  extremely  ill  of  yellow  fever.  Calomel  was 
poured  into  him  in  indefinite  quantities,  and  mercurial  ointment  was 
most  energetically  applied  over  almost  his  whole  surface,  but  without 
success. 

Occasionally  mercury,  after  having  been  administered  for  some  time 
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without  effect,  has  been  abandoned ;  and,  after  a  long  interval,  mercurial- 
ism  has  apparently  taken  place,  without,  so  far  as  was  known,  any  re- 
newed exhibition  of  the  medicine. 

A  cumulative  effect  is  sometimes  also  exhibited  by  the  medicine. 
After  having  been  exhibited  for  some  time  without  obvious  phenomena, 
it  begins  to  operate  with  great  energy,  as  if  the  whole  quantity  taken 
had  come  at  once  into  action. 

Irregular  and  Poisonous  Effects.  Ordinary  mercurialism,  as  already 
described,  may  be  carried  so  far  as  to  prove  poisonous.  The  patient 
may  die  of  hemorrhage  from  the  mouth,  of  the  exhausting  effects  of  gan- 
grene and  necrosis  of  the  fauces,  jaws,  or  face,  or  of  a  general  cachectic 
condition,  aggravated  by  the  local  affection. 

But  there  are  also  abnormal  effects  of  mercury,  which  may  become 
sources  of  danger  or  solicitude.  Sometimes,  instead  of  throwing  itself 
mainly  upon  the  mouth  and  neighboming  parts,  it  acts  more  especially 
upon  the  great  vital  organs,  producing  much  disturbance  of  their  func- 
tions, and  profound  debility.  Such  a  condition  is  described  by  Dr.  Pear- 
son, as  sometimes  resulting  from  the  abuse  of  mercury  in  the  hospitals. 
The  symptoms,  stated  by  him,  are  small  and  frequent  pulse,  precordial 
anxiety,  pale  and  contracted  countenance,  great  nervous  agitation,  and 
alarming  general  weakness.  In  this  condition,  death  sometimes  follows 
any  sudden  effort,  such  as  rising  from  bed  and  attempting  to  walk.  I 
have  never  witnessed  this  effect  of  mercury. 

When  given  in  states  of  system  in  which  the  blood  is  already  greatly 
depraved,  and  especially  when  there  is  existing  ulceration  with  a  pha- 
gedenic  tendency,  or  disposition  to  passive  hemorrhage  or  gangrene, 
mercury  has  sometimes  appeared  to  aggravate  the  affection,  causing  a 
more  rapid  progress  of  disorganization,  and  hastening  the  fatal  issue ; 
perhaps  producing  it,  when  it  might  otherwise  have  been  avoided.  This, 
however,  is  not  peculiar  to  mercury.  Any  other  agent  which  has  the 
property  of  lowering  the  quality  of  the  blood,  of  diminishing  its  plasticity, 
and  impairing  as  well  its  reparative  as  its  supporting  properties,  would 
have  the  same  effect.  It  has  thus  proved  injurious  in  certain  cases  of 
scrofulous,  syphilitic,  and  cancerous  cachexia,  and  other  analogous  con- 
ditions of  system.  It  may  have  even,  in  some  instances,  so  far  impaired 
the  blood  through  its  own  unaided  influence,  as  to  give  an  aggravated 
and  alarming  character  to  any  accidental  wound  or  ulcer.  It  has,  how- 
ever, no  special  tendency  to  cause  ulceration  elsewhere  than  in  the  mouth ; 
and  here  the  affection  is  a  mere  result  of  the  inflammation,  though  no 
doubt  aggravated,  and  rendered  more  difficult  of  cure  by  the  depraved 
state  of  the  blood  in  some  cases. 

Sometimes  mercury,  instead  of  acting  as  usually  upon  the  mouth, 
throws  its  whole  force  apparently  on  the  nervous  centres,  producing 
VOL.  IT. — 17 
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paralytic  phenomena,  and  other  evidences  of  impaired  nervous  power. 
This  is  said  sometimes  to  have  been  the  case  where  it  has  been  admin- 
istered internally ;  but  I  have  never  witnessed  the  effect,  and  have  no 
doubt  that  the  result  has  often  been  ascribed  to  the  mercurial  influence, 
when  it  was  nothing  more  than  a  sequence,  and  really  dependent  on 
other  causes,  perhaps  upon  the  very  disease  which  the  mercury  was 
given  to  relieve.  But  there  is  no  reason  to  doubt  the  occurrence  of  a 
state  of  system,  to  which  the  name  of  shaking  palsy  or  mercurial  palsy 
has  been  given,  as  an  effect  of  habitual  exposure  to  the  vapours  of  the 
metal.  This  affection  is  most  apt  to  occur  among  the  workmen  engaged 
in  metallurgic  or  manufacturing  processes,  in  which  the  air  becomes 
necessarily  more  or  less  impregnated  with  the  vapour  of  the  metal,  as  in 
the  mining  and  melting  of  mercurial  ores,  the  silvering  of  mirrors,  etc. 
The  constant  inhalation  of  these  vapours  is  said  to  occasion  wandering 
pains ;  mental  hebetude  ;  trembling  of  the  muscles,  beginning  in  the  arms, 
and  extending  more  or  less  over  the  body;  sometimes  stammering;  ver- 
tiginous sensations,  and  failure  of  the  memory;  and  at  length,  if  the  ex- 
posure continue,  paralysis,  epileptic  convulsions,  delirious  hallucinations, 
imaginary  terrors,  coma,  and  death.  Sometimes  palsy  of  one  or  more 
of  the  limbs  has  been  noticed,  as  an  attendant  or  result  of  severe  mercu- 
rialism  of  the  ordinary  character. 

An  eruptive  affection,  variously  denominated  eczema  mercuriale,  ery- 
thema mercuriale,  lepra  mercurialis,  and  hydrargyria,  sometimes  ac- 
companies mercurial  influence,  but  whether  always  an  effect  of  the 
mercury  may  be  doubted.  The  eruption,  as  I  have  seen  it,  has  accom- 
panied profuse  sweating,  proceeding  from  other  causes  than  the  mercury, 
and,  like  the  ordinary  sudamina  or  miliary  eruption  so  common  in  that 
state  of  skin,  might  have  been  ascribed  as  fairly  to  those  other  causes  as 
to  the  mercury.  The  affection  consists  in  the  eruption  of  innumerable 
minute  vesicles,  with  more  or  less  redness,  itching  and  soreness,  and  a 
rough  feeling  under  the  fingers,  sometimes  extending  over  the  whole 
body.  They  often  at  the  first  glance  appear  like  small  papulae,  but  a 
close  examination  shows  that  they  are  filled  with  a  clear  liquid.  In  two 
or  three  days  this  has  become  turbid  and  opaque,  and  the  vesicles  have 
attained  the  size  of  a  pin's  head ;  after  which  they  generally  dry  up,  and 
desquamation  of  the  skin  follows.  They  are  said  occasionally  to  break, 
and  produce  excoriated  surfaces,  which  discharge  serum  copiously,  like 
those  of  eczema  rubrum,  and  from  which,  when  they  heal,  the  epidermis 
separates  in  large  flakes,  and  sometimes  with  the  loss  of  the  hair  and 
nails.  I  have  never  seen  anything  which  could  be  at  all  ascribed  to 
mercury  exhibit  these  latter  phenomena;  though  I  have  frequently  wit- 
nessed similar  cases  of  eczema  rubrum,  which,  if  mercury  had  by  acci- 
dent been  taken,  would  probably  have  been  ascribed  to  it.  I  have  little 
doubt  that  the  fatal  cases  of  mercurial  eczema,  reported  by  some  writers, 
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were  independent  of  mercury,  and  had  but  an  accidental  connection  with 
that  medicine. 

Excessive  sweating  is  sometimes  caused  by  the  mercurials,  and  is 
accused  of  having  produced  dangerous  exhaustion. 

As  to  the  various  chronic  skin  diseases,  the  pains  in  the  bones  with 
nodes,  the  chronic  enlargement  of  the  lymphatic  glands,  the  ulcers  like 
those  of  syphilis  in  the  fauces  and  upon  the  surface  of  the  body,  the 
iritis,  etc.,  etc.,  which  have  been  ascribed  to  mercury,  I  believe  that  it  is 
wholly  guiltless  of  all  of  them. 

Treatment  of  Excessive  Mercurialism.  For  the  sore-mouth,  weak 
astringent  washes  may  be  used,  as  infusion  of  green  tea,  galls,  sage,  or 
cinchona,  water  acidulated  with  sulphuric  acid,  or  solution  of  acetate  of 
lead,  sulphate  of  zinc,  sulphate  of  copper,  or  alum.  I  have  usually  em- 
ployed acetate  of  lead,  in  the  proportion  of  two  or  three  grains  to  the 
fluidounce  of  water  ;  though  it  has  the  disadvantage  of  temporarily 
blackening  the  tongue  and  teeth,  by  forming  sulphuret  of  lead.  Solution 
or  honey  of  borax,  and  tar-water,  or  smearing  the  inflamed  parts  with  tar 
itself,  have  been  recommended.  Yelpeau  directs  his  patients  to  rub  a 
little  powdered  alum  on  their  gums,  three  or  four  times  a  day.  Dr. 
Watson  has  found  nothing  better,  for  correcting  the  excessive  flow  of 
saliva,  than  a  mouth-wash  composed  of  one  part  of  brandy  to  four  or 
five  of  water.  Tincture  of  iodine,  or  the  compound  tincture  diluted  with 
water,  is  said  to  have  proved  very  efficacious.  To  correct  the  offensive 
odour,  solutions  of  creasote,  chloride  of  soda,  or  chloride  of  lime  in  water 
may  be  used  ;  one  part  of  either  of  these  substances  being  dissolved  in 
100  parts  of  water.  Charcoal,  in  fine  powder,  has  been  employed  for 
the  same  purpose.  When  there  are  painful  or  obstinate  ulcers,  they  may 
be  touched  with  a  strong  solution  of  nitrate  of  silver. 

The  mercurial  must  of  course  be  suspended  on  the  occurrence  of  un- 
pleasant symptoms.  Exposure  to  cold  and  dampness  should  be  avoided, 
and  the  patient  should  wear  flannel  next  his  skin.  It  is  said  that  the 
sudden  checking  of  profuse  salivation  by  a  cold  damp  air  has  caused  in- 
ternal pains,  irritation  of  stomach,  and  even  convulsions.  To  relieve  the 
local  pains  and  restlessness,  opium  may  often  be  given  advantageously 
by  the  mouth.  If  the  pain  and  swelling  of  the  parotids  are  considerable, 
leeches  may  be  employed  with  relief,  and  even  blisters  may  be  applied 
in  obstinate  cases.  Should  the  tongue  be  much  swollen,  leeches  should  be 
applied  under  the  chin.  The  saline  laxatives  may  also  be  given,  and,  if 
there  is  fever  with  a  hot  skin,  the  neutral  mixture  or  effervescing  draught. 
Certain  medicines,  taken  internally,  have  been  much  praised  as  having 
peculiar  efficiency  in  arresting  the  mercurial  influence.  Among  the  sub- 
stances recommended  for  this  purpose  are  tartar  emetic,  acetate  of  lead, 
nitre,  iodine,  sulphur,  and  chlorate  of  potassa.  The  last-mentioned  salt 
has  been  used  with  great  supposed  advantage  by  MM.  Herpin  and 
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Blaehe.  They  give  from  thirty  grains  to  a  drachm  in  the  course  of  the 
day,  and  cure  their  patients  in  from  four  to  six  days.  {Bull,  de  T/ierap., 
xlviii.  26  and  120.)  I  tried  it  thoroughly  in  one  case;  but  finding  no 
advantage  whatever  to  accrue  from  the  medicine,  have  not  since  em- 
ployed it ;  others,  however,  have  had  a  more  satisfactory  experience. 
In  prostration,  with  gangrene  or  necrosis,  it  will  be  necessary  to  have 
recourse  to  quinia,  opium,  the  fermented  liquors,  and  nutritious  food. 
In  anemic  cases,  the  chalybeates  should  be  employed. 

Should  the  poisonous  action  described  by  Pearson  be  induced,  the 
patient  should  be  removed  into  a  pure  air,  duly  stimulated,  and  nourished 
with  milk,  or  other  easily  digested  and  nutritious  food. 

For  the  nervous  disorders  resulting  from  the  inhalation  of  the  vapours 
of  mercury,  and  all  other  cases  of  chronic  poisoning  from  the  medicine, 
iodide  of  potassium,  as  recommended  by  M.  Melsens,  would  probably  be 
the  best  remedy,  in  conjunction  with  tonics.  From  five  to  ten  grains  or 
more  may  be  given  three  times  a  day.  In  these  cases,  it  is  probable 
that  the  metal  is  fixed  in  the  cerebral  or  nervous  tissue,  from  which 
there  may  be  good  hope  that  the  iodide  will  disengage  it.  If,  upon  re- 
entering  the  circulation,  it  should  produce  salivation,  this  would  soon 
cease  with  the  discharge  of  the  metal  by  the  emunctories,  and  no  harm 
would  result.  . 

For  the  affection  of  the  skin  (eczema  mercuriale),  the  best  treatment 
consists  of  demulcent  lotions,  emollient  baths,  and,  in  case  of  fever,  the 
saline  laxatives  and  refrigerant  diaphoretics. 

Excessive  sweating  must  be  combated  by  sulphate  of  quinia  and  the 
mineral  acids. 

2.  Mode  of  Operation. 

That  mercury  is  absorbed  is  proved  by  the  following  facts.  When 
rubbed  upon  the  skin  it  in  part  disappears.  After  administration,  it  has 
been  detected  by  chemical  tests  in  the  blood,  saliva,  perspiration,  bile, 
and  urine,  and  is  said  to  have  been  found  in  the  metallic  state  in  the 
brain,  bones,  cellular  tissue,  lungs,  etc.  Infants  affected  with  syphilis 
are  asserted  to  be  treated  effectually  by  the  administration  of  mercurials 
to  the  nurse.  After  the  use  of  sulphur  for  some  time,  the  exhibition  of 
mercury  has  been  followed  by  blackening  of  the  skin ;  from  which  it  is 
inferrible  that  both  substances  were  thrown  out  of  the  circulation  with 
the  cutaneous  transpiration,  and  combined  after  elimination  to  form  the 
nblack  sulphuret  of  mercury.  Gold,  worn  about  the  person  of  individuals 
Bunder  the  influence  of  mercury,  is  said  to  become  whitened  by  amalga- 
mating with  that  metal  escaping  with  the  perspiration.  Should  all  these 
statements  not  be  admitted  as  sufficiently  authentic,  enough  will  still 
remain,  of  which  there  can  be  no  reasonable  doubt,  to  establish  the  fact 
of  the  absorption  of  the  metal.  It  is  not  necessary  to  suppose  that  it 
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enters  the  blood  in  an  uncombihed  state.  On  the  contrary,  it  may  be 
considered  as  almost  certain  that,  when  presented  in  a  finely  divided 
state,  either  incorporated  with  other  substances,  or  in  the  form  of  vapour, 
to  any  absorbing  surface,  whether  that  of  the  alimentary  mucous  mem- 
brane, the  pulmonary  air-cells,, or  the  skin,  it  meets  before  absorption,  or 
in  the  act  of  being  absorbed,  with  substances  \vhich,  by  combining  with 
it,  render  it  soluble  in  the  blood.  M.  Mialhe  has  shown  that  metallic 
mercury,  in  contact  with  the  air  and  the  solution  of  an  alkaline  chloride, 
is  partially  converted  into  the  soluble  bichloride  of  mercury,  or  corrosive 
sublimate,  and  may  in  this,  if  in  no  other  mode,  find  access  into  the  cir- 
culation. The  simple  fact  that  its  effects  upon  the  system  are  obtained, 
no  matter  to  what  surface  capable  of  absorption  it  may  be  applied,  is 
alone  a  sufficient  proof  that  it  operates  through  this  agency. 

Admitting  then  that  all  the  mercurial  effects,  except  those  strictly 
topical,  result  from  its  entrance  into  the  circulation,  the  next  inquiry 
which  suggests  itself  is,  in  what  method  precisely  it  produces  these 
effects. 

It  is  a  very  common  opinion,  which  seems  to  rest  on  incontrovertible 
evidence,  that  it  affects  the  character  of  the  blood  itself.  After  the  occur- 
rence of  sore-mouth,  this  fluid  is  stated,  when  drawn  from  the  body,  to 
present  the  buffy  coat  of  inflammation.  The  experiments  of  Dr.  Samuel 
Wright  have  determined  that  its  solid  constituents  are  notably  diminished, 
including  albumen,  fibrin,  and  red  corpuscles;  that  it  abounds  in  fetid, 
fatty  matter;  and  that  it  is  more  than  ordinarily  prone  to  decomposition. 
The  coagulability  is  impaired,  and  the  coagulum  softer  than  in  health. 
The  pallid  aspect  of  those  under  its  influence  proves,  without  the  neces- 
sity of  experiment,  the  deficiency  in  red  corpuscles.  That  the  mercurial 
should  produce  these  results  by  a  direct  chemical  agency,  is  an  idea 
wholly  incompatible  with  the  minuteness  of  the  quantity  absorbed.  The 
best  explanation  seems  to  be,  that  it  operates  upon  the  vital  properties 
of  the  red  corpuscles  and  fibrin,  lowering  their  grade  of  vital  energy, 
and  disposing  them  to  fatty  degeneration.  Hence  the  excess  of  fat,  at 
the  expense  of  these  ingredients.  The  offensive  odour  of  the  fatty  mat- 
ter is  another  evidence  of  the  deterioration,  which  has  been  undergone 
in  the  change.  The  buffy  coat  evinces  only  a  relative  excess  of  fibrin 
over  the  red  corpuscles,  not  an  absolute  excess  of  the  former,  and  cannot 
be  admitted  as  proof  of  a  sthenic  condition  of  the  blood.  This  deprecia- 
tion in  the  character  of  the  circulating  fluid  is  probably  one  of  the  agen- 
cies, through  which  mercury  exercises  its  therapeutic  influence.  It  no 
doubt  contributes  to  the  cachectic  condition,  which  characterizes  the  pro- 
longed and  excessive  action  of  the  medicine. 

But  mercury  has  also  a  direct  influence  over  the  various  solid  tissues, 
which  it  affects  according  to  their  several  peculiarities  of  susceptibility. 
Its  general  action  appears  to  be  irritant.  The  heart  is  stimulated  to  in- 
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creased  action.  The  tissues  of  the  mouth  appear  to  be  peculiarly  sus- 
ceptible, and  to  suffer  accordingly.  The  digestive  apparatus  feels  the 
disturbing  influence,  in  part  perhaps  from  the  direct  action  of  the  mer- 
cury, but  probably  still  more  from  sympathy  with  the  inflamed  mouth, 
and  the  injurious  influence  of  the  impaired  blood.  The  various  secretory 
functions  are  stimulated,  in  order  that  they  may  eliminate  the  injurious 
agent.  I  have  already  endeavoured  to  explain  why  the  hepatic  function 
is  specially  affected.  The  excessive  flow  of  saliva  may  be  referred  in 
part  to  the  stomatitis.  There  can,  I  think,  be  little  doubt  that  mercury 
has  a  special  tendency  to  act  on  the  salivary  glands,  and  that,  inde- 
pendently of  the  sore-mouth,  it  would  promote  their  secretion  in  a  greater 
degree  than  any  other  except  the  hepatic ;  but  there  is  as  little  doubt  that 
the  existence  of  the  stomatitis  adds  very  greatly  to  its  efficiency  in  this 
respect,  through  the  well-established  physiological  law,  that  a  gland  is 
stimulated  by  any  irritation  of  the  tissue  near  which  its  secretory  duct 
opens. 

But  probably  the  most  important  alterative  influence  of  mercury  is 
exerted  upon  the  ultimate  organic  constituents  of  the  tissues,  on  which 
it  may  be  supposed  to  act  as  upon  the  living  constituents  of  the  blood, 
hastening  their  disintegration,  and  thus  revolutionizing  in  some  degree 
all  the  working  parts  of  the  system,  through  the  removal  of  the  old,  and 
the  substitution  of  new  structure.  That  it  has  such  an  operation,  is 
proved  by  the  rapid  emaciation  which  takes  place  during  mercurialization. 
The  effete  matters  resulting  from  this  disintegration  are  thrown  into  the 
blood,  whence  they  escape  by  the  excretory  outlets.  Hence  in  part  prob- 
ably the  foreign  fetid  matter  in  the  blood,  and  the  stimulant  influence  on 
the  glands  whereby  it  is  eliminated.  Hence,  moreover,  the  loaded  state 
of  the  saliva,  which,  from  the  analysis  given  by  Simon,  contains  an  in- 
crease of  solid  ingredients  over  the  normal  proportion. 

In  general  there  is  reason  to  believe  that  mercury  is  rapidly  eliminated 
from  the  system,  which  seems  to  be  less  tolerant  of  its  presence  than  of 
most  of  the  other  metals.  Thus,  Orfila  states  that,  in  his  experiments 
on  animals  with  different  metallic  salts,  he  has  found  that,  after  they  had 
been  administered  for  some  time,  while  lead,  copper,  and  silver  could  be 
detected  in  the  tissues  at  the  end  of  six  or  eight  months  from  the  date  of 
their  omission,  mercury  had  generally  disappeared  in  eight  or  ten  days, 
and  had  been  found  only  in  one  instance  so  late  as  the  eighteenth  day. 
(London  Med.  Times  and  Gaz.,  March,  1852,  p.  279.)* 


*  Dr.  F.  C.  Schneider  found  mercury  in  the  urine  invariably  in  patients  under 
the  influence  of  mercury  internally  administered,  but  never  when  it  was  applied 
exclusively  by  friction  to  the  surface.  The  elimination  of  the  mercury  continues 
for  a  considerable  time  after  the  suspension  of  its  use.  He  has  constantly  found 
it  at  the  end  of  a  week,  in  one  case  at  the  end  of  four,  and  in  another  at  the  end 
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But  this  elimination  seems  to  be  not  always  complete.  Reference 
has  already  been  made  to  the  fact,  that  mercurialization  has  come  on, 
in  some  instances,  to  all  appearance  at  least,  long  after  any  mercury 
had  been  taken  into  the  system.  It  is  possible  that,  in  the  change  of 
tissue  which  takes  place  under  its  influence  while  circulating  in  the 
blood,  there  may  be  matters  produced,  or  set  free,  capable  of  forming 
with  the  mercury  a  compound  insoluble  in  that  fluid ;  or  chemical  re- 
agencies  may  be  brought  into  existence  which  may  serve  to  reduce  the 
metal ;  in  either  case,  the  insoluble  mercurial  is  deposited  in  the  tissue, 
and  must  remain  until  some  influence  is  brought  to  bear  upon  it,  capable 
of  effecting  its  re-solution.  Hence,  possibly,  the  metallic  mercury  which 
is  asserted  to  have  been  found  in  the  brain  and  elsewhere.  Confirmation 
of  this  view  is  afforded  by  the  observations  of  Mialhe,  Melsens,  and 
others.  Thus,  Mialhe  has  shown  that,  in  the  presence  of  an  oxygenizing 
agent,  and  one  of  the  alkaline  chlorides,  mercury,  in  the  metallic  state, 
or  any  of  its  ordinary  insoluble  combinations,  becomes  soluble  in  the 
blood ;  and,  according  to  the  experiments  of  Melsens,  iodide  of  potassium 
has  the  similar  property  of  rendering  the  mercurials  soluble.  Hence,  it 
is  only  necessary  to  suppose  that  a  sufficient  excess  of  one  of  the  alkaline 
chlorides  should,  under  favourable  circumstances  for  oxidation,  be  present 
in  the  blood,  in  order  to  effect  a  solution  of  the  deposited  metal,  and  thus, 
detaching  it  from  the  tissues,  to  bring  it  into  the  circulation,  once  more 
capable  of  exercising  its  peculiar  influence  on  the  system  at  large;  and  it 
would  seem,  from  the  experiments  of  M.  Melsens,  that  iodide  of  potas- 
sium, given  largely,  and  absorbed  freely  as  it  certainly  is,  ought  to  pro- 
duce the  same  effect.  Some  observations  made  by  Dr.  Win.  Budd  afford 
still  further  confirmation.  In  one  instance,  a  patient  who  had  taken 
mercury  largely,  but  none  for  five  months,  was  put  on  the  free  use  of 
iodide  of  potassium,  and  in  a  few  days  was  profusely  salivated,  with  all 
the  characteristic  phenomena  of  mercurialism.  The  mercury  was  prob- 
ably set  free  by  the  iodide  of  potassium,  and  thus  made  capable  of  acting; 
and  Dr.  Budd  states  that  he  has  seen  many  other  cases  of  exactly  the 
same  kind.  (See  B.  and  F.  Medico-chir.  Rev.,  Jan.  1853,  Am.  ed.,  p.  158.) 
Some  doubt,  however,  has  been  thrown  upon  this  property  of  iodide  of 
potassium,  of  facilitating  the  excretion  of  mercury,  by  the  experiments  of 
Dr.  Schneider  referred  to  in  a  note  on  the  preceding  page. 

The  occasional  cumulative  action  of  mercury  may  be  explained  on  a 
somewhat  similar  principle.  The  metal  itself,  and  its  insoluble  com- 
pounds, can  act,  after  entering  the  stomach  and  bowels,  only  by  becom- 
ing soluble  there.  Ordinarily,  there  is  enough  of  one  of  the  alkaline 

of  six  weeks.  He  did  not  find  the  internal  use  of  iodide  of  potassium  to  facilitate 
the  excretion  of  the  mercury.  (B.  and  F.  Medico-chir.  Rev.,  July,  1862,  p.  245.) — 
Note  to  the  third  edition. 
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chlorides  present  to  effect  this  object,  and  ordinarily,  therefore,  they 
operate.  But,  if  this  should  not  be  the  case,  they  may  remain  inert 
until,  from  some  change  of  diet,  or  other  cause,  the  materials  requisite 
for  the  due  chemical  reaction  may  become  present,  and  absorption  and 
consequent  mercurialization  may  take  place.  Whether  it  is  the  alkaline 
chlorides,  or  some  other  agent  that  operates,  the  result  may  be  the  same  ; 
and  we  are  thus  offered  a  satisfactory  theoretical  explanation  of  a  phe- 
nomenon, otherwise  but  very  vaguely  understood. 

3.   Therapeutic  Application. 

It  will  be  most  convenient  to  treat  of  the  remedial  uses  of  mercury,  as 
its  physiological  effects  have  already  been  treated  of,  first  in  reference  to 
its  insensible  or  proper  alterative  action,  and  secondly  to  the  influences 
it  exerts  in  the  state  of  full  mercurialism. 

a.  Uses  in  Reference  to  its  Insensible  Operation. 

It  will  be  remembered  that  the  influence  of  mercury,  when  given  so 
as  to  produce  no  observable  effect  on  the  system,  is  exerted  chiefly  on 
the  hepatic  function  ;  and  the  cause  of  this  preference  has  been  explained. 
It  is  with  a  view  almost  exclusively  to  its  alterative  action  on  the  liver, 
that  the  medicine  is  used  in  this  way.  But,  notwithstanding  this  limita- 
tion, it  will  be  found  that  the  varieties  of  morbid  condition  are  not  few, 
in  which  it  proves  highly  serviceable.  The  immediate  aim  is  to  stimu- 
late and  regulate  the  hepatic  secretion  ;  but  there  are  so  many  affections, 
which  either  have  their  roots  in  disorder  of  this  function,  or  are  greatly 
aggravated  by  it,  that  the  curative  effects  of  the  remedy  are  greatly 
diversified.  Besides,  even  when  the  liver  itself  is  not  in  fault,  the  in- 
crease of  its  function  may  operate  beneficially  by  depleting  from  the 
portal  circulation,  and  thereby  relieving  congestion  and  irritation  of  all 
the  abdominal  viscera  which  are  embraced  in  this  circulation.  The 
secretion  of  bile  may  be  deficient,  deranged,  or  excessive. 

1.  Deficient  secretion  is  indicated  either  by  scanty,  hard,  and  dry 
stools,  in  which,  though  the  bile  is  sufficient  to  give  colour  to  the  pas- 
sages, its  whole  quantity  is  very  small,  or  by  an  absence,  more  or  less 
complete,  of  the  bilious  colouring  matter.  Several  morbid  conditions 
are  connected  with  this  state  of  the  passages. 

A  slight  degree  of  it  may  be  attended  simply  with  constipation.  The 
bowels  act  sluggishly,  because  defectively  supplied  with  the  bile,  which 
is  one  of  their  normal  stimulants.  In  a  higher  degree,  it  induces  a  con- 
dition sometimes  considered  as  a  phase  of  dyspepsia,  sometimes  rather 
indefinitely  called  bilious  disorder,  which  is  marked  by  epigastric  un- 
easiness, feelings  of  vague  abdominal  discomfort,  often  colicky  pains, 
defective  appetite,  slight  fur  on  the  tongue,  perhaps  some  sallowness  of 


CHAP.  III.]  MERCURY.  265 

the  face,  and  more  or  less  mental  inertness,  depression  of  spirits,  or  even 
intellectual  aberration.  Jaundice  is  a  still  higher  stage  of  the  same  dis- 
order. In  this  affection,  the  secretion  of  bile  has  ceased,  the7  stools  are 
clay-coloured,  and  the  yellow  colouring  matter  of  the  bile,  not  escaping 
by  the  regular  emunctory,  accumulates  in  the  blood,  and  is  thrown  off  in 
the  urine,  upon  the  skin,  and  everywhere  through  the  tissues.  All  the 
above  disorders  are  grades  of  the  same  affection,  which  has  its  founda- 
tion in  torpidity  of  the  liver ;  and  the  remedy  is  to  stimulate  that  organ 
to  increased  secretion.  From  two  to  eight  grains  of  the  blue  mass,  or 
from  half  a  grain  to  two  grains  of  calomel,  given  every  day  or  every 
other  day  at  bedtime,  and  followed  next  morning  before  breakfast  by  a 
gentle  laxative,  will  very  generally  restore  the  proper  colour  to  the  pas- 
sages, and  remove  the  disorder.  In  the  slightest  cases,  the  cure  is  often 
effected  by  one  or  two  repetitions  of  the  smallest  dose ;  in  the  severer 
and  more  lasting,  it  may  be  necessary  to  persevere  with  the  larger  doses 
for  a  long  time,  and  even  to  call  in  the  aid  of  other  measures.  A  severe 
and  obstinate  attack  of  jaundice  may,  I  believe,  often  be  averted  by 
directing  attention  to  the  stools  in  cases  of  slight  digestive  derangement, 
and,  upon  finding  them  deficient  in  colouring  matter,  resorting  to  the 
alterative  mercurial  treatment  here  pointed  out. 

In  another  set  of  complaints,  instead  of  constipation  there  is  loose- 
ness of  the  bowels ;  and  the  passages  consist  of  liquid  matters,  some- 
times but  slightly  tinged  with  bile,  sometimes  wholly  destitute  of  it,  and 
resembling  oatmeal  gruel  in  appearance.  Hence  arises  a  not  unfrequent 
variety  of  diarrhoea ;  and  I  have  occasionally  seen  our  endemic  cholera 
take  on  the  same  character;  the  discharges  being  nearly  colourless. 
Under  these  circumstances,  either  from  torpor  of  the  liver,  or  active  con- 
gestion of  the  organ  interfering  with  its  function,  the  portal  blood  is  not 
carried  through  it  with  the  ordinary  rapidity,  and  consequently  accumu- 
lates in  the  blood-vessels  of  the  stomach  and  bowels,  which  relieve  them- 
selves by  excessive  secretion  of  serous  or  muco-serous  liquid.  The 
evacuations  are  sometimes  so  copious  from  this  cause  as  to  involve  life  in 
danger.  In  a  higher  state  of  the  congestion,  or  a  peculiar  condition  of 
the  blood,  the  vessels  relieve  themselves  by  a  sort  of  hemorrhagic  exalta- 
tion ;  the  blood  oozing  from  extensive  portions  of  the  surface,  and  mix- 
ing intimately  with  the  mucus,  so  as  to  produce  copious  black,  tar-like 
passages.  This  is  meleena.  All  these  conditions,  the  diarrhoea,  namely, 
the  cholera,  and  the  melsena,  may  be  happily  treated  by  the  alterative 
use  of  mercury,  in  a  manner  somewhat  different  from  that  above  recom- 
mended. From  the  irritable  state  of  the  alimentary  canal,  the  doses 
suitable  in  constipation  might  endanger  an  increase  of  the  irritation. 
Yery  small  doses  frequently  repeated,  and  combined  with  small  doses  of 
opium,  are  now  indicated.  One-sixth  of  a  grain  of  calomel  with  one- 
eighth  of  a  grain  of  opium,  may  be  given  every  half  hour,  hour,  or  two 
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hours,  according  to  the  urgency  of  the  case ;  and,  if  a  speedy  checking 
of  the  discharge  be  deemed  essential,  a  grain  of  acetate  of  lead  may  be 
added  to  each  dose.  These  doses  should  be  continued  until  some  im- 
pression is  made  on  the  disease,  and  then  given  at  gradually  length- 
ening intervals,  until  it  ceases  ;  care  being  taken  not  to  push  the  medi- 
cine so  far  as  to  cause  salivation.  Sometimes  it  will  be  found  useful 
to  give  the  mercurial  on  this  plan  only  every  other  day,  leaving  the 
patient  without  medicine,  or  at  least  without  the  mercurial  on  the  inter- 
vening day. 

In  cholera  infantum,  and  the  diarrhoea  of  young  children,  deficient 
secretion  of  bile  is  an  exceedingly  common  element,  and  calls  for  the 
same  treatment.  In  these  cases,  the  dose  of  calomel  may  often  be  re- 
duced with  propriety  to  one-twelfth  of  a  grain,  or  even  less,  every  hour, 
especially  when  there  is  vomiting  at  the  same  time  with  purging.  Not 
unfrequently  there  is  excess  of  acid  in  the  primes  viae,  evinced  either  by 
the  sour  smell,  or  greenish  colour  of  the  intestinal  discharges.  Here  the 
blue  pill  or  mercury  with  chalk  may  be  substituted  for  the  calomel ;  the 
former  being  associated  with  prepared  chalk  or  oyster  shell,  in. cretace- 
ous mixtures.  One-quarter  of  a  grain  of  the  blue  pill,  or  a  grain  of  the 
mercury,  with  chalk,  may  be  given  every  hour  or  two,  until  bile  is  suffi- 
ciently restored  to  the  passages.  In  order  to  make  a  more  rapid  im- 
pression, the  late  Dr.  Physick  was  in  the  habit  of  treating  the  bowel 
complaints  of  children,  over  two  years  of  age,  with  much  larger  doses 
of  calomel,  giving  two  grains  every  two  hours  until  the  disease  was 
checked.  I  have  occasionally  imitated  the  practice,  with  the  effect  of 
promptly  arresting  the  discharges;  but  the  doses  should  not  be  repeated 
more  than  three  or  four  times,  on  any  one  occasion. 

In  the  diarrhoea  which  precedes  epidemic  cholera,  the  same  absence 
of  bile  in  the  passages  may  often  be  noticed,  and  should  be  treated,  in 
the  same  way,  with  the  minute  doses  of  calomel  and  opium  frequently 
repeated.  A  more  energetic  use  of  the  same  remedy  is,  I  believe,  indi- 
cated in  the  earlier  stages  of  the  fully  formed  cholera,  in  which  the 
utter  want  of  biliary  secretion  is  one  of  the  most  prominent  symptoms, 
and  its  return  one  of  the  most  favourable  signs.  The  combination  of 
calomel,  opium,  and  acetate  of  lead,  which  I  had  long  used  habitually  in 
the  profuse  colourless  diarrhoea  above  mentioned,  I  was  induced  to  re- 
sort to,  upon  a  larger  scale,  in  the  first  cases  of  cholera  which  occurred 
to  me,  and  had  every  reason  to  be  satisfied  with  my  success.  In  this 
complaint,  it  is  important  to  make  an  immediate  impression.  Instead, 
therefore,  of  the  very  minute  doses  given  in  the  less  rapid  and  dangerous 
affection,  I  prescribe  half  a  grain  or  a  grain  of  opium,  a  grain  or  two  of 
calomel,  and  from  two  to  four  grains  of  acetate  of  lead,  at  the  first  dose, 
and  repeat  the  combination  every  half  hour  or  hour  afterwards,  in  one- 
quarter  or  one-half  the  quantity,  until  some  impression  has  been  made 
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on  the  disease ;  a  large  sinapism  being  at  the  same  time  applied  to  the 
abdomen,  and  an  anodyne  enema  administered. 

Not  unfrequently  this  deficiency  of  bile  in  the  passages  is  associated, 
as  an  accidental  accompaniment,  with  other  diseases.  Whenever  it  so 
happens,  there  is  the  same  indication  for  the  alterative  use  of  mercury ; 
and  calomel,  or  some  other  mercurial,  should  be  associated  with  other 
remedies  in  the  treatment.  This  indication  is  often  presented  in  the  course 
of  the  idiopathic  fevers,  and  various  phlegmasise,  and  the  same  rule  as 
to  the  regulation  of  the  dose  may  be  observed  as  in  the  former  cases ; 
that  is,  if  there  is  a  tendency  to  irritation  of  stomach  and  bowels,  the 
medicine  may  be  given  in  small  and  often  repeated  doses;  otherwise,  in 
a  larger  dose  at  bedtime.  I  have  been  very  much  in  the  habit,  under  the 
latter  circumstances,  of  associating  from  one  to  three  grains  of  calomel, 
with  the  opium  and  ipecacuanha,  often  indicated  to  procure  rest  at  night. 
In  dysentery,  in  which  the  secretion  of  the  liver  is  generally  diminished, 
this  treatment  is  prominently  indicated,  even  when  there  may  be  no  in- 
tention to  exhibit  the  calomel  with  reference  to  its  antiphlogistic  influ- 
ence. 

2.  Instead  of  simple  deficiency  of  bile,  there  is  often  a  perverted  se- 
cretion, as  shown  by  the  altered  colour  of  the  passages,  which  are  now 
dark-coloured,  brown,  or  black,  and  sometimes  acrid,  causing  much  un- 
easiness in  the  bowels.     The  colour  may  be  distinguished  from  that  of 
hemorrhage  by  the  absence  of  any  shade  of  redness  when  the  stools  are 
diluted.     I  have  repeatedly  noticed  that  this  darkness  of  the  stools  is  the 
first  step  towards  their  decolorization;  implying  that  the  action  of  the 
liver  is  deranged  before  being  suspended  ;  and  a  very  gentle  interference 
by  mercury,  under  these   circumstances,  is  often  sufficient  to  correct  the 
disorder.     As  in  the  preceding  condition  of  the  secretion,  there  may  be 
attendant  upon  this  either  a  constipated  or  loose  state  of  the  bowels  ;  in 
the  latter  case,  forming  a  disease  which  has  often  been  confounded  with 
true  melasna.     The  treatment  is  exactly  the  same  as  for  deficient  bile; 
the  larger  dose  at  bedtime  being  given  in  the  cases  with  torpid  bowels  ; 
the  smaller  doses,  distributed  at  short  intervals  through  the  day,  in  those 
attended  with  diarrhoea, 

3.  Singular  as  it  may  seem,  an  excessive  secretion  of  bile  by  the  liver 
will  generally  yield  with  great  facility  to  the  same  treatment,  proving 
that  it  is  not  merely  a  stimulant  influence  which  the  mercury  exerts  on 
the  liver,  but  that  its  action  is  really  alterative.    In  cholera  morbus  and 
bilious  diarrhoea,  both  characterized  by  excessive  discharges  of  bile,  the 
treatment  which  in  my  hands  has  always  acted  most  kindly,  is  that  of 
the  small  doses  of  calomel  and  opium,  repeated  at  very  short  intervals, 
as  above  described.     In  cholera  morbus,  after  the  stomach  has  been 
washed  out  by  free  draughts  of  chicken  water,  or  some  other  demulcent 
beverage,  let  one-sixth  of  a  grain,  each,  of  calomel  and  opium  be  given 
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every  half  hour,  while  a  strong  sinapism  is  applied  over  the  abdomen, 
and  the  disease  will,  I  think,  be  generally  found  to  yield  speedily.  If 
any  one  be  disposed  to  smile  at  the  minuteness  of  these  doses,  let  him 
try  the  plan,  and  afterwards  decide  as  to  its  efficiency. 

The  foregoing  are  the  chief  uses  of  the  mercurials,  so  administered  as 
to  produce  no  other  observable  effect  than  alteration  from  a  morbid  to  a 
healthy  state  in  the  hepatic  and  digestive  functions.  That  they  may  be 
beneficial,  in  the  same  doses,  in  those  affections  in  which  they  are  ordi- 
narily exhibited  so  as  to  produce  ptyalism,  is  highly  probable;  nay  almost 
certain ;  as  we  constantly  witness  the  desired  result,  though  they  may 
fall  short  of  salivating,  as  they  often  do,  when  given  with  that  object. 
They  are,  indeed,  not  unfrequently  administered  purposely  in  such  affec- 
tions in  purely  alterative  doses ;  but  it  would  be  waste  of  space  to 
enumerate  such  applications  of  the  remedy  under  this  head ;  as  they  are 
to  be  considered  immediately  in  connection  with  its  sialagogue  operation. 

b.  Therapeutic  Application  connected  with  full  Mercurialism. 

The  uses  to  which  mercury  may  be  applied,  in  this  relation,  may  be 
arranged  under  1.  its  sialagogue  property,  2.  its  property  of  stimulating 
the  secretions,  3.  that  of  promoting  absorption,  4.  its  general  stimulant 
property,  and  5.  that  of  changing  the  condition  of  the  blood  and  the  tis- 
sues, which  may  be  designated  as  its  revolutionizing  property,  under 
which  may  be  ranked  its  antiphlogistic,  febrifuge,  and  antisyphilitic 
effects. 

1.   Uses  in  Reference  to  the  Sialagogue  Effect. 

Mercury  is  now  no  longer  given  purposely  for  its  effects  on  the  mouth 
and  salivary  glands.  These  are  considered  only  as  signs  of  its  influence 
on  the  system  ;  and  the  aim  is  always  to  produce  as  little  of  them  as 
possible,  compatible  with  other  objects.  Nevertheless,  there  is  no  doubt 
that  they  are  in  themselves  often,  to  a  certain  extent,  serviceable  in  dis- 
ease ;  so  that,  when  they  are  accidentally  or  unavoidably  carried  beyond 
the  degree  considered  desirable,  they  are  by  no  means  always  an  un- 
mitigated evil.  It  is  even  highly  probable,  that  a  much  more  profound 
influence  is  sometimes  exerted  upon  disease  by  that  amount  of  general 
mercurialization  which  is  marked  by  severe  ptyalism,  than  by  that  attend- 
ant upon  the  mere  touching  of  the  mouth.  The  ptyalism  itself  operates 
advantageously  in  two  modes ;  by  revulsion,  namely,  and  by  depletion. 
In  both  these  methods  it  serves  to  relieve  inflammation  of  the  neighbour- 
ing parts,  as  of  the  brain,  eyes,  ears,  and  air-passages.  The  amount  of 
saliva  lost  must  sometimes  act  with  considerable  depletory  effect  upon 
the  system  at  large,  and  thus  prove  serviceable  in  inflammations  more 
remotely  seated.  Sixteen  pounds  are  said  to  have  been  secreted  in 
twenty-four  hours ;  and,  as  the  saliva  of  mercurialism  contains  a  con- 
siderable proportion  of  organic  matter,  there  must  have  been,  in  such  a 
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case,  very  considerable  loss  to  the  system.  But,  by  almost  universal 
consent,  the  good  resulting,  in  either  mode,  from  excessive  ptyalism,  is 
considered  insufficient  to  outweigh  the  positive  sufferings  and  possible 
evils  which  may  result  from  it;  and  a  practitioner  is  scarcely  thought 
justifiable,  either  in  aiming  to  produce  it,  or  in  not  taking  all  due  pre- 
cautions to  restrain  it  within  proper  limits,  when  he  may  deem  that  he 
is  bound  to  run  the  risk  of  its  occurrence. 

2.  Uses  in  Reference  to  the  Stimulation  of  the  Secretions. 

This  influence  of  the  mercurials  may  often  be  taken  advantage  of 
therapeutically  with  great  effect.  A  condition  of  the  system  not  unfre- 
quently  exists  in  febrile  diseases,  in  which  the  secretions  generally  are 
deficient.  The  skin  is  dry,  the  mouth  is  dry,  the  urine  is  scanty,  and 
the  bowels,  when  not  affected  with  inflammation  or  ulceration,  are  con- 
stipated from  a  deficiency  of  the  intestinal  secretions,  including  the  mu- 
cous, hepatic,  and  probably  the  pancreatic.  Under  these  circumstances, 
no  matter  what  may  be  the  special  disease,  a  gentle  mercurial  influence 
seems  to  be  indicated,  and,  according  to  my  experience,  often  proves 
serviceable.  It  should  be  brought  about  by  the  mildest  and  least  irritant 
measures.  I  have  generally  preferred  for  the  purpose  the  mercurial  pill  or 
blue  mass,  which  may  be  given  in  the  dose  of  one  grain  every  two  hours, 
until  the  slightest  sign  of  its  action  upon  the  mouth  is  observable,  when 
the  dose  should  be  given  at  longer  intervals,  so  as  simply  to  maintain 
the  degree  of  effect  produced.  The  mercurial  may  often  be  usefully  as- 
sociated, in  these  cases,  with  a  little  ipecacuanha,  say  one-sixth  of  a 
grain  to  each  pill,  when  it  is  specially  desirable  to  promote  perspiration, 
and  a  little  opium  also,  when  that  medicine  may  happen  to  be  indicated. 

To  promote  the  several  secretions,  mercury  is  not  often  given  by  itself, 
except  in  reference  to  the  hepatic;  but,  whenever  it  is  desirable  to  stimu- 
late this  function,  it  affords,  beyond  all  comparison,  the  most  efficient 
means.  I  have  already  treated  of  its  use  in  this  respect  in  the  simple 
alterative  doses,  which,  without  seeming  to  produce  much  effect  on  the 
organ  in  health,  have  a  remarkable  power  of  restoring  its  function,  when 
torpid  or  deranged  from  disease.  But  it  frequently  happens  that  a  more 
powerful  impression  is  required,  such  as  may  produce  an  obvious  effect, 
either  by  purgation,  through  the  quantity  of  bile  secreted,  or  by  the  con- 
stitutional action  of  the  medicine.  There  is  a  certain  degree  of  incom- 
patibility between  these  effects  of  the  mercurials.  When  given  in  large 
doses  so  as  powerfully  to  stimulate  the  liver,  the  medicine  is  apt  to  be 
carried  off  with  the  bile  secreted,  before  it  can  reach  the  general  system, 
so  that  this  often  escapes  entirely.  More  will  be  said  on  this  subject 
when  we  come  to  consider  calomel  as  a  purgative.  So  far  as  the  he- 
patic secretion  alone  is  concerned,  this  result  is  rather  desirable  than 
otherwise;  as  the  end  wished  for  is  attained  without  the  inconvenience 
of  a  sore-mouth.  Hence  this  indication  is  often  better  met  by  full  purga- 
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tive  doses  of  calomel,  than  by  such  an  administration  of  it  as  may  in- 
duce mercurialism.  But  not  unfrequently  there  is  a  joint  indication  for 
the  latter  effect,  and  for  stimulation  of  the  hepatic  function  ;  and,  in  such 
cases,  the  medicine  must  be  given  in  reference  to  both  purposes,  either 
by  dividing  the  doses,  or  adding  opium  in  order  in  some  degree  to  con- 
trol the  purgative  tendency. 

Jaundice,  which,  as  before  stated,  will  often  yield  to  the  simple  altera- 
tive influence  of  mercury,  sometimes  requires  that  the  medicine  should 
be  carried  to  the  point  of  salivation  before  it  will  yield. 

Bilious  colic,  in  which  there  is  often  great  congestion  of  the  liver, 
with  repressed  secretion,  is  most  effectively  treated  with  calomel  and 
opium,  which  may  often  be  advantageously  carried  to  a  slight  ptyalism. 
Two  grains  of  opium  and  from  four  to  six  grains  of  calomel  may  be 
given  at  once,  to  be  followed,  at  the  end  of  an  hour,  if  the  patient  is  not 
relieved,  by  half  the  dose,  and  in  another  hour,  under  the  same  circum- 
stances, by  another  half;  after  which,  a  dose  of  sulphate  of  magnesia, 
or  of  infusion  of  senna  with  the  same  salt,  may  be  given,  and  repeated 
at  proper  intervals,  until  the  bowels  are  opened. 

Dysentery  is  another  disease  in  which  calomel  may  be  very  usefully 
given,  with  the  view  of  promoting  the  biliary  secretion  ;  and  the  same 
may  be  said  of  the  bilious  remittent  and  yellow  fevers ;  but,  in  these 
complaints,  it  is  also  employed  in  fulfilment  of  other  indications  to  be 
mentioned  hereafter. 

In  fact,  in  all  diseases  whatever,  in  which  the  liver  refuses  to  act, 
whether  from  torpor,  or  excessive  irritation  with  active  congestion,  the 
mercurials  generally,  and  especially  calomel,  are  strongly  indicated ;  not 
only  in  order  to  restore  the  bilious  matter  to  the  bowels,  which  require 
it  as  one  of  their  necessary  stimulants,  but  also  to  eliminate  from  the 
blood  effete  matters,  which  might  otherwise  exercise  an  injurious  influ- 
ence on  the  system. 

In  all  the  cases  in  which  the  object  is  specially  to  affect  the  secretion 
of  the  liver,  the  medicine  should  be'  given  by  the  mouth ;  as,  being  ab- 
sorbed into  the  portal  veins,  it  is  thus  carried  directly  to  the  seat  of  the 
secretory  function,  and  exercises  its  full  influence  on  that  function.  If 
intended  to  affect  the  organization  of  the  viscus,  as  in  hepatitis,  it  would 
no  doubt  act  efficiently  if  absorbed  from  the  surface  of  the  body;  for  it 
then  enters  the  general  circulation,  and  ultimately  reaches  the  liver  by 
the  hepatic  artery,  through  which  it  is  brought  into  direct  relation  with 
the  ultimate  structure,  as  engaged  in  the  process  of  nutrition. 

On  the  skin  and  mucous  membranes,  it  is  probable  that  mercury  oper- 
ates beneficially  by  stimulating  their  secretory  function,  and  maintaining 
them  in  that  soft  or  moist  state  which  is  essential  to  their  healthy  con- 
dition. Its  usefulness  in  chronic  cutaneous  eruptions,  and  chronic  in- 
flamed states  of  the  mucous  membranes,  maybe  explained  in  part  in  this 
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way;  but  it  probably  depends  more  upon  the  revolutionizing  antiphlo- 
gistic effect  of  mercury,  which  will  be  treated  of  directly. 

In  consequence  of  its  general  property  of  increasing  the  secretions, 
mercury  is  not  unfrequently  prescribed  in  connection  with  medicines  ad- 
dressed to  the  several  secretory  functions,  in  the  hope  that  its  general 
influence  may  thus  receive  a  special  direction.  Thus,  with  the  diapho- 
retics it  is  supposed  to  be  directed  specially  to  the  skin,  with  the  expec- 
torants to  the  lungs,  with  the  diuretics  to  the  kidneys,  and  with  the  em- 
menagogues  to  the  uterus.  I  am  not  quite  sure,  though  I  have  often 
used  mercury  in  such  combination,  that  I  have  witnessed  very  decidedly 
the  effects  referred  to.  Nothing  is  more  certain  than  that  the  combina- 
tion often  answers  an  excellent  therapeutic  purpose.  Thus  squill,  aided 
by  mercury,  is  much  more  efficient  in  curing  dropsical  diseases  of  the 
chest,  than  without  such  aid ;  and  bronchitis  will  yield  to  mercury  and 
the  expectorants  jointly,  when  it  may  refuse  to  yield  to  the  latter  medi- 
cines exclusively.  But  it  is  probable  that  the  mercury  in  these,  and  in 
all  other  analogous  cases,  acts  therapeutically  much  more  by  a  direct 
alterative  influence  on  the  diseased  tissue,  than  through  any  increase  of 
secretion  which  it  produces.  Except  as  regards  the  hepatic  and  salivary 
secretions,  although  the  medicine  may  produce  a  slight  effect  upon  all 
the  secretory  functions  as  a  general  rule,  and  may  occasionally  excite 
some  one  of  them  specially,  as  that  of  the  skin  or  kidneys,  I  do  not  think 
it  can  be  depended  on  remedially  in  any  one  of  them ;  and  I  am  not  there- 
fore prepared  to  join  in  recommending  it  as  an  adjuvant  to  other  medi- 
cines upon  this  ground  alone.  I  do  not  think  that,  as  a  general  rule,  it 
renders  Dover's  powder  more  diaphoretic,  digitalis  more  diuretic,  or 
seneka  more  expectorant,  in  any  sensible  degree. 

3.    Uses  in  Reference  to  the  Promotion  of  Absorption. 

There  is  not,  I  think,  any  sufficient  proof  that  mercury  directly  pro- 
motes the  absorption  of  effused  liquids.  So  far  as  it  increases  secretion, 
and  thus  lessens  the  volume  of  the  blood,  it  may  indirectly  produce  the 
effect;  and  may,  therefore,  in  cases  of  excessive  ptyalism  or  biliary  evac- 
uations from  its  use,  have  sometimes  operated  beneficially  upon  this 
principle  ;  but  assuredly  no  one  would  aim  at  producing  absorption 
through  such  an  agency.  Although,  therefore,  mercury  has  been  recom- 
mended in  dro}3sy  upon  this  ground,  and  has  been  much  used  in  that  dis- 
ease, I  do  not  think  that  it  is  calculated  to  be  of  any  service  whatever, 
so  far  as  the  mere  absorption  of  the  effused  liquid  is  concerned.  It  has, 
indeed,  been  too  indiscriminately  employed  in  that  affection ;  and  has 
sometimes  acted  very  injuriously  by  impairing  the  state  of  the  blood,  or 
otherwise  debilitating,  in  cases  where  influences  of  a  directly  contrary 
character  were  all-important.  In  the  dropsy  of  pure  anaemia,  and  that 
dependent  on  fatty  degeneration  of  the  kidneys,  it  can  do  only  harm.  But 
there  are  undoubtedly  cases  of  this  affection  in  which  it  is  extremely 
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useful,  not  to  say  indispensable ;  and  it  is,  therefore,  of  the  greatest  import- 
ance to  make  a  proper  discrimination.  The  varieties  of  dropsy  to  which 
it  is  adapted  will  be  mentioned  in  another  place.  All  that  I  wish  to  call 
attention  to  here,  is  that  it  should  not  be  used  indiscriminately  in  the  af- 
fection, on  account  of  any  supposed  property  of  favouring  the  absorption 
of  effused  liquids. 

But  mercury  is  very  useful  by  promoting  absorption  in  another  way. 
It  has  long  enjoyed  great  credit  as  a  deobstruent,  in  resolving  and  dis- 
persing chronic  indurations  and  tumefactions  of  various  kinds,  such  as 
enlarged  glands,  thickened  ligaments,  osseous  swellings,  inflammations, 
hardenings,  and  hypertrophy  of  the  different  tissues.  So  far  as  still  ex- 
isting inflammation  has  anything  to  do  with  these  conditions,  mercury 
may  be  supposed  to  act  simply  through  its  antiphlogistic  property.  But 
it  proves  useful  when  all  signs  of  inflammation  have  disappeared,  and 
sometimes,  perhaps,  when  there  is  no  proof  that  it  has  ever  existed.  It 
seems  in  these  cases  to  exercise  a  direct  power  of  absorption.  The  effect 
may  be  explained  without  difficulty,  in  accordance  with  the  views  already 
given  of  the  action  of  mercury.  One  of  its  most  energetic  properties  is 
that  of  promoting  disintegration  of  the  tissues.  It  may  be  readily  con- 
ceived to  exert  this  property,  with  greater  relative  effect,  on  structures 
having  little  vital  power  of  resistance,  than  on  those  which  are  quite 
healthy.  If  this  be  the  case,  swellings  and  indurations  of  the  kind  re- 
ferred to,  having  comparatively  feeble  vital  force,  yield  to  the  disintegrat- 
ing influence  with  greater  facility,  and  are  consequently  diminished  more 
rapidly  than  the  structure  around  them.  Of  course,  the  debris  of  the 
tissues  are  carried  off  by  the  absorbents,  or  veins,  and  absorption  seems 
to  have  been  promoted;  the  fact,  however,  being,  that  this  function  is 
stimulated  by  the  effete  matters  of  the  decomposed  structures,  and  not 
that  the  structures  disappear  through  increased  activity  of  absorption. 

As  an  example  of  the  good  effects  which  may  be  expected  from  this 
property  of  mercury,  beyond  the  mere  removal  of  the  tumefaction,  may 
be  adduced  the  relief  of  serious  organic  affections  of  the  heart.  In  con- 
sequence of  the  organization  of  the  fibrinous  exudation  of  endocarditis, 
thickening  of  the  valves,  and  excrescences  upon  their  surface  are  apt  to 
remain,  either  impeding  the  onward  flow  of  the  blood,  or,  through  im- 
perfect closure  of  the  valves,  giving  rise  to  regurgitation.  Hence  hyper- 
trophy and  dilatation  of  the  heart,  congestion  and  consequent  disease  of 
the  great  viscera,  and  ultimately  universal  dropsy.  In  such  cases,  indi- 
cated by  abnormal  sounds  of  the  heart,  if  treatment  be  commenced  be- 
fore serious  mischief  has  been  accomplished,  there  is  reason  to  hope  that 
a  moderate  but  steady  course  of  mercury  may  prove  of  great  service,  by 
effecting  a  removal  of  the  offending  cause. 

In  all  cases  of  external  hardening  and  tumefaction,  the  mercury  may 
be  used  both  internally,  and  by  friction  with  the  ointment  or  the  appli- 
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cation  of  the  mercurial  plaster,  externally;  the  topical  use  of  it  being  so 
directed,  that  the  absorbed  medicine  may  be  made  to  pass  into  the  ab- 
normal structure. 

4.  Uses  in  Reference  to  General  Stimulation. 

It  has  been  stated  that  the  circulation  is  stimulated  during  merourial- 
ization.  The  nervous  centres  are  probably  similarly  excited.  Even  the 
disintegrating  property  is  perhaps  only  the  result  of  an  excitant  influence 
directed  to  the  nutritive  process.  Mercury  may,  therefore,  be  regarded 
as  a  universal  excitant  of  the  tissues.  On  this  account,  it  may  be  used 
advantageously  in  certain  cases  of  debility,  in  which  there  may  be  no 
reason  to  fear  its  influence  on  the  blood.  Experience  has  shown  that,  in 
the  typhoid  state,  the  blood  does  not  materially  suffer  under  the  use  of 
the  medicine ;  and  there  would  seem  to  be,  in  some  unknown  way,  an 
opposition  between  the  influences  of  these  two  agencies,  namely,  mer- 
cury and  the  typhoid  condition,  upon  the  circulating  fluid.  Consequently, 
in  febrile  and  inflammatory  diseases  which  are  disposed  to  fall  into  the 
typhoid  state,  mercury  is  useful  as  an  excitant,  while,  as  will  be  seen 
hereafter,  it  often  serves  a  most  excellent  purpose  by  the  possession  of 
other  powers. 

5.  Uses  of  Mercury  as  a  Revolutionizing  Agent. 

There  is  a  wide  circle  of  diseases,  in  which  mercury  has  been  proved 
by  abundant  experience  to  be  useful,  and  in  which  its  beneficial  effects 
cannot  be  referred  entirely  to  any  of  the  obvious  therapeutic  modes  of 
action  hitherto  noticed,  or  to  any  combination  of  them.  A  partial  ex- 
planation has  been  sought  in  the  rather  vague  dogma,  that  the  metal 
exercises  a  revolutionizing  influence ;  substituting  a  morbid  state  of  its 
own  creation  for  that  previously  existing,  and,  having  thus  subverted 
the  disease  against  which  it  may  have  been  directed,  spontaneously  re- 
tiring after  a  time,  and  yielding  the  system,  in  a  sound  state,  to  the  gov- 
ernment of  its  own  legitimate  vital  forces.  It  will  be  readily  perceived 
that  this  explanation  consists  of  little  more  than  words,  and  absolutely 
explains  nothing.  We  may  advance  a  step  further  in  the  solution  of  the 
problem.  It  has  been  already  stated,  more  than  once,  that  mercury  has 
the  property  of  promoting  the  disintegration  of  the  tissues;  in  other 
words,  of  stimulating  that  part  of  the  process  of  nutrition  which  consists 
in  the  removal  of  the  old  structure,  without  in  a  corresponding  degree 
promoting  that  other  part  of  it,  the  business  of  which  is  to  replace  the 
loss.  It  may  be  supposed  to  produce  this  effect  by  causing,  through  its 
presence  in  the  blood,  a  more  rapid  oxidation  of  the  ultimate  constituents 
of  the  tissues.  But,  whatever  may  be  the  mode  of  operation,  the  effect 
may  be  conceived  to  be,  a  removal  of  the  old  structure  in  which  the  pre- 
viously existing  disease  was  seated,  and  a  substitution  of  new  structure, 
stamped  with  its  own  readily  effaceable  characters.  The  morbid  pro- 
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cesses  which  mercury  has  thus  shown  itself  capable  of  subverting  are, 
among  others,  inflammation,  syphilis,  and  perhaps  fever. 

a.  ANTIPHLOGISTIC  ACTION. — After  blood-letting,  there  is  probably  no 
remedy  more  powerfully  antiphlogistic  than  mercury.  It  is  not  upon 
any  theoretical  grounds  that  this  opinion,  so  generally  received  among 
medical  men,  was  formed,  or  is  maintained.  It  rests  solely  upon  ob- 
servation. Mercury  is  administered ;  and,  as  soon  as  the  sore-mouth, 
indicating  its  effects  on  the  system,  is  perceived,  an  amendment  of  the 
disease  often  begins  to  take  place ;  and  there  is  a  regular  advance  to- 
wards health,  under  the  continued  influence  of  the  remedy.  This  has 
been  so  often  seen,  and  so  often  continues  to  be  seen,  in  the  daily  ex- 
perience of  practitioners,  that  nothing  but  a  strong  prepossession  can 
resist  the  weight  of  evidence,  in  proof  of  the  extraordinary  antiphlogistic 
powers  of  the  medicine.  There  are  some,  however,  who,  admitting  its 
powers,  are  deterred  from  using  it  by  their  fears.  It  cannot  be  denied 
that  mercury  is  capable  of  doing  much  harm  if  abused ;  but  of  what 
powerful  medicine  cannot  this  be  said?  We  are  indebted  for  much  of 
the  odium  which  rests  upon  it,  in  the  popular  mind,  and  of  which  em- 
pirics are  ever  ready  to  take  an  unprincipled  advantage,  to  the  reckless 
abuse  of  it  in  the  hands  of  careless  and  ignorant  practitioners,  and  to  a 
want  of  caution  in  its  use,  of  which  even  the  most  enlightened  among 
our  predecessors  were  not  altogether  guiltless.  Now  that  the  properties 
of  the  medicine  are  better  understood,  it  is  wholly  unnecessary  to  incur 
the  risk  of  those  evils  which  were  formerly  but  too  frequent;  at  least, 
the  cases  are  extremely  few,  in  which,  if  judiciously  used,  it  will  inflict 
any  serious  or  lasting  injury.  I  was  in  the  habit  of  prescribing  mer- 
cury for  more  than  forty  years,  and  must  have  administered  it  during 
that  period,  in  public  and  private  practice,  to  some  thousands  of  per- 
sons ;  yet  I  can  conscientiously  state  that  I  have  not  seen  a  single 
case,  in  my  own  practice,  in  which  I  was  satisfied  that  the  remedy  left 
any  permanent  ill  effect  behind  it,  unless  perhaps  a  more  rapid  decay  of 
the  teeth  in  a  few  instances ;  and  I  have  never  witnessed  an  instance  of 
fatal  result.  I  am  fully  convinced  that  it  may  be  used  as  safely  as  any 
other  very  efficient  remedy ;  and  even  more  safely  than  many  which 
might  be  mentioned,  and  which  are  given  habitually  by  persons  who 
profess  an  abhorrence  for  mercurials.* 

As  to  the  method  in  which  mercury  acts  as  an  antiphlogistic,  some- 
thing may  possibly  be  ascribed  to  the  increase  of  the  secretions ;  but 

*  Not  less  than  eight  cases  of  death  are  recorded  in  one  of  the  London  journals, 
as  having  occurred  within  a  short  time,  in  England,  from  the  use  of  lobelia  by  a 
class  of  practitioners,  who  exclaim  against  mercury  as  a  poison;  yet  in  looking  over 
many  journals  for  years,  I  have  for  a  long  time,  to  the  best  of  rny  recollection,  met 
with  no  recorded  instance  of  death  from  mercury. 
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this  is  much  too  slight  to  be  the  chief  cause  of  its  favourable  effects, 
which  probably  depend  mainly  on  the  change  in  the  tissues  above  re- 
ferred to,  and  its  influence  on  the  blood.  Some  attribute  the  effects 
chiefly,  if  not  exclusively,  to  the  latter  cause  ;  the  blood  being,  as  they 
suppose,  rendered  less  capable  of  supplying  matter  of  exudation  to  the 
inflammatory  process,  and  peculiarly  indisposed  to  the  formation  of  false 
membrane.  It  is  to  cases  of  pseudomembranous  inflammation,  that  they 
conceive  it  peculiarly  applicable,  in  consequence  of  its  remarkable  anti- 
plastic  property.  But  I  entertain  strong  doubts  upon  this  point.  The 
blood  during  ptyalism  is  apt  to  exhibit  the  buffy  coat ;  and  every  one 
has  seen,  as  a  consequence  of  severe  mercurial  stomatitis,  abundant  ex- 
udation of  matter,  bearing  at  least  a  close  resemblance  to  false  mem- 
brane. Besides,  in  the  treatment  of  serous  inflammation,  as  of  the  pleura, 
pericardium,  and  peritoneum,  though  the  disease  may  be  subdued,  we 
discover  no  tendency  to  a  disturbance  of  the  process  by  which  the 
exuded  fibrin  undergoes  organization,  as  union  between  the  opposing 
surfaces  is  effected.  Nor  is  the  efficiency  of  the  medicine,  according 
to  my  experience,  best  displayed  in  cases  of  plastic  inflammation.  I 
am  quite  sure  that  bronchitis  and  mucous  enteritis  yield  to  it  with  as 
great  facility  as  pleurisy  or  peritonitis.  If  its  antiplastic  property  were 
its  chief  recommendation,  we  should  find  it  rather  injurious  than  bene- 
ficial in  the  inflammation  of  typhoid  diseases  ;  while,  in  my  experience,  it 
is  in  these  affections  that  it  displays  its  best  antiphlogistic  powers.  I 
believe  that  these  powers  depend  less  on  its  influence  upon  the  blood, 
than  on  the  change  it  produces  in  the  solids;  in  other  words,  upon  a  re- 
volutionizing or  substituting  property,  which  unseats  existing  diseased 
action,  probably  by  disintegrating  the  tissue  in  which  it  is  seated,  and 
establishes  its  own,  by  replacing  the  removed  structure  with  a  new  one 
from  the  mercurialized  blood.  That  it  produces  inflammation  in  the 
mouth,  is  no  proof  that  it  cannot  cure  ordinary  inflammation.  The 
stomatitis  of  mercury  is  peculiar,  and  I  have  no  doubt  that  a  pre-exist- 
ing obstinate  inflammation  of  the  ordinary  kind,  occupying  the  same 
parts,  would  be  found,  upon  the  subsidence  of  the  mercurial,  to  have 
been  displaced  by  it.  The  great  advantage  of  the  mercury  is,  that  the 
specific  disordered  state  which  supersedes  the  disordered  state  pre-exist- 
ing, whether  it  amount  to  inflammation,  as  in  the  mouth,  or  to  a  mere 
gentle  excitement  of  the  function,  as  in  most  of  the  organs,  quickly  sub- 
sides upon  the  removal  of  the  cause,  and  leaves  a  normal,  though  possi- 
bly a  somewhat  debilitated  condition  behind  it. 

Mercury,  however,  should  not  be  used  in  all  cases,  or  under  all  cir- 
cumstances of  inflammation.  Except  in  hepatic  affections,  I  never  use 
it  when  the  disease  is  slight,  temporary,  and  readily  curable ;  nor,  indeed, 
in  severe  or  chronic  cases,  when  I  have  reason  to  think  that  they  will 
yield  readily  to  the  ordinary  antiphlogistic  treatment.  In  the  highest 
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stage  of  excitement,  during  the  first  few  days  of  the  disease,  it  is  not 
usually  indicated.  It  does  not  so  readily  affect  the  system,  probably 
because  absorbed  with  more  difficulty ;  and,  if  it  succeed  in  making  the 
mouth  sore,  does  not  seem  to  possess  the  same  power  of  subverting  the 
morbid  action  as  at  a  later  period,  while  it  adds  its  own  general  excita- 
tion to  that  of  the  existing  disease.  It  is  best,  therefore,  in  common 
vigorous  inflammations,  to  employ  first  the  ordinary  antiphlogistic  meas- 
ures, as  bleeding,  purging,  the  antimonials,  local  bleeding,  the  warm 
bath,  low  diet,  etc.  In  very  many  instances,  these  will  be  found  suffi- 
cient for  the  cure.  Not  unfrequently,  in  the  progress  of  this  treatment, 
when  opium  at  night  becomes  admissible,  I  administer,  with  this  nar- 
cotic and  ipecacuanha,  from  one  to  three  grains  of  calomel  each  evening 
at  bedtime,  with  a  view  partly  to  a  more  ready  mercurialization,  should 
that  become  necessary,  and  partly  to  a  slight  alterative  influence,  which 
may  tend  to  sustain  the  hepatic  function,  render  the  bowels  more  soluble', 
and  exercise  a  gentle  excitation  of  the  secretions  generally.  But,  should 
the  disease  not  have  assumed  a  favourable  aspect,  and  should  it  appear 
in  any  degree  threatening  about  the  fourth  or  fifth  day,  I  then  give  the 
mercurial  with  a  view  to  its  full  effects  upon  the  system,  regulating  the 
dose  and  the  frequency  of  repetition,  in  accordance  with  the  degree  of 
supposed  danger.  In  general,  from  four  to  twelve  grains  of  calomel  in 
the  twenty -four  hours  are  sufficient,  which,  when  opium  and  ipecacuanha 
are  not  contraindicated,  may  usually  be  combined  with  one  or  both  of 
these  medicines,  so  as  to  obviate  purgation,  cause  a  tendency  to  the  skin, 
and  add  in  other  respects  to  the  comfort  of  the  patient.  In  very  urgent 
cases,  the  mercurial  may  be  increased;  but  more  than  a  grain  every 
hour,  upon  an  average,  can  very  seldom  be  given  with  benefit,  as  even 
this  quantity  is  more  than  is  likely  to  be  absorbed. 

In  cases,  however,  of  typhoid  inflammation,  or  others  of  an  asthenic 
character,  in  which  depletion  by  the  lancet  may  be  forbidden,  I  com- 
mence, immediately  after  purgation,  with  the  use  of  mercurials,  with  the 
view  to  salivation,  combining  with  them  whatever  other  medicines  cir- 
cumstances may  seem  to  require.  But,  in  such  cases,  a  smaller  amount 
of  the  medicine  is  required  daily;  and  the  blue  mass  may  in  general  be 
•usefully  substituted  for  the  calomel,  as  milder  and  less  apt  to  disturb  the 
bowels. 

There  are  other  special  inflammations  in  which,  from  their  rapid  course 
•or  great  danger,  or  from  the  peculiar  facility  with  which  they  yield  to 
mercury,  this  medicine  should  be  used  from  the  outset,  though  they  may 
exhibit  no  tendency  whatever  to  the  typhoid  character.  To  this  category 
belong  endopericarditis,  peritonitis,  severe  submucous  and  pseudomem- 
•branous  laryngitis,  pseudomembranous  croup,  hepatitis,  and  iritis;  and 
perhaps  meningitis  may  be  added  to  the  list.  In  these  affections,  when 
severe,  immediately  after  the  first  bleeding,  a  cathartic  consisting  of  calo- 
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mel,  wholly  or  in  part,  should  be  administered,  and  this  should  be  im- 
mediately followed  by  smaller  doses  of  calomel  or  blue  mass,  given  at 
such  intervals  as  to  bring  the  system  as  quickly  under  the  mercurial  in- 
fluence, as  may  be  consistent  with  a  prudent  caution  against  excessive 
salivation.  The  quantity  administered,  during  the  day,  may  be  the 
same  as  before  recommended  for  acute  inflammation  in  general ;  and,  as 
in  that,  the  mercurial  should  be  associated  with  opium  and  ipecacuanha, 
when  these  are  not  contraindicated. 

To  pseudomembranous  croup,  hepatitis,  and  iritis  the  above  remarks 
are  peculiarly  applicable.  The  first  of  these  affections  is  so  frequently, 
and  so  speedily  fatal,  unless  the  progress  of  the  exudation  can  be  checked, 
the  second,  when  severe,  is  so  apt  to  end  in  a  disorganizing  suppuration, 
and  the  third  so  much  endangers  the  integrity  of  vision,  that  as  speedy 
an  impression  as  possible  should  be  made  by  the  mercurial. 

In  pseudomembranous  croup,  from  the  moment  that  its  nature  has 
been  ascertained,  the  mercurial  plan  should  be  commenced.  After  a 
purgative  dose  of  calomel,  one-quarter  or  one-half  a  grain  may  be  given, 
every  half  hour  or  hour,  until  the  desired  effect  is  produced,  or  the  remedy 
can  obviously  be  no  longer  of  use.  It  acts  by  subverting  the  inflamma- 
tory process,  and  thus  preventing  the  further  exudation  of  coagulable 
lymph  from  the  membrane,  which  now  secretes  mucus,  and  thus  pro- 
duces a  separation  of  the  fibrinous  layer,  and  facilitates  its  expulsion  by 
energetic  emetics.  The  doses  above  mentioned  are  preferable  to  larger; 
as  they  will  be  less  apt  to  purge,  and  consequently  more  liable  to  be  ab- 
sorbed, which  is  the  object  desired.  The  enormous  doses  which  have 
sometimes  been  given  probably  defeat  their  own  end.  If  they  do  not 
purge,  much  the  larger  proportion  must  lie  inert  in  the  bowels. 

In  iritis,  mercury  is  an  almost  certain  remedy,  if  used  in  time,  not 
only  when  the  disease  is  of  syphilitic  origin,  but  also  in  cases  originating 
in  the  ordinary  causes  of  inflammation.  It  should  be  given  immediately, 
and  steadily  persevered  with  to  salivation  ;  but  not  to  the  exclusion  of 
other  antiphlogistic  measures. 

Hepatitis  is  probably  the  special  inflammation  in  which  mercury  shows 
its  most  extraordinary  antiphlogistic  powers.  With  due  depletion,  and 
early  employed,  it  is  an  almost  certain  remedy  in  the  acute  form  of  the 
disease,  as  it  occurs  in  this  climate. 

In  chronic  inflammations,  which  have  resisted  the  ordinary  antiphlo- 
gistic method,  mercury  should  be  employed  without  hesitation;  and  will 
often  be  found  to  produce  the  most  prompt  and  happy  effects.  Diseases 
of  this  kind,  after  a  duration  of  months,  will  not  unfrequently  enter  into 
an  immediate  course  of  amendment  upon  the  establishment  of  the  mer- 
curial influence,  though  a  considerable  time  may  be  required  for  effecting 
a  complete  cure.  In  these,  it  will  often  be  sufficient  to  commence  with 
from  half  a  grain  to  a  grain  of  calomel,  or  from  two  to  five  grains  of  the 
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blue  mass,  three  times  a  day,  the  dose  being  increased,  if  no  observable 
effect  is  produced,  in  a  few  days.  .  It  is  highly  desirable  not  to  bring 
about  too  powerful  an  effect  on  the  mouth,  as  the  patient  thus  becomes 
disgusted  with  the  remedy,  and  it  may  be  impossible  to  persevere  with 
it  a  sufficient  length  of  time  to  effect  a  complete  cure.  The  neglect  of 
this  caution  is  probably  one  of  the  most  frequent  causes  of  failure  with 
mercury  in  chronic  diseases.  It  has  already  been  said  that,  from  the 
experiments  of  Orfila,  it  may  be  concluded  that  mercury  is  usually  ex- 
pelled from  the  system  very  quickly;  no  evidence  of  its  presence  being 
discoverable,  as  a  general  rule,  after  eight  or  ten  days.  (See  page  262.) 
This  is  too  short  a  period  for  the  complete  subversion  of  a  fixed  chronic 
disease.  Hence,  when  the  local  effect  is  so  violent  as  to  necessitate  the 
suspension  of  the  medicine,  it  is  all  eliminated  before  it  has  produced 
the  desired  effect;  and  the  disease,  if  moderated  for  a  time,  is  not  eradi- 
cated, and  may  afterwards  resume  all  its  original  activity.  In  order 
thoroughly  to  cure  certain  chronic  inflammations,  it  is  advisable  to  sus- 
tain a  moderate  influence  of  the  mercurial,  not  only  for  weeks,  but  some- 
times for  several  months.  This  remark  is  strongly  applicable  to  chronic 
hepatitis,  in  which  mercury  is  by  far  the  most  efficient  remedy,  but  in 
which  it  has  often  failed,  I  believe,  from  being  too  urgently  pressed  at 
first.  As  chronic  hepatitis  occurs  with  us,  when  not  already  advanced 
to  suppuration,  it  almost  invariably  yields  to  a  carefully  managed  mer- 
curialization,  sufficiently  long  continued,  and  aided  by  the  usual  measures. 
Blue  pill  is  here  preferable  to  calomel,  and  should  be  so  given  as  to  pro- 
duee  only  the  slightest  effect  on  the  gums,  simply  sufficient  to  indicate 
that  it  is  acting. 

It  would  be  superfluous  to  designate  specially  every  inflammatory 
affection  in  which  mercury  may  be  used.  So  far  as  the  mere  inflamma- 
tion is  concerned,  there  is  no  exception  to  the  general  rule.  There  are 
contraindications  offered  by  the  state  of  the  blood,  or  the  special  vice  of 
the  system  in  certain  diseases,  which  forbid  the  use  of  the  medicine, 
even  though  called  for  by  the  local  affection ;  but,  so  far  as  the  inflam- 
mation itself  is  concerned,  I  believe  that  it  is  always  indicated.  These 
contraindications  will  be  noticed  hereafter. 

The  inflammations  which  may  be  considered  as  specific,  generally 
yield  to  the  remedy,  with  not  less  facility  than  the  phlegmonous. 

In  acute  rheumatism,  after  due  depletion,  mercurialization  will  in 
general,  according  to  my  experience,  either  at  once  put  an  end  to  the 
disease,  or  very  favourably  modify  its  course.  The  plan  which  I  have 
usually  pursued  in  this  complaint  is  to  treat  the  case  for  the  first  week 
or  ten  clays  by  bleeding,  purging,  citrate  of  potassa  or  the  antimonials,  and 
Dover's  powder,  with  which  a  little  calomel  is  given  at  bedtime  ;  and  if,  at 
the  end  of  this  time,  the  disease  should  not  have  yielded,  to  give  two  or 
three  grains  of  calomel  with  ten  of  Dover's  powder,  every  eight,  six,  or  four 
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hours,  or  smaller  doses  at  shorter  intervals,  until  a  decided  impression 
is  made  on  the  mouth;  then  to  diminish  the  mercurial,  but  without 
allowing  the  effect  to  subside  until  the  disease  is  cured,  or  the  plan  alto- 
gether abandoned.  In  chronic  rheumatism  there  is,  I  believe,  no  one 
remedy  comparable  in  efficiency  with  mercury,  carried  to  a  decided  im- 
pression, and  continued  for  a  considerable  time.  To  the  subacute  and 
nervous  variety  the  medicine  is  less  adapted ;  to  the  former,  because 
the  disease  in  general  readily  yields  to  other  measures;  to  the  latter, 
because  there  is  no  inflammation  to  encounter. 

In  erysipelas,  when  indisposed  to  yield  to  the  ordinary  measures,  I 
have  found  mercurialization  useful ;  but  it  is  seldom  necessary,  as  the 
disease,  in  ordinary  cases,  almost  always  ends  favourably  without  it; 
and,  in  the  malignant  cases,  it  is  not  so  much  the  local  affection  as  the 
state  of  the  blood,  or  otherwise  depraved  state  of  the  system,  which  is 
the  source  of  danger,  and  mercury  has  no  favourable  influence  over  the 
latter  conditions. 

To  scrofulous  inflammation  mercury  is  generally  considered  inappli- 
cable ;  and  yet  it  has  often  been  found  effectual,  especially  when  locally 
used,  in  dispersing  glandular  swellings  supposed  to  be  of  that  character. 
When  the  inflammation  is  produced  and  supported  by  tubercles,  as  very 
often  happens,  the  medicine  can  be  of  no  use ;  for  it  has  no  curative 
power  whatever  over  that  deposit.  But,  so  far  as  concerns  the  pure  in- 
flammatory process,  occurring  in  scrofulous  patients,  without  such  com- 
plication, it  is  probable  that  mercury  has  the  same  influence  as  over 
inflammation  in  general.  There  are,  however,  serious  objections  to  its 
use ;  for,  admitting  that  the  external  non-tuberculous  swellings  might 
yield  to  it,  there  is  great  doubt  as  to  the  propriety  of  dispersing  such 
swellings,  which  may  serve  as  an  outlet  for  tendencies  that  might  other- 
wise show  themselves  by  tuberculous  deposition  in  the  internal  organs ; 
and,  as  will  hereafter  be  more  fully  stated,  mercurialism  has  anything 
but  a  favourable  influence  over  the  scrofulous  diathesis. 

b.  ANTISYPHILITIC  ACTION. — Powerful  as  mercurialization  is  in  ordi- 
nary inflammation,  it  is  certainly  not  less  so  in  the  specific  inflammation 
of  syphilis.  The  experience  of  centuries  cannot  have  been  mistaken  upon 
this  point.  From  the  first  introduction  of  mercury  into  general  use  as  an 
antiphlogistic  agent,  an  almost  unbroken  voice  has  come  from  the  past 
in  support  of  its  efficiency.  It  is  only  our  own  age  that  has  doubted.  To 
me  it  seems  utterly  impossible  that  our  predecessors  for  so  many  ages, 
men  quite  as  capable  of  observing  as  ourselves,  should  have  been  mis- 
taken in  a  mere  matter  of  fact,  such  as  that  now  under  consideration. 
Their  views  may  have  been,  and  no  doubt  often  were  erroneous;  and 
they  were  certainly  mistaken  in  their  opinion  of  the  exclusive  efficacy  of 
mercury  in  this  disease.  They  erred  also  in  believing  that  the  curative 
efficiency  of  the  medicine  had  any  relation  to  its  local  effects,  and  greatly 
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erred  in  the  enormous  extent  to  which  they  often  carried  it  in  their  blind 
reliance.  But  that  they  generally  cured  syphilis  with  it,  and  that  with- 
out it  the  disease  was  fearfully  destructive,  I  cannot  conceive  how  any 
one,  not  altogether  distrustful  of  human  testimony,  can  doubt.  To  say 
that  my  own  observation  has  coincided  with  that  of  our  predecessors  on 
this  point,  can  add  no  weight  to  their  testimony ;  but  each  one  will  neces- 
sarily be,  in  the  end,  guided  by  his  individual  experience,  and  mine 
has  been  such  that  I  cannot  but  believe  in  the  great  efficiency  of  mer- 
cury in  syphilis,  as  firmly  as  I  believe  any  other  fact  in  medicine.  Nor 
do  I  believe  that  any  other  single  known  medicine  approaches  it  in  anti- 
syphilitic  virtues.  There  is,  I  think,  no  stage  of  the  disease  in  which  it 
cannot  be  efficiently  used,  from  the  first  appearance  of  the  chancre,  to  the 
last  stage  of  ulceration  and  cachexia.  Though  chancres  will  undoubtedly 
get  well  without  mercury,  yet  they  will,  so  far  as  I  can  judge  from  per- 
sonal observation,  yield  more  readily  under  its  influence ;  and  I  have 
seen  the  lowest  condition  of  shattered  health,  which  for  years  had  resisted 
various  treatment  under  the  idea  that  it  was  mercurial  disease,  get  well 
under  a  careful  administration  of  the  blue  mass,  as  if  cured  by  a  charm. 
There  are,  no  doubt,  depraved  states  of  system  occurring  in  syphilitic 
patients,  as  in  others,  in  which  mercury  proves  injurious  by  further  im- 
pairing the  blood.  These  will  be  referred  to  directly.  But  in  the  pure 
uncomplicated  disease,  with  no  taint  of  scurvy,  scrofula,  or  other  de- 
pravity besides  its  own,  I  have  no  doubt  that  mercury  is  the  most  reliable 
remedy  in  all  its  states  and  stages,  with  the  single  exception  of  iodide  of 
potassium  in  the  rheumatic  pains,  and  periosteal  swellings,  which  often 
linger  after  the  other  symptoms.  « 

Nor  can  I,  in  any  degree,  coincide  in  that  opinion  which  ascribes  to 
mercury  effects  analogous  to  those  of  secondary  syphilis.  Glandular 
swellings,  ulcerations  similar  to  the  venereal  in  the  throat,  various  erup- 
tions on  the  skin,  cutaneous  ulceration,  periosteal  nodes,  and  rheumatic 
pains  have  been  attributed  to  mercury;  and,  in  reading  some  writers  on 
the  subject,  one  might  almost  be  led  to  doubt  whether  secondary  syphilis 
actually  existed,  and  to  imagine  that  what  had  been  mistaken  for  it  was 
really  mercurial  disease.  It  is  impossible  for  me  to  believe  in  these  sup- 
posed effects  of  mercurials;  because,  among  the  thousands  to  whom  I 
have  given  the  medicine,  I  have  never,  in  any  single  instance,  seen,  as  a 
consequence  of  it,  anything  which  I  could  mistake  for  a  venereal  affec- 
tion. It  is  true  that  some  consider  the  phenomena  referred  to  as  the 
conjoint  effect  of  mercury  and  syphilis  ;  the  former  having  called  them 
into  operation  in  persons  affected  with  the  latter,  when  otherwise  they 
might  not  have  appeared.  But  the  source  of  fallacy  is  here  so  obvious, 
that  the  strongest  proof  would  be  required  to  establish  so  strange  an 
hypothesis.  A  disease  exists  with  a  certain  train  of  well-marked  and 
highly  characteristic  symptoms,  which  mercury  will  beyond  all  coritro- 
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versy  occasionally  cure.  In  the  healthy  system,  mercury  never  produces 
symptoms  which  can  be  mistaken  for  those  of  the  disease  in  question. 
Yet,  given  to  a  patient  in  the  early  stage  of  the  disease,  so  far  from  ef- 
fecting a  cure,  it  sometimes  generates  all  the  subsequent  characteristic 
phenomena,  which  now  take  the  name  of  mercurial  disease.  It  seems 
to  me,  that  only  an  exceedingly  strong  prepossession  could  prevent  a 
well-informed  man  from  seeing  anything  but  absurdity  in  such  a  state- 
ment. 

Much  of  the  false  opinion  in  relation  to  this  imaginary  mercurial  dis- 
ease, and  much  of  the  failure  to  cure  syphilis,  have  I  believe  resulted 
from  a  cause  already  referred  to  (see  page  278) ;  an  incautious  use, 
namely,  of  the  medicine,  in  consequence  of  which  a  degree  of  stomatitis 
has  been  induced,  which  rendered  its  omission  necessary,  before  there 
had  been  time  for  it  to  eradicate  the  disease.  The  syphilitic  symptoms, 
suppressed  for  a  time,  have  afterwards  returned,  and  been  ascribed  to 
the  mercury.  If  the  medicine  had  been  given  cautiously,  and  continued 
sufficiently  long,  the  disease  would  have  been  eradicated,  and  none  of  the 
secondary  symptoms  would  have  shown  themselves.  I  once  had  a  case 
strqngly  illustrative  of  this  view.  The  patient  had  been  long  affected, 
and  was  reduced  to  the  lowest  stage  of  debility,  with  ulcers,  eruptions, 
etc.,  which  appeared  to  me  obviously  of  syphilitic  origin.  I  was  assured, 
however,  that  they  were  the  result  of  mercury,  which  had  been  taken 
several  times,  but  had  .always  been  followed  by  a  return  of  the  symp- 
toms, even  in  an  aggravated  form.  The  patient  was  extremely  susceptible 
to  the  influence  of  mercury,  and  on  each  occasion  had  been  severely  sali- 
vated by  a  small  quantity  of  the  medicine,  which  was  consequently  re- 
linquished. I  administered  the  blue  mass  with  extreme  caution,  and 
succeeded  in  producing  but  a  comparatively  slight  effect  on  the  mouth, 
which  permitted  me  to  persevere  with  the  medicine  for  a  considerable 
time.  As  soon  as  the  mercurial  impression  was  felt,  the  symptoms  of 
the  disease  began  to  decline ;  and  the  amendment  continued  to  go  on 
progressively  till  a  perfect  cure  was  accomplished.  I  saw  the  patient, 
from  time  to  time,  for  a  long  period  afterwards,  and  thus  had  an  oppor- 
tunity of  knowing  that  the  cure  was  permanent. 

c.  FEBRIFUGE  ACTION. — Though  mercury  has  frequently  been  given 
in  fevers,  with  the  simple  view  of  subverting  the  disease,  we  have  no 
reason  to  suppose  that  it  has  any  special  febrifuge  virtue.  That  it  is  of 
great  use  in  certain  febrile  diseases  cannot  be  denied;  but  it  probably 
operates  simply  by  correcting  some  unessential  condition  associated 
with  the  fever,  accidentally  or  otherwise,  but  which  may  very  much  ag- 
gravate the  disease,  and  prove  the  cause  of  a  fatal  termination  if  not  ob- 
viated. Whenever  inflammation  attends  an  idiopathic  fever,  and  refuses 
to  yield  to  such  ordinary  antiphlogistic  measures  as  may  seem  to  be  in- 
dicated, mercury  should  be  resorted  to ;  and  there  are  few  diseases  of 
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this  character  which  do  not  sometimes  offer  occasion  for  the  use  of  the 
remedy. 

In  the  bilious  remittent  fever,  calomel,  carried  to  full  mercurialism, 
is  probably,  next  to  sulphate  of  quinia,  the  most  efficient  remedy  in  vio- 
lent or  obstinate  cases.  It  is  indicated  by  the  congested  state  of  the 
liver,  and  the  frequently  defective  secretion  of  that  organ  ;  but  the  chief 
ground  upon  which  its  employment  rests  is  that  of  experience;  the  case 
seldom  terminating  unfavourably,  when  mercurialism  has  been  estab- 
lished. Though  now  rendered  unnecessary,  in  the  vast  majority  of 
cases,  by  the  success  with  which  the  cinchona  alkaloids  are  employed, 
yet  if  these  have  failed,  or  from  any  cause  be  forbidden,  and  the  case 
has  assumed  a  threatening  character,  calomel  should  be  employed  with 
a  view  to  salivation.  It  may  be  given  in  the  dose  of  a  grain  every  two 
hours  till  its  effects  on  the  mouth  are  produced,  and  then  diminished  or 
suspended.  It  is  not  unfrequently  associated  with  the  nitrous  powder, 
when  the  skin  is  hot  and  dry,  the  pulse  strong,  and  the  stomach  free 
from  irritation.  In  the  low  typhoid  state  in  which  the  fever  sometimes 
ends,  with  a  dry  tongue  and  scanty  secretions  generally,  I  prefer  the  blue 
pill,  given  as  will  be  explained  directly  in  enteric  fever. 

Yellow  fever  affords  a  strong  indication  for  the  use  of  mercury,  in 
the  almost  perfect  torpidity  of  the  liver,  which  fails  to  perform  its  func- 
tions, at  the  very  time  that  its  action  becomes  important  in  order  to  de- 
purate the  blood.  It  is  highly  probable  that  the  absorbed  poison  acts 
directly  on  the  circulating  fluid,  causing  a  rapid  disintegration  of  the  red 
corpuscles,  and  a  consequent  excess  of  yellow  colouring  matter,  which 
ought  to  find  an  outlet  through  the  liver,  and,  failing  of  this,  gives  to  the 
surface  the  jaundiced  hue  so  characteristic  of  yellow  fever  in  its  second 
stage.  But  in  this  fever,  even  more  strongly  than  in  the  bilious  remit- 
tent, it  claims  to  be  employed  on  the  basis  of  experience.  The  observa- 
tion has  frequently  been  made,  and  the  truth  of  it  generally  admitted, 
that  whenever  mercurial  ptyalism  can  be  fairly  induced  in  yellow  fever, 
the  patient  recovers.  Exceptions  to  the  universality  of  the  rule  cer- 
tainly exist,  but  it  is  as  certainly  true  to  a  very  great  extent.  The  op- 
ponents of  mercury  maintain  that  its  success  is  only  apparent ;  as  in 
the  violent  and  fatal  cases  it  fails  to  salivate,  while  those  in  which  it 
produces  the  effect  would  recover  without  it.  All  admit  that,  in  the 
worst  cases  of  yellow  fever,  it  is  often  impossible  to  induce  ptyalism  by 
any  amount  of  the  medicine  that  can  be  employed,  whether  internally 
or  externally.  But  it  by  no  means  follows  that,  when  the  sialagogue 
effect  can  be  established,  the  cure  would  take  place  equally  without  the 
aid  of  the  mercurial.  The  argument  may  be  thus  stated.  As  patients 
almost  always  get  well  who  come  under  the  influence  of  mercury,  the 
medicine  certainly  cannot  be  accused  of  producing  any  serious  mischief. 
It  is  impossible  to  say  positively,  that  the  recoveries  which  take  place 
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under  it  are  not  ascribable  at  least  in  part  to  its  influence.  If,  therefore, 
it  may  possibly  do  great  good,  and  can  do  no  great  harm,  why  not  em- 
ploy it,  especially  as  it  is  indicated  by  the  state  of  the  hepatic  function  ? 
Influenced  by  these  considerations,  I  have  no  hesitation  in  recommend- 
ing the  use  of  calomel.  At  the  very  commencement  of  the  disease,  from 
ten  to  twenty  grains  may  be  given  as  a  cathartic,  and  followed  by  one 
or  at  most  two  grains  every  hour,  steadily  persevered  in  until  it  de- 
cidedly affects  the  mouth,  or  the  symptoms  of  prostration  of  the  second 
stage  forbid  its  further  use.  Beyond  this  quantity,  I  do  not  think  it  de- 
sirable to  urge  the  remedy;  as,  if  the  system  is  susceptible,  it  will  be 
sufficient  to  effect  the  object;  while  much  more  of  it,  without  increasing 
the  chances  of  success  in  due  time,  may  afterwards,  if  it  remain  in  the 
system,  add  very  greatly  to  the  inconveniences  of  the  salivation,  should 
this  effect  be  produced. 

In  enteric  or  typhoid  fever,  I  habitually  use  mercury  in  the  second 
stage,  whenever  a  commencing  dryness  of  the  mouth  calls  for  something 
more  than  the  refrigerant  and  diaphoretic  remedies  applicable  to  the 
earlier  symptoms.  There  is  usually,  with  this  dryness  of  the  mouth, 
dryness  also  of  the  skin,  with  scantiness  of  the  urine,  showing  a  general 
deficiency  of  the  secretions.  Through  the  disintegration  of  the  tissues, 
the  blood  is  constantly  receiving  impurities,  which,  not  being  carried  off 
by  the  secretions,  accumulate  in  the  circulation,  and  probably  aid  in 
causing  that  depraved  condition  of  the  blood,  which  characterizes  the 
advanced  stage  of  the  disease.  Mercury  is  thus  called  for,  as  a  secre- 
tory stimulant,  in  order  to  obviate  this  effect ;  and,  as  its  influence  on 
the  secretions  is  general,  and  at  the  same  time  mild,  it  is  probably  better 
adapted  for  the  purposes  of  elimination  than  more  active  medicines  di- 
rected to  a  special  function;  while  it  may  less  endanger  depression. 
Another  strong  indication  for  the  use  of  mercury  is  offered  by  the  affec- 
tion of  the  intestinal  glands,  which  constitutes  one  of  the  chief  sources 
of  danger,  and,  as  I  think  from  a  good  deal  of  experience,  is  favourably 
modified  by  the  mercurial  impression.  It  has  seemed  to  me  that  the 
subsequent  course  of  the  disease  has  been  generally  more  favourable, 
when  I  have  had  the  opportunity  of  using  this  remedy  in  the  second 
stage,  than  in  cases  where  this  opportunity  has  not  been  afforded.  Still 
another  reason  for  the  practice  is  the  frequent  complication  of  bronchitis, 
and  the  occasional  occurrence  of  pneumonia,  in  both  of  which  the  mer- 
curial influence  is  beneficial.  In  general,  the  plan  should  be  commenced 
about  the  eighth  or  ninth  day  of  the  disease ;  one  grain  of  the  blue  mass 
being  given  every  two  hours,  with  one- sixth  of  a  grain  of  ipecacuanha, 
should  the  stomach  not  be  irritable,  and  about  the  same  quantity  of 
opium,  if  required  to  check  the  diarrhoea  As  soon  as  the  gums  are  in 
the  slightest  degree  touched,  the  medicine  should  be  diminished,  and 
afterwards  so  managed  as  to  sustain  the  same  amount  of  impression  so 
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long  as  required.  If  the  tongue  become  moist  and  remain  so,  the  plan 
may  be  continued  till  convalescence  shall  take  place;  but  if,  notwith- 
standing its  use,  complete  dryness  of  the  tongue  supervene,  I  abandon 
the  use  of  it,  and  have  recourse  to  the  oil  of  turpentine.* 

d.  VARIOUS  USES. — There  are  several  affections,  usually  ranked  among 
diseases,  in  which  mercury,  on  some  one  of  the  principles  already  stated, 
often  proves  very  useful,  and  which  require  a  brief  notice. 

In  dropsy  the  remedy  sometimes  exercises  extraordinary  powers ;  but 
discrimination  in  its  use  is  important.  When  the  affection  is  dependent 
on  an  anemic  state  of  system,  or  is  associated  with  that  form  of  Bright's 
disease  which  consists  in  fatty  degeneration  of  the  kidneys,  it  is  strongly 
contraindicated.  In  the  cases  which  originate  in  incurable  organic  af- 
fections of  the  liver  or  heart,  it  can  be  of  no  use,  while  it  may  do  harm 
by  impairing  the  general  strength.  But,  whenever  the  dropsy  arises 
from  chronic  inflammation  of  the  liver,  from  valvular  affections  of  the 
heart  consequent  on  fibrinous  exudation,  or  from  inflammation  or  high 
vascular  irritation  of  the  pleura,  pericardium,  peritoneum,  or  cerebral 
meninges,  mercury  may  be  combined  very  advantageously  with  the 
diuretics  employed,  especially  squill  and  digitalis.  Hence,  it  is  generally 
better  adapted  to  ascites,  hydrothorax,  and  hydrocephalus,  than  to  ana- 
sarca,  though  the  rule  is  by  no  means  absolute.  Calomel  and  squill  in 
combination  have  long  been  noted  for  their  efficiency  in  thoracic  drop- 
sies. Of  course,  little  good  can  be  expected  from  the  remedy  in  dropsies, 
dependent  on  serous  inflammation  or  irritation,  caused  by  tubercles  dif- 
fused through  the  membranes.  It  is  now  generally  thought  that  mer- 
cury is  not  appropriate  to  the  dropsy  of  BrighPs  disease  in  any  of  its 
forms.  But  when  it  is  connected  with  inflammation  of  the  kidney,  as 
indicated  by  fibrinous  casts  in  the  urine,  without  any  evidence  of  fatty 
degeneration,  I  should  have  no  hesitation  in  resorting  to  mercurializa- 
tion,  should  the  disease  not  yield  to  other  measures. 

Palsy  occasionally  affords  indications  for  the  use  of  mercury.  When- 
ever there  is  reason  to  believe  that  the  disease  has  been  caused,  or  is 
kept  up  by  inflammation  whether  of  the  spinal  marrow,  the  cerebral 
centres,  or  the  nerves  themselves,  and  the  inflammation  refuses  to  yield 
to  depletory  and  revulsive  measures,  a  slight  and  sustained  mercurializa- 
tion  should  be  tried,  and  will  probably  be  found  serviceable.  The  same 

*  I  wish  it  to  be  understood  that  I  do  not  consider  mercury  as  desirable  in  all  cases 
of  this  disease.  There  are  many  in  which  the  symptoms,  throughout,  are  so  mild 
that  the  remedy  is  not  called  for ;  and  I  would  reiterate  that,  in  no  case  should 
the  mouth  be  allowed  to  become  very  sore;  the  slightest  sign  of  the  action  of  the 
mercurial  on  the  system,  whether  in  the  odour  of  the  breath,  the  increased  flow  of 
saliva,  or  the  whitish  opacity  of  the  gums,  their  tenderness,  or  their  redness  at  the 
edges,  being  sufficient  to  indicate  that  the  medicine  should  be  suspended  or  with- 
held. (Note  to  the  second  edition.) 
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may  be  said  of  other  nervous  affections,  as  neuralgia,  epilepsy,  chorea, 
hysteria,  and  even  insanity.  In  a  special  form  of  the  last-mentioned 
affection,  connected  with  or  dependent  on  chronic  meningitis,  a  moderate 
and  persevering  use  of  mercury,  with  revulsives,  offers  the  best  chance 
of  a  favourable  result.  In  hypochondriacal  feelings  and  delusions,  the 
same  remedy  may  prove  useful  by  correcting  disorder  of  the  hepatic 
function.  Some  of  these  nervous  affections,  moreover,  are  occasionally 
mere  concealed  forms  of  syphilis,  and  yield  to  mercury  most  happily, 
after  having  resisted  other  means.  Examples  of  the  kind  we  sometimes 
have  in  neuralgia;  and  paroxysmal  convulsions  resembling  epilepsy 
have  been  traced  to  a  syphilitic  origin,  and  been  promptly  cured  by  this 
medicine. 

In  the  poisonous  effects  of  lead,  whether  in  the  form  of  lead  colic  or 
lead  palsy,  mercury  has  been  imagined  to  exert  a  sort  of  antidotal  power, 
and  has  been  much  used  with  supposed  advantage ;  but  it  is  likely  to  be 
superseded  by  alum  and  iodide  of  potassium  in  these  affections.  Never- 
theless, it  may  be  resorted  to,  with  some  hope  of  benefit,  in  cases  which 
have  resisted  these  medicines. 

Indeed,  the  remedial  influences  of  mercury  are  so  various  and  effective 
that,  in  any  obscure  malady,  not  presenting  obvious  contraindications, 
the  practitioner  would  be  justified  in  the  careful  use  of  it,  in  the  hope 
that  he  might  thus  cut  off  the  concealed  root  of  the  disease,  and  in  the 
confidence  that,  if  he  failed  to  accomplish  his  object,  he  would  at  least, 
with  due  caution,  inflict  no  serious  injury. 

I  have  not  treated  of  the  various  applications  of  mercury  as  an  exclu- 
sively topical  agent,  preferring  to  do  this  in  connection  with  the  several 
preparations  thus  used. 

4.  Contraindications  to  the  Use  of  Mercury. 

An  agent  so  powerful  for  good  is  necessarily  capable  of  doing  mischief, 
if  abused  or  improperly  used. 

1.  When,  from  idiosyncrasy,  mercury  has  been  found  to  act  injuriously, 
its  use  in  the  same  individual  should  be  subsequently  resorted  to  with 
great  caution,  and  only  under  urgent  circumstances.     Of  course,  the  pe- 
culiarity of  excessive  susceptibility  to  its  sialagogue  action  is  no  positive 
contraindication ;  as  its  evil  effects  can  be  avoided  by  a  degree  of  caution, 
in  the  use  of  the  medicine,  proportionate  to  the  susceptibility;  but  it 
should  serve  as  an  inducement  to  the  utmost  watchfulness,  and  should 
prevent  a  resort  to  the  medicine  on  all  trivial  occasions. 

2.  The  suppurative  and  gangrenous  states  of  inflammation,  and  the 
gangrenous  condition  generally,  are  incompatible  with  the  use  of  mer- 
cury, which,  by  depreciating  still  further  the  character  of  the  blood,  and 
favouring  the  disintegration  of  the  tissues,  would  have  a  tendency  to 
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aggravate  the  affection.  A  slight  degree  of  suppuration,  while  the  ele- 
ment of  excitation  still  predominates  in  the  inflamed  part,  should  not  be 
allowed  to  prevent  its  use,  when  it  is  important  to  limit  the  inflammation  ; 
but  it  should  always  be  omitted,  when  either  suppuration  or  gangrene 
has  become  fully  established.  The  occurrence  of  hectic  symptoms 
should  generally  be  received  as  a  signal  for  suspending  its  use.  To  the 
condition  denominated  metastafic  abscess,  suppurative  phlebitis,  and 
purulent  infection  of  the  blood,  it  is  altogether  unsuitable. 

3.  Fatty  degeneration,  or  a  tendency  towards  it,  is  another  condition 
in  which  mercury  can  do  only  harm.     In  this,  the  powers  of  life  in  the 
system  at  large,  or  in  the  part,  are  enfeebled,  and  mercury  would  en- 
feeble them  still  further.     Besides,  it  would  seem,  from  the  analysis  of 
mercurialized  blood  by  Dr.  Wright,  that  it  abounds  in  fatty  matter, 
showing  a  strong  tendency  in  mercurialism  to  favour  the  oleaginous 
conversion  of  the  tissues.     Hence,  the  medicine  has  been  found  injurious 
in  chronic  Bright's  disease,  and  should  never  be  used  when  any  con- 
siderable amount  of  oil  is  discoverable  in  the  urine  in  that  affection,  or 
there  maybe  good  reason,  from  any  other  cause,  to  believe  that  it  is  con- 
nected with  fatty  degeneration  of  the  kidneys.     The  same  remark  is  ap- 
plicable to  cases  in  which  there  may  be  any  suspicion  of  similar  degen- 
eration of  the  brain  or  heart. 

4.  An  anemic  or  otherwise  impoverished  condition  of  the  blood, 
though  it  should  not  be  considered  as  forbidding  the  use  of  mercury, 
when  strongly  indicated  by  other  coexisting  conditions,  should  be  allowed 
to  weigh  against  it,  in  doubtful  cases;  and,  when  it  may  be  deemed 
proper  or  necessary  to  administer  mercury,  in  such  a  state  of  system, 
care  should  be  taken  to  guard  the  blood,  as  far  as  circumstances  will  per- 
mit, against  further  deterioration. 

5.  In  the  scorbutic  state  of  the  blood,  and  that  which  attends  and 
characterizes  a  malignant  condition  of  system,  in  which  coagulability  is 
imperfect  or  wanting,  the  fibrin  is  defective  or  depraved,  and  the  red 
corpuscles  more  or  less  disintegrated,  mercurialization  is  altogether  con- 
traindicated ;   and,  when  this  condition  supervenes  upon  one  in  which 
the  medicine  is  employed,  it  should  immediately  be  suspended,  until  the 
blood  has  been  restored  to  its  proper  condition. 

6.  Analogous  to  the  above  state  of  the  system  are  those  in  which  there 
is  a  disposition  to  phagedenic  or  gangrenous  ulceration,  or  to  passive 
hemorrhages.    Even  in  syphilis,  mercury  should  be  withheld,  or  omitted, 
when  such  a  tendency  becomes  obvious. 

f .  Diseases  of  the  spleen  are  usually  ranked  among  the  contraindi- 
cating  conditions;  and,  certainly,  in  that  depraved  state  of  the  blood 
which  is  so  apt  to  attend  them,  mercury  would  seem  to  be  forbidden. 
Experience,  too,  has  shown  that  chronic  engorgements  of  that  viscus 
yield  less  readily  to  mercury  than  similar  affections  of  the  liver;  but,  in 
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simple  splenitis,  whether  acute  or  chronic,  if  the  system  is  not  anemic, 
or  the  blood  depraved,  I  should  have  no  hesitation  in  resorting  to  a  care- 
ful course  of  mercury,  should  the  affection  resist  other  antiphlogistic 
treatment. 

8.  The  existence  of  a  tuberculous  or  scrofulous  diathesis  is  now  gen- 
erally admitted  to  contraindicate  the  use  of  mercury.     So  far  as  the 
mere  inflammation  is  concerned  which  attends  this  diathesis,  the  medi- 
cine has  often  been  found  to  exercise  a  curative  influence  ;  but  it  is  at  the 
expense  of  the  general  system,  and  at  the  risk  of  increasing  the  dispo- 
sition to  tuberculous  deposit.     Formerly  it  was  very  customary,  in  this 
country,  to  treat  phthisis  with  mercury ;  but  the  general  experience  was 
that  the  progress  of  the  disease  was  hastened ;  and  this  application  of 
the  medicine  has  been  universally  abandoned.     In  all  the  scrofulous  af- 
fections, there  is  a  disposition  to  an  anemic  or  otherwise  impaired  state 
of  the  blood,  which  is  now  believed  to  favour  the  formation  of  tubercle. 
Mercury  has  been  shown  experimentally  to  have  a  similar  effect  on  the 
circulating  fluid.    Reason,  therefore,  as  well  as  experience,  would  forbid 
it  in  affections  of  this  kind.      There  may  possibly  supervene,  upon  a 
scrofulous  or  tuberculous  constitution,  some  affection  to  which  mercury 
is  peculiarly  appropriate,  iritis  or  hepatitis  for  example,  and  which  might 
do  more  injury  to  the  patient  than  mercurialization  would  be  likely  to 
inflict.     Under  such  circumstances,  the  physician  would  be  justified  in 
resorting  to  a  very  careful  use  of  the  remedy,  precisely  as,  in  a  similar 
condition,  he  might  be  compelled  to  resort  to  direct  depletion,  which  is 
perhaps  quite  as  injurious  in  relation  to  the  constitutional  affection. 
But  mercury  should  never  be  used  with  a  direct  view  to  prevent  or  cure 
tubercles  themselves,  and  with  extreme  caution,  if  ever,  to  obviate  the 
inflammation  which  arises  directly  from  them. 

9.  Finally,  carcinoma,  melanosis,  cirrhosis,  fibroid  degeneration,  and 
similar  abnormal  conditions,  as  they  are  wholly  incurable  by  mercury, 
and  themselves  tend  to  a  gradual  reduction  of  the  vital  forces,  should  be 
considered  as  offering  contraindications  to  its  use. 

But,  in  reference  to  most  of  the  above  pathological  states,  the  contra- 
indication must  be  understood  to  be  against  the  use  of  mercury,  carried 
so  far  as  to  produce  its  effects  on  the  system,  and  not  against  its  pure 
alterative  use  in  disorders  of  the  digestive  organs,  connected  with  de- 
ranged action  of  the  liver,  or  its  employment  as  a  cathartic.  Under 
these  circumstances,  its  influence  is  mainly  confined  to  the  chylopoietic 
viscera,  and  is  not  exerted  upon  the  system  at  large,  or  directly  on  the 
blood. 

5.  Modes  of  Employing  Mercury. 

The  modes  of  employing  mercury,  both  for  its  alterative  effects  on  the 
digestive  organs,  and  its  operation  on  the  system,  have  been  already  de- 
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tailed,  in  connection  with  the  accounts  of  its  several  therapeutic  appli- 
cations. It  may  not  be  amiss  to  present  them  in  one  view,  at  the  ex- 
pense of  a  little  repetition. 

1.  For  its  alterative  influence  upon  the  hepatic  or  digestive  function 
the  medicine  is  to  be  kept  within  the  point  of  salivation.     Either  the 
mild  chloride  (calomel),  the  mercurial  pill  (blue  mass),  or  mercury  with 
chalk  maybe  used;  the  two  former  being  preferable  for  adults,  the  latter 
sometimes  for  children,  especially  when  there  is  excess  of  acid  in  the 
stomach  and  bowels.     When  there  is  a  disposition  to  constipation,  the 
most  convenient  method  is  to  administer  a  dose  every  night  or  every 
other  night,  and  to  follow  it  in  the  morning  by  a  gentle  laxative,  as  one 
or  two  drachms  of  Epsom  or  Rochelle  salt.     Sometimes  it  may  be  ad- 
visable to  give  the  mercurial  and  the  laxative  together  at  bedtime,  in 
which  case,  rhubarb,  or  aloes,  or  the  two  combined  may  be  employed. 
From  half  a  grain  to  two  grains  of  calomel,  or  from  two  to  six  grains  of 
the  blue  mass  may  be  given,  according  to  the  degree  of  eifect  desired,  and 
the  less  or  greater  susceptibility  of  the  patient.     For  children,  as  they 
are  in  general  extremely  insusceptible  to  the  sialagogue  operation  of 
mercury,  it  is  not  necessary  to  reduce  the  dose  in  the  same  proportion 
as  with  ordinary  medicines.     A  grain  or  two  of  the  blue  mass,  or  one- 
quarter  to  half  a  grain  of  calomel  may  be  given  to  a  child  a  year  or 
two  old;  but  special  care  should  be  taken  that  the  bowels  are  opened 
next  morning;  and,  for  this  purpose,  castor  oil  or  magnesia  is  preferable 
to  one  of  the  salts. 

When  the  stomach  and  bowels  are  irritable,  in  other  words,  in  cases 
of  cholera  or  diarrhoea,  it  is  better  to  give  the  medicine  in  smaller  doses 
frequently  repeated.  One-sixth  of  a  grain  of  calomel,  or  half  a  grain  of 
the  blue  mass,  may  be  given  every  hour  or  two  hours,  until  the  quantity 
amounts  to  one  or  two  grains  of  the  former,  or  from  three  to  six  grains 
of  the  latter  for  the  day ;  and  it  will  often  be  desirable,  in  order  to  avoid 
salivation,  to  administer  the  medicine  only  every  other  day.  In  very 
irritable  states  of  the  alimentary  canal,  even  smaller  doses  than  those 
mentioned  may  be  given  with  propriety.  When  the  patient  is  extremely 
susceptible  of  salivation,  very  minute  quantities  will  often  have  the  effect ; 
and  for  such  a  person  the  amount  should  be  reduced  to  one-half  or  even 
one-quarter.  For  a  child  a  year  or  two  old,  one-twelfth  of  a  grain  of 
calomel,  a  quarter  of  a  grain  of  blue  mass,  or  a  grain  of  the  mercury  with 
chalk  may  be  given  every  hour  or  two,  through  the  day,  and  omitted  at 
night.  Unless  in  urgent  cases,  it  will  be  best  with  children  also  to  em- 
ploy the  medicine  only  upon  alternate  days,  using  other  measures  in  the 
intervening  days. 

I  do  not  think  that  any  advantage  will  accrue,  for  the  purpose  here 
referred  to,  from  the  external  use  of  mercury. 

2.  With  a  view  to  salivation,  the  medicine  may  be  used  by  the  stom- 
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ach,  by  the  rectum,  externally,  and  by  inhalation.  In  the  great  majority 
of  cases,  the  internal  use  of  the  medicine  is  amply  sufficient;  and  it  is 
very  rarely,  except  in  syphilitic  affections,  that  any  other  method  of  ap- 
plication is  at  all  necessary  or  desirable.  I  would  here  again  impress  on 
the  student  and  young  practitioner  the  importance  of  being  very  guarded 
in  this  use  of  mercury,  and  watchful  against  too  great  an  effect  on  the 
mouth.  It  is  in  general  quite  sufficient  that  the  slightest  observable 
fetor  of  the  breath,  increased  flow  of  saliva,  or  effect  on  the  gums  should 
be  produced ;  after  which,  the  medicine  should  be  so  given  as  only  to 
keep  up  this  effect.  This  can  be  readily  done  in  chronic  cases.  In  the 
acute,  especially  those  of  rapid  progress,  it  is  often  necessary  to  run  the 
risk  of  a  greater  amount  of  ptyalism ;  though,  even  in  these,  a  little  cau- 
tion will  generally  be  sufficient  to  prevent  any  inconvenient  soreness  of 
the  gums. 

In  chronic  cases,  from  half  a  grain  to  a  grain  of  calomel,  and  from  two 
to  five  grains  of  blue  mass  may  be  given  three  times  a  day;  and,  in  two 
or  three  days,  gradually  increased  if  the  medicine  shall  have  produced  no 
effect.  In  the  acute,  the  same  dose  may  be  given,  but  more  frequently 
repeated  ;  the  interval  varying  from  one  to  three  or  four  hours,  according 
to  circumstances,  so  that  the  whole  quantity  given  in  twenty-four  hours 
may  fall  between  the  extremes  of  four  and  twenty-four  grains  of  calomel, 
and  twelve  grains  and  a  drachm  of  the  blue  mass.  The  smaller  quan- 
tity should  always  be  used  at  first,  when  there  is  no  urgency,  and  in- 
creased as  circumstances  may  seem  to  require.  It  is  only  in  the  most 
rapid  and  dangerous  diseases,  that  the  larger  quantity  mentioned  should 
be  given,  or  even  approached;  and,  in  these  cases,  calomel  should  gen- 
erally be  preferred ;  so  that  it  is  very  seldom  desirable  to  administer 
more  than  twelve  or  eighteen  grains  of  the  blue  mass  in  twenty-four 
hours.  When  these  doses  purge,  they  should  be  combined  with  opium, 
if  not  contraindicated.  Happily,  there  is  very  frequently  a  coincident 
indication  for  the  two  medicines,  in  which  case  they  should  be  given 
together ;  and  both  may  often  be  usefully  associated  with  ipecacuanha. 

Should  the  doses  mentioned  prove  irritant  to  the  bowels,  as  will  some- 
times happen  even  when  opium  is  administered  at  the  same  time,  a  good 
plan  is  to  exhibit  them  in  extremely  minute  doses,  at  proportionably 
short  intervals.  Thus,  one-twelfth,  eighteenth,  or  even  twenty-fourth 
of  a  grain  of  calomel,  may  be  given  every  half  hour  till  the  system  is 
affected;  and  it  will  generally  be  found  that  a  much  smaller  amount  in 
the  aggregate,  given  in  this  way,  will  affect  the  system,  than  in  larger 
doses. 

Formerly  it  was  not  uncommon  to  give  large  doses  of  calomel  at  once, 
with  a  view  to  salivation ;  its  tendency  to  act  on  the  bowels  being  re- 
strained by  opium.  Five,  ten,  fifteen  grains  have  thus  been  given,  and 
sometimes  even  much  larger  quantities.  But,  as  only  a  certain  amount 
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of  the  medicine  is  dissolved  and  absorbed  within  a  certain  time,  the 
method  is  not  more  effectual  than  that  of  small  doses  frequently  repeated ; 
and,  indeed,  often  less  so,  on  account  of  the  tendency  to  purge  in  these 
doses,  not  unfrequently  even  when  combined  with  opium.  But  the 
greatest  objection  to  the  plan  is,  that  it  places  the  medicine  unnecessarily 
beyond  our  control ;  and,  in  cases  of  peculiar  susceptibility,  very  serious 
effects  may  ensue. 

Corrosive  sublimate  is  sometimes  used  internally  with  a  view  to  affect 
the  system ;  and  by  so^me  it  has  been  recommended  as  preferable  to  the 
other  preparations,  from  its  solubility  and  consequently  greater  uniformity 
of  effect ;  but  I  have  seldom  used  it  except  in  syphilitic  or  syphiloid  af- 
fections, and  am  not  able  to  speak  of  it  with  confidence.  More  will  be 
said  of  it  among  the  preparations.* 

By  Enema.  It  is  possible,  sometimes,  when  the  stomach  is  extremely 
irritable,  or  mercury  from  some  other  cause  cannot  be  given  by  the 
mouth,  that  advantage  may  accrue  from  its  exhibition  in  the  form  of 
enema ;  though  practically  I  have  seldom  found  occasion  to  resort  to 
this  method  of  administration.  The  blue  mass  should  be  preferably 
used,  as  the  mildest  preparation.  It  should  be  rubbed  up  thoroughly 
with  some  mucilaginous  fluid,  and  given  with  an  opiate.  The  dose  may 
be  three  times  that  given  by  the  mouth,  and  the  quantity  of  liquid  ve- 
hicle vary  from  two  to  four  fluidounces. 

External  Use.  When  mercury  cannot  be  given,  or  will  not  operate 
by  the  mouth,  or  when,  from  the  urgency  of  the  case,  it  is  desirable  to 
introduce  the  medicine  into  the  system  by  every  avenue,  or,  finally,  when 
it  is  thought  proper  to  give  it  a  certain  direction,  as  through  diseased 
lymphatic  glands,  for  example,  recourse  may  be  had  to  its  external  ap- 
plication, with  a  view  to  the  production  of  mercurialism.  For  this  pur- 
pose, the  officinal  mercurial  ointment  may  be  used ;  one  drachm  of  it 
being  rubbed  daily,  or  twice  a  day,  upon  the  inside  of  the  thighs  and 
legs,  or  of  the  arms  and  forearms.  These  positions  are  selected  because 
the  skin  is  there  more  delicate,  and  the  epidermis  is  more  readily  perme- 
able. It  has  been  thought,  too,  that  the  number  of  superficial  absorb- 
ents might  still  further  favour  the  absorption  of  the  medicine ;  and  that 


*  Some  interesting  practical  observations  in  reference  to  the  influence  of  acid 
substances,  taken  simultaneously  with  the  insoluble  preparations  of  mercury,  in 
increasing  their  tendency  to  salivate,  have  been  communicated  by  Dr.  Humphrey 
Peake,  of  Arkadelphia,  Arkansas,  to  the  New  Orleans  Med.  and  Surg.  Journ.  for 
Nov.  1858,  p.  725.  He  has  known  the  use  of  cider  and  buttermilk  very  much  to  fa- 
cilitate this  action  of  mercury ;  and,  therefore,  these,  as  well  as  all  other  sour  articles 
of  food  or  drink,  should  be  avoided  when  calomel  is  administered  as  a  purgative; 
while,  on  the  contrary,  they  may  be  recommended  when  a  speedy  salivation  is 
deemed  advisable.  (Note  to  the  second  edition.) 
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a  direction  might  thus  be  given  to  it  through  the  glands  in  the  groin 
and  axilla, 

Another  method  of  applying  the  ointment  is  as  a  dressing  to  blistered 
surfaces,  deprived  of  the  cuticle.  It  maybe  used  in  this  way  in  all  cases 
of  urgency,  in  which  a  blister  has  been  produced  with  other  intentions, 
and  a  surface  fit  for  the  purpose  has  thus  been  incidentally  obtained.  It 
would  rarely  be  justifiable  to  make  a  blister  for  this  special  object. 

The  rubbing  of  calomel  or  black  oxide  of  mercury  upon  the  inside  of 
the  lips,  the  gums,  etc.,  has  also  been  recommended  in  reference  to  the 
constitutional  impression.  Two  or  three  grains  are  used  at  once.  I 
have  not  employed  this  method ;  but  cannot  help  suspecting  that  it  is 
only  another  mode  of  exhibiting  the  medicine  by  the  stomach;  as  I  pre- 
sume that  what  is  rubbed  upon  the  gums  will  be  much  more  likely  to 
be  swallowed  than  absorbed  fr6m  the  mouth,  even  when  care  may  be 
taken  to  avoid  such  a  result. 

Fumigation  is  still  another  method.  The  mercurials,  at  an  elevated 
temperature,  generally  rise  readily  in  vapours,  which,  either  inhaled,  or 
applied  to  the  surface,  are  capable  of  bringing  the  system  under  the  in- 
fluence of  the  medicine.  When  inhaled,  the  vapour  operates  more  rapidly 
than  any  other  form  in  which  mercury  is  used,  and  has,  therefore,  been 
recommended  in  cases  in  which  a  very  speedy  effect  is  required ;  the 
impression  being  afterwards  sustained  by  the  internal  use  of  the  medi- 
cine. It  is  also  sometimes  applied  locally  to  ulcerated  surfaces,  in  order  to 
change  the  nature  of  their  action.  Personally,  however,  I  have  never  met 
with  cases  in  which  this  mode  of  using  mercury  seemed  to  me  to  be  de- 
sirable. Violent  effects  are  said  sometimes  to  have  resulted  from  the 
inhalation  of  the  vapour ;  and  a  great  objection  to  the  process  is  the 
difficulty  of  regulating  the  dose,  so  as  to  have  the  medicine  under  com- 
mand. More  will  be  said  of  it  when  the  individual  preparations  are 
treated  of,  which  are  used  in  this  way.  Cinnabar,  the  black  oxide,  and 
calomel  have  been  employed. 

i 

6.  Preparations  of  Mercury. 

All  the  officinal  preparations  of  mercury,  including  the  metal  itself, 
and  excepting  only  the  sulphurets,  which  appear  to  be  quite  inert,  are 
capable  of  producing  the  peculiar  effects  of  this  medicine  on  the  animal 
economy.  They  vary,  however,  very  much  in  the  degree,  rapidity,  and 
certainty  of  their  action.  M.  Mialhe  has  rendered  it  probable  that  they 
all  operate  by  conversion  into  bichloride  of  mercury,  and  that  their  dif- 
ference is  owing  to  the  different  degrees  of  facility  with  which  they 
undergo  this  conversion.  Before  the  experiments  of  Mialhe,  Prout  had 
stated  that  calomel,  or  the  p'rotochloride  of  mercury,  in  the  presence  of 
an  alkaline  chloride,  was  converted  partially  into  bichloride.  The  former 
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chemist  has  demonstrated  that  this  fact  is  true  of  all  the  officinal  pre- 
parations, except  the  sulphuret,  and  that  the  action  is  much  more  rapid 
in  the  presence  of  the  atmospheric  air,  or  a  fluid  containing  it.  Another 
important  fact  ascertained  by  M.  Mialhe  is,  that  the  change  into  the  cor- 
rosive sublimate  is  proportionate,  not  to  the  amount  of  the  mercurial 
present,  but  to  that  of  the  alkaline  chloride,  and  the  concentration  of  its 
solution.  Applying  these  results  physiologically,  it  would  seem  that 
any  of  the  officinal  preparations  of  mercury  taken  into  the  stomach,  meet- 
ing, as  they  necessarily  do,  in  the  alimentary  canal,  with  one  of  the  chlo- 
rides, especially  that  of  sodium,  and  with  atmospheric  .oxygen,  either 
free  or  held  in  solution  in  the  liquids,  must  undergo  a  partial  conversion 
into  corrosive  sublimate,  by  which,  if  originally  insoluble,  they  become 
soluble,  and  consequently  capable  of  being  absorbed.  Nor  is  it  only  the 
internal  operation  of  the  mercurials  which  is  thus  explained.  When  the 
medicine  is  applied  to  the  skin,  or  inhaled  in  vapour  into  the  lungs,  the 
instant  that  it  meets  with  any  fluid  of.  the  body  containing  chloride  of 
sodium,  and  there  are  few  which  do  not,  it  becomes  more  or  less  soluble, 
and  is  thus  rendered  capable  of  absorption,  and  circulation  with  the 
blood.  It  will  be  found  that  this  simple  view  affords  a  happy  explana- 
tion of  many  peculiarities  in  the  action  of  the  mercurial  preparations. 
One  of  these  may  be  mentioned  here ;  namely,  the  relative  insusceptibility 
of  children  to  the  mercurial  influence.  This  is  ascribed,  upon  the  hy- 
pothesis of  Mialhe,  to  the  fact,  that  little  salt  is  used  in  their  diet,  and 
that  consequently  the  conditions  requisite  to  the  change  do  not  exist  in 
their  alimentary  canal.  Of  the  particular  reactions  which  take  place 
with  the  several  preparations,  an  account  will  be  given  when  they  are 
individually  considered. 

It  might  be  inferred  from  the  view  here  given  of  the  action  of  the 
mercurials,  that,  as  all  operate  through  the  bichloride  produced,  it  would 
be  unnecessary  to  use  any  other  than  this  preparation.  But  a  little  con- 
sideration will  show  that  this  does  not  follow.  The  change  into  corro- 
sive sublimate  is,  with  some  of  the  preparations,  exceedingly  slow ;  and 
particle  by  particle  is  presented  for  absorption  as  it  forms,  so  that  no 
irritation  of  the  stomach  is  produced  by  it;  and  it  is  impossible  to  ex- 
hibit corrosive  sublimate  itself,  in  doses  so  small  and  so  frequently  re- 
peated, as  to  obtain  the  same  end.  Confirmatory  of  this  statement  is 
the  fact,  that  the  different  preparations  operate  with  a  mildness  inversely 
proportionate  to  the  rapidity  of  their  convertibility  into  corrosive  subli- 
mate, when  placed  under  influences  favourable  to  this  result  out  of  the 
body.  Besides,  in  consequence  of  the  slowness  with  which  the  bichlo- 
ride is  generated,  the  milder  preparation  has  the  opportunity  of  reaching 
the  bowels  before  the  change  can  take  place,  and  does  not,  like  the  corro- 
sive sublimate,  exert  its  first  effects  on  the  stomach. 

Another  practical  inference  is  that,  when  it  is  desired  that  a  mercurial 


CHAP.  III.]  MERCURY.  293 

should  operate  mildly,  common  salt  should  be  avoided ;  when  it  does  not 
act,  that  a  little  of  the  salt  might  be  taken  at  the  same  time.  Caution, 
however,  is  requisite  on  this  point;  as,  by  too  free  an  administration  of 
the  alkaline  chlorides,  we  might  cause  an  over-production  of  corrosive 
sublimate,  and  consequently  irritant  effects.  This  is  particularly  the 
case  with  chloride  of  ammonium,  or  muriate  of  ammonia,  which  has 
been  ascertained  to  produce  the  change  more  rapidly  than  any  other  of 
the  chlorides,  and  has,  on  this  account,  produced  poisonous  effects  when 
taken  internally  with  calomel. 

When  any  one  of  the  preparations,  taken  internally,  occasions  undue 
irritation  of  the  alimentary  canal,  Mialhe  proposes  the  hydrated  proto- 
sulphuret  of  iron  as  a  corrective.  This  acts  by  producing  immediately, 
with  any  soluble  preparation  of  the  metal,  an  insoluble  and  inert  sul- 
phuret  of  mercury.  In  cases  of  excessive  salivation,  the  same  compound 
may  be  exhibited,  in  order  to  prevent  further  absorption  of  any  portion 
of  the  mercurial,  which  may  still  remain  in  the  alimentary  canal. 

The  preparations  of  mercury  may  be  arranged  under  the  following 
heads  ;  namely,  1.  those  in  which  it  is  in  the  metallic  state,  2.  the  oxides, 
3.  the  chlorides,  4.  the  iodides,  5.  the  sulphurets,  and  6.  tlie  salts. 

1.  Preparations  in  the  Metallic  State. 

In  a  state  of  minute  division,  it  has  been  ascertained  that,  in  the 
presence  of  an  alkaline  chloride  and  air,  mercury  is  very  slowly  con- 
verted into  corrosive  sublimate;  the  metal  probably  being  first  oxidized, 
and  the  reaction  then  taking  place  between  the  mercurial  oxide  and  the 
alkaline  chloride.  Hence  we  may  account  for  the  influence  of  the  metal, 
taken  internally  or  applied  externally  in  a  state  of  very  minute  mechan- 
ical division,  or  inhaled  into  the  lungs  or  brought  into  contact  with  the 
skin,  in  the  state  of  vapour. 

In  its  ordinary  metallic  state,  the  metal  is  quite  inert.  It  has  been 
given  in  quantities  varying  from  an  ounce  to  a  pound  or  more,  in  ob- 
struction of  the  bowels,  which  it  is  said  to  have  sometimes  overcome 
simply  by  its  weight;  the  metal  passing  away  per  anum  unchanged. 
But  at  best  it  is  an  exceedingly  uncertain  remedy,  and,  in  a  case  of  irre- 
movable obstruction,  might  remain  in  the  bowels  to  the  serious  detri- 
ment of  the  patient.  When  long  retained  in  that  way,  it  has  been  known 
to  produce  very  powerful  if  not  fatal  mercurialization,  no  doubt  through 
chemical  reaction  between  its  particles,  more  or  less  minutely  divided 
among  the  contents  of  the  bowels,  and  any  chloride  of  sodium  or  other 
chloride  present. 

It  is  in  that  state  of  minute  division,  produced  by  rubbing  mercury  up 
with  other  substances,  that  the  metal  is  exhibited  for  its  effects  on  the 
system.  The  ordinary  metallic  appearance  is  lost  in  the  process,  and 
the  metal  is  said  to  be  extinguished.  It  has  been  ascertained  that  a 
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very  minute  proportion  of  oxide  is  produced,  which  is  increased  by  time  : 
but  there  is  no  reason  to  suppose  that  the  effects  of  the  medicine  are  to 
be  wholly  or  even  chiefly  ascribed  to  this  oxide;  for  the  metal  thus 
divided  is  known  to  be  rendered  slowly  soluble,  like  the  other  insoluble 
mercurials,  and  a  quantity  of  the  oxide,  prepared  in  other  modes,  equal 
to  that  contained  in  these  preparations,  would  occasion  no  observable 
effect.  The  following  are  the  preparations  containing-  the  mercury  in 
minute  division. 

I.    MERCURIAL   PILLS. PlLULJE    HTDRARGYRI.    U.S. 

PILULA  HYDRARGYRI.  Br. — Pills  of  Mercury. — Blue  Pills. — 
PiluisB  Coerulese. 

Mercurial  pills  are  prepared  by  first  rubbing  mercury  with  confection 
of  roses  till  the  globules  disappear,  and  then  beating  the  mixture  with 
powdered  liquorice  into  a  pilular  mass.  The  important  point  is  thoroughly 
to  extinguish  the  metal,  so  that,  when  a  little  of  the  mass  is  rubbed  on 
a  piece  of  glass  or  paper,  no  globules  can  be  seen.  As  much  trituration 
is  requisite  for  the  purpose,  steam  power  is  mogt  effectively  employed. 

The  preparation  may  either  be  kept  in  the  mass  (massa  ccerulea  or 
blue  mass),  or  be  made  into  pills,  as  directed  by  the  U.  S.  Pharmacopoeia. 
Each  of  the  officinal  pills  weighs  three  grains,  and  contains  one  grain  of 
mercury. 

The  mass  is  at  first  of  a  dark-blue  colour,  but  afterwards  assumes  an 
olive,  and  ultimately  a  slightly  reddish  tint.  It  is  probable  that  a  mi- 
nute proportion  of  protoxide,  produced  by  the  absorption  of  oxygen 
during  the  trituration,  is  increased  by  time,  and  at  length  partially  con- 
verted into  deutoxide ;  but  by  far  the  largest  proportion  of  the  metal 
continues  unoxidized,  and  it  is  to  this  that  the  preparation  owes  its 
characteristic  properties. 

It  is  one  of  the  mildest  of  the  mercurials,  producing,  when  properly 
prepared,  the  alterative  and  sialagogue  effects  of  mercury  with  consider- 
able certainty,  and  with  little  irritation  of  stomach  and  bowels.  Some- 
times, however,  it  operates  as  a  laxative  with  griping  pain ;  and  the 
larger  the  proportion  of  oxide  it  contains,  the  more  likely  it  will  be  to 
produce  this  effect.  There  is  little  doubt  that  the  mercury  is  converted 
into  bichloride  in  the  alimentary  canal ;  and  that  it  owes  its  superiority 
in  mildness  to  most  of  the  other  mercurials,  to  the  extreme  slowness 
with  which  this  change  takes  place. 

For  the  simple  alterative  influence  on  the  digestive  organs,  the  dose  is 
from  two  to  five  grains  every  night,  or  every  other  night,  followed  in  the 
morning  by  a  laxative  if  the  bowels  should  not  be  opened ;  or  from  a 
quarter  to  half  a  grain  every  hour  or  two  through  the  day,  so  that  the 
same  quantity  may  be  taken  in  twenty-four  hours. 

For  full  mercurialization,  three  grains  may  be  given  three  times  a  day 
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in  chronic  cases,  and  more  frequently  in  acute  ;  but  in  the  latter,  as  this 
preparation  when  used  is  preferred  to  calomel  for  its  greater  mildness, 
the  method  best  adapted  to  the  end  in  view  will  be  to  administer  it  in 
smaller  doses  more  frequently  repeated,  as,  for  example,  a  grain  every 
hour,  or  every  two  hours,  till  its  effects  on  the  gums  are  perceived. 

From  five  to  fifteen  grains  are  given  when  the  eifect  of  a  mild  mer- 
curial laxative  is  required ;  but,  when  used  for  this  purpose,  it  should 
always  be  accompanied  or  followed  by  another  laxative  ;  rhubarb  or 
aloes  or  both  being  generally  preferable  in  the  former  case,  and  a  little 
castor  oil  or  Epsom  salt  in  the  latter. 

It  is  usually  exhibited  in  the  pilular  form;  but  it  may  also  be  given 
suspended  in  water  by  the  intervention  of  mucilage,  and  may  often  be 
added  with  advantage  to  the  chalk  mixture  in  bowel  complaints,  especi- 
ally those  of  children. 

II.  MERCURY  WITH  CHALK. — HYDRARGYRUM  CUM  GRE- 
TA. U.S.,  Br, —  Gray  Powder. 

This  is  made  by  rubbing  together  three  parts  by  weight  of  mercury, 
and  five  of  prepared  chalk,  till  the  metal  is  extinguished.  The  mercury 
is  not  so  thoroughly  divided  in  this  preparation  as  in  the  blue  pill ;  and, 
therefore,  though  the  proportion  of  the  metal  is  much  greater,  its  eflFects 
on  the  system  are  even  milder;  as,  according  to  the  observations  of 
Mialhe,  the  conversion  into  a  soluble  form  in  the  stomach  and  bowels 
takes  place  more  slowly,  the  less  finely  the  mercury  is  comminuted. 

Mercury  with  chalk  is  a  grayish  powder,  which  effervesces  with  an 
acid,  and  loses  the  metal  by  evaporation  with  heat,  the  chalk  remaining. 
Globules  of  mercury  can  generally  be  seen  in  it  with  the  aid  of  a  magni- 
fying glass. 

This  is  the  mildest  of  the  mercurials,  and  is  often  preferred  in  infantile 
cases  on  this  account,  as  well  as  for  the  antacid  properties  of  the  accom- 
panying chalk.  But,  though  somewhat  milder  than  the  blue  pill,  it  is 
less  certain.  It  is  more  frequently  used  as  an  alterative,  in  infantile  dis- 
orders of  the  alimentary  canal,  with  light  or  clay- coloured  stools,  indi- 
cating defective  action  of  the  liver,  than  for  its  sialagogue  operation.  It 
is  sometimes,  however,  employed  in  the  syphilis  of  infants. 

The  dose  for  adults,  in  reference  to  its  effects  on  the  system,  would  be 
from  five  to  thirty  grains,  for  children  two  or  three  grains ;  but,  when 
intended  merely  as  an  alterative  in  infantile  diarrhosa,  it  may  be  given 
in  the  dose  of  a  grain,  every  two  or  three  hours  through  the  day.  It 
should  be  given  in  powder;  as,  in  the  form  of  pill,  the  contraction  of  the 
material  on  drying  is  apt  to  cause  globules  of  the  metal  to  form. 

The  Dublin  College  formerly  directed  a  similar  preparation,  made 
with  magnesia  instead  of  chalk,  and  denominated  HYDRARGYRUM  CUM 
MAGNESIA,  or  Mercury  with  Magnesia.  It  had  similar  properties  with 
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the  preceding,  and  might  be  preferably  used  should  a  laxative  effect  be 
desired. 

III.  MERCURIAL  OINTMENT. — UNGUENTUM  HYDRARGYRI. 
U.S.,  Br 

Mercurial  ointment  is  prepared  by  rubbing  together  equal  weights  of 
mercury  and  fat,  the  latter  consisting  of  equal  weights  of  lard  and  suet 
The  trituration  is  to  be  continued  until  the  globules  disappear.  A  por- 
tion of  the  ointment,  rubbed  upon  paper,  should  exhibit  no  globules 
under  an  ordinary  magnifying  glass  of  four  powers.  Substances  are 
sometimes  added,  or  substituted  for  the  lard,  which  have  the  property 
of  facilitating  the  extinguishment  of  the  mercury;  but  care  should  be 
taken  that  nothing  irritant  to  the  skin  is  employed,  not  even  rancid 
lard,  as  blandness  is  one  of  the  important  requisites  of  the  prepara- 
tion. So  much  labour  is  required  for  the  thorough  extinguishment 
of  the  metal,  that  the  process  is  most  conveniently  conducted  by  ma- 
chinery. 

The  ointment  is  of  a  bluish  colour,  which  darkens  with  age.  Though 
consisting  mainly  of  the  comminuted  metal  and  fatty  matter,  it  always 
contains  a  small  proportion  of  oxide,  which  increases  with  time.  Like 
the  other  preparations  similarly  made,  however,  it  probably  owes  its 
efficiency  to  the  slow  conversion  of  the  metal,  by  contact  with  the  fluids 
beneath  the  cuticle,  into  a  compound  soluble  in  the  blood. 

When  rubbed  upon  the  skin,  or  applied  to  blistered  surfaces,  it  is 
capable  of  producing  mercurialism,  and  is  not  unfrequently  employed 
for  this  purpose.  The  circumstances  requiring  its  use,  and  the  method 
of  applying  it,  have  already  been  sufficiently  described.  (See  page  290.) 
The  chief  cautions  to  be  observed  in  its  application  are,  that  the  operator 
should  protect  himself  by  wearing  a  thick  leather  glove,  or  otherwise 
covering  the  hand,  and  that  irritation  of  the  surface  should  be  as  much 
'as  possible  avoided.  Sometimes  an  eruption  is  produced,  with  so  much 
inflammation  and  soreness,  as  to  render  a  suspension  of  the  application 
necessary.  Hence  the  importance  of  having  the  ointment  properly  made. 
As  it  is  also  not  unfrequently  used  as  a  dressing  for  blistered  surfaces, 
with  a  view  to  its  effects  on  the  system,  and  as  inflammation  of  the  blis- 
tered surface  would  not  only  be  uncomfortable  to  the  patient,  but  might 
counteract  absorption,  another  reason  is  offered  for  having  the  ointment 
as  bland  as  possible.  When  it  is  applied  by  friction,  the  rubbing  should 
be  continued  till  the  ointment  has  been  absorbed.  In  chronic  cases,  a 
drachm  of  it  may  be  used  morning  and  evening  until  the  desired  effect 
is  obtained;  in  more  urgent  cases,  the  application  may  be  repeated 
several  times  a  day. 

The  ointment  is  often  also  used  for  local  effect.  In  venereal  buboes 
and  other  obstinate  glandular  swellings,  and  in  tumours  of  any  kind  not 
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in  their  nature  incurable,  it  may  be  rubbed  upon  the  part  affected,  or 
upon  othe/  parts  from  which  absorbents  may  pass  into  the  diseased 
gland.  As  a  dressing  for  syphilitic  ulcers,  it  has  sometimes  proved  use- 
ful, and  has  been  employed  in  some  cutaneous  affections,  especially  in 
psora,  and  for  the  destruction  of  vermin  which  may  infest  the  skin.  For 
these  latter  purposes,  it  should  be  diluted  with  twice  or  three  times  its 
weight  of  lard.  Within  a  few  years,  it  has  been  employed  locally  for 
rendering  the  smallpox  eruption  abortive,  and  the  prevention  of  pit- 
ting. For  this  purpose,  it  should  be  applied  to  the  face,  on  the  first  ap- 
pearance of  the  eruption,  spread  thickly  on  patent  lint,  or  on  muslin, 
which  may  be  formed  into  a  sort  of  mask,  and  kept  closely  in  contact 
with  the  skin,  so  as  to  exclude  the  air.  Another  mode  of  using  it  is  first 
to  soften  it  with  heat,  then  thicken  it  with  starch  or  other  farinaceous 
substance,  and,  while  in  a  semifluid  state,  to  apply  it  to  the  whole  sur- 
face by  means  of  a  brush.  The  only  material  inconvenience  is  the  sali- 
vation which  it  sometimes  induces;  but,  if  the  authority  of  Van  Swieten, 
Huxham,  and  Boerhaave  be  allowed  weight,  this  is  rather  an  advantage 
than  an  evil ;  for  these  celebrated  authors  sanction  the  use  of  mercury  in 
smallpox.  It  is,  however,  by  no  means  certain  that  the  mercurial  oint- 
ment operates  in  diminishing  the  variolous  eruption,  in  any  other  mode 
than  by  excluding  the  air;  and  the  same  may  be  said  of  its  use  in  ery- 
sipelas and  chilblains,  in  which  it  has  been  recommended. 

Internal  Use.  On  the  (Continent  of  Europe,  mercurial  ointment  has 
been  employed  internally,  with  a  view  to  the  effects  of  mercury  on  the 
system ;  and,  in  the  dose  of  from  two  to  five  grains,  two  or  three  times 
a  day,  it  is  said  to  salivate  with  great  facility.  It  may  be  given  in  pill, 
made  by  incorporating  the  ointment  with  lycopodium,  or  powdered 
liquorice  root.* 

Mercurial  Liniment  (LINIMENTUM  HYDRAEGYRI,  Br.}  is  a  mixture  of 
mercurial  ointment,  liniment  of  camphor,  and  solution  of  ammonia,  some- 
times used  as  a  stimulating  application,  to  promote  absorption  in  local 
effusions,  and  for  the  discussion  of  chronic  and  indolent  swellings  of  the 
joints,  glands,  periosteum,  etc.,  whether  of  syphilitic  origin  or  otherwise. 
It  is  said  to  be  more  apt  to  salivate  than  mercurial  ointment,  in  conse- 
quence of  the  presence  of  ammonia.  One  drachm  of  it  may  be  applied 
twice  a  day. 

*  The  effects  of  tlie  salts  of  mercury  with  fatty  acids  have  been  investigated  by 
M.  Jeannet,  who  has  found  that  the  oleo-stearate,  applied  to  the  denuded  skin,  or 
to  the  surface  of  wounds,  produces  no  irritation,  and  is  not  absorbed  in  notable  pro- 
portion; and  that,  taken  internally,  in  quantities  sufficient  to  produce  the  constitu- 
tional impression  of  mercury,  it  occasions  scarcely  an  appreciable  local  disturbance 
in  the  stomach  and  bowels.  (Archives  Gen.,  Mai,  1859,  p.  626.) — Note  to  the  second 
edition. 
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IV.  MERCURIAL  PLASTER.  —  EMPLASTRUM  HYDRARGYRI. 
U.S.,Br. 

This  is  prepared  by  first  melting  olive  oil  and  resin  together,  then 
rubbing  them,  after  cooling,  with  mercury  until  the  globules  disappear, 
and,  lastly,  incorporating  the  mixture  with  melted  lead  plaster,  gradually 
added. 

As  in  the  preceding  preparations,  the  mercury  exists  in  this  mainly  in 
the  state  of  minute  division  ;  and,  as  with  them,  it  is  probable  that,  so  far 
as  the  mercury  is  concerned,  it  proves  effective  through  the  gradual  for- 
mation, in  contact  with  the  skin,  of  a  soluble  compound  of  the  metal. 

Spread  upon  leather,  and  applied  to  the  skin,  it  has  produced  saliva- 
tion in  persons  peculiarly  susceptible  to  the  mercurial  influence,  and  is 
sometimes  used,  in  reference  to  the  general  effects  of  the  medicine,  in 
chronic  inflammation  of  the  viscera,  especially  of  the  liver  and  spleen; 
being  applied  immediately  over  the  organ  affected.  More  frequently, 
however,  it  is  used  for  the  discussion  of  external  swellings,  such  as 
buboes,  nodes,  and  other  chronic  tumefactions  of  the  bones,  or  soft  parts, 
especially  when  supposed  to  be  of  syphilitic  origin. 

Planter  of  Ammoniac  with  Mercury  (EMPLASTRUM  AMMONIACI  CUM 
HYDRARGYRO,  U.  S.,  Br.).  This  is  made  by  first  rubbing  mercury  with  a 
little  olive  oil  and  sulphur  previously  heated  together,  until  globules  cease 
to  appear,  and  then  incorporating  the  mixture  with  ammoniac,  prepared 
for  the  purpose  by  boiling  it  with  water,  straining,  and  evaporating  to 
the  proper  consistence.  The  sulphur  answers  no  other  useful  purpose 
than  to  aid  in  the  extinguishment  of  the  mercury.  This  plaster  is  used  for 
the  same  purposes  as  the  preceding,  being  somewhat  more  discutient,  and 
sometimes  beneficial  in  chronic  swellings  of  the  joints. 

2.   Officinal  Oxides  of  Mercury. 

There  are  only  two  of  these  preparations  medically  used,  representing 
the  two  chemical  oxides,  the  protoxide,  namely,  and  the  deutoxide  or 
peroxide.  Some  chemists  consider  the  latter  as  the  true  protoxide,  on 
account  of  its  greater  stability,  and  therefore  call  the  former  the  sub- 
oxide,  altering  the  equivalent  of  mercury  accordingly  from  202  to  101. 
This  change  is  medically  very  unfortunate,  as  it  introduces  still  further 
confusion  into  the  nomenclature  of  important  and  powerful  preparations, 
just  beginning  to  rise  out  of  a  former  confusion,  which  had  been  the 
cause  of  death  in  more  than  one  instance.  I  shall  adhere  to  the  nomen- 
clature recognized  by  the  U.S.  Pharmacopeia.  The  deutoxide  is  the 
only  one  of  these  oxides  now  officinally  recognized. 

I.  BLACK  OXIDE  OF  MERCURY.  —  HYDRARGYRI  OxiDUM 
NlGRUM.  J7.&1850. 

Though  discarded  from  the  Pharmacopoeia,  and  now  little  used,  this 
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preparation  demands  notice  from  its  former  reputation,  and  real  effi- 
ciency. Various  modes  of  making  it  have  been  employed;  but  per- 
haps the  best,  on  the  whole,  is  that  of  the  former  TJ.  S.  Pharmacopoeia, 
which  consists  in  decomposing  calomel  by  means  of  solution  of  potassa, 
washing  the  resulting  oxide,  and  drying  it  with  a  gentle  heat.  An  in- 
terchange of  principles  takes  place  between  the  protochloride  of  mer- 
cury or  calomel,  and  the  oxide  of  potassium  or  potassa,  by  which  the 
chloride  of  potassium  is  formed  in  solution,  and  the  protoxide  of  mercury 
is  left  undissolved. 

As  first  prepared,  the  oxide  is  blackish ;  but  it  very  soon  becomes 
olive-coloured,  and  at  length  not  unfrequently  presents  a  slightly  reddish 
tint.  It  is  inodorous,  tasteless,  insoluble  in  water  and  alkaline  solutions, 
but  soluble  in  acetic  and  nitric  acids,  and  forms  with  muriatic  acid  cal- 
omel and  water.  Though  a  protoxide,  consisting  of  one  eq.  of  mercury 
and  one  of  oxygen,  it  is  readily  decomposed ;  and,  under  the  influence 
of  light,  is  resolved  partially  into  deutoxide  and  metallic  mercury,  of 
which  the  globules  may  be  seen  on  close  inspection.  It  often  also  con- 
tains a  portion  of  undecomposed  calomel.  Exposed  to  a  strong  heat,  it 
is  volatilized,  and  condenses  in  metallic  globules. 

Its  operation  upon  the  system  resembles  that  of  calomel,  though  per- 
haps more  variable.  According  to  Mialhe,  it  is  changed  into  corrosive 
sublimate  or  the  bichloride  in  the  primse  via?.  The  readiest  explanation 
of  the  change  is  that  one  part  of  the  protoxide  gives  up  its  oxygen  to 
the  other  part,  forming  the  deutoxide  or  binoxide,  which  then  reacts  with 
any  alkaline  chloride  or  muriatic  acid  contained  in  the  stomach. 

The  black  oxide  is  capable  of  producing,  according  to  its  dose,  an 
alterative,  sialagogue,  or  purgative  effect.  It  occasionally  causes  con- 
siderable irritation,  which  may  sometimes  be  ascribed  to  the  presence  of 
the  deutoxide.  The  dose  as  an  alterative  is  from  one-quarter  of  a  grain 
to  a  grain  daily;  with  a  view  to  general  mercurialization,  from  one  to 
three  grains  twice  or  thrice  a  day.  Before  being  given  in  larger  doses, 
its  freedom  from  deutoxide  should  be  well  ascertained ;  and  at  best  it 
can  scarcely  be  considered  as  suitable  for  use  as  a  purgative. 

Mr.  Abernethy  employed  it  for  mercurial  fumigation.  The  patient, 
protected  by  a  complete  suit  of  underclothing,  was  placed  at  night  in  a 
vapour  bath,  with  the  head  projecting,  and  the  neck  guarded  by  a  cloth, 
and  was  exposed,  for  fifteen  or  twenty  minutes,  to  the  vapours  of  two 
drachms  of  the  oxide,  put  on  a  heated  iron  within  the  bath.  He  was 
then  transferred  to  bed,  and  passed  the  night  in  the  same  garments. 
Salivation  has  thus  been  induced  in  forty-eight  hours ;  but  the  cases  in 
which  the  proceeding  would  be  desirable  must  be  extremely  few. 

The  Black  Wash  or  Lotio  Nigra  is  made  by  agitating  about  a  drachm 
of  calomel  in  a  pint  of  lime-water.  By  reaction  between  the  calomel 
and  lime,  chloride  of  calcium  is  formed,  which  remains  in  solution,  and 
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protoxide  of  mercury  or  the  black  oxide,  which  subsides.  But,  with  the 
proportions  mentioned,  there  must  be  a  large  amount  of  undecomposed 
calomel  mixed  with  the  oxide.  The  preparation  is  used  as  an  applica- 
tion to  all  kinds  of  syphilitic  ulcers,  being  always  well  shaken  when 
applied. 

II.  RED  OXIDE  OF  MERCURY.  —  HYDRARGYRI  OxiDUM 
RUBRUM.  U.S.,  Br. — HYDRARGYRI  NITRICO-OXIDUM.  Lond. — 
Deutoxide  of  Mercury. — Binoxide  of  Mercury. —  Peroxide  of 
Mercury. —  Red  Precipitate. 

This  is  made  by  dissolving  mercury  in  nitric  acid,  evaporating  the 
solution  to  dryness,  and  exposing  the  residue  to  heat,  in  shallow  vessels, 
so  long  as  red  vapours  escape.  Both  nitrate  of  the  protoxide  and  that 
of  the  deutoxide  of  mercury  are  formed  in  the  first  step  of  the  process, 
and  are  afterwards  decomposed  by  heat ;  the  metal  being  oxidized  to 
the  maximum  at  the  expense  of  the  acid,  which  is  driven  off.  The  re- 
sulting product  is  the  deutoxide  of  mercury,  with  a  very  small  propor- 
tion of  nitrate  not  entirely  decomposed.  It  is  commonly  called  red 
precipitate. 

This  oxide  is  in  minute  shining  scales,  of  a  fine  orange-red  colour,  and 
an  acrid,  metallic  taste.  It  may  be  considered  as  virtually  insoluble  in 
water;  requiring,  according  to  Dr.  Christison,  7000  parts  of  that  liquid 
for  solution.  It  is  dissolved  by  nitric  and  muriatic  acids.  With  a 
moderate  heat,  it  yields  oxygen,  and  at  a  red  heat  is  decomposed  and 
dissipated.  It  should  always  be  rubbed  into  very  fine  powder  before 
being  used. 

Effects  on  the  System.  Externally,  the  red  oxide  of  mercury  is  power- 
fully irritant,  and  even  escharotic  when  applied  to  ulcerated  or  excoriated 
surfaces.  Internally  it  is  capable  of  affecting  the  system  like  the  other 
preparations  of  mercury ;  but  it  is  liable  to  be  very  harsh  in  its  action, 
sometimes  causing  vomiting  and  purging,  in  doses  in  which  it  pi'oduces 
little  obvious  effect  at  other  times,  and  capable  in  over-doses  of  causing 
dangerous  gastro-enteritis.  There  can  be  little  doubt  that  it  acts,  whether 
externally  or  internally,  mainly  through  conversion  into  corrosive  subli- 
mate. This  conversion,  depending  on  the  presence  of  the  alkaline  chlo- 
rides or  muriatic  acid,  is  not  constant  in  the  same  degree  ;  and  hence  the 
inequality  in  the  action  of  the  medicine.  Under  favouring  circumstances 
it  takes  place  rapidly,  and  gives  great  energy  to  the  preparation.  Mialhe 
supposes  that  the  change  is  effected  by  an  interchange  of  principles  be- 
tween a  portion  of  the  alkaline  chloride  arrd  the  mercurial  oxide,  result- 
ing in  the  formation  of  the  deuto-chloride  of  mercury  and  the  pure  alkali, 
the  former  combining  with  a  portion  of  undecomposed  alkaline  chloride 
to  form  a  double  chloride  of  the  mercury  and  alkaline  metal.  Were  it 
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not  for  this  latter  combination,  the  deuto-chloride  could  not  exist  in  the 
presence  of  the  generated  alkali. 

Therapeutic  Application.  In  consequence  of  its  inequality  of  action, 
and  occasional  violence,  the  red  oxide  should  not  be  used  internally.  If 
given,  the  dose  should  not  exceed  one-quarter  or  half  a  grain. 

At  present  it  is  used  exclusively  as  an  external  remedy,  for  its  locally 
alterative,  stimulant,  or  escharotic  effect,  in  syphilitic  ulcers,  in  old  in- 
dolent, flabby,  or  fungous  ulcers  whether  syphilitic  or  not,  in  various 
cutaneous  eruptions,  and  in  different  diseases  of  the  eye  or  its  append- 
ages. It  is  used  in  the  form  of  powder,  ointment,  or  lotion. 

The  powder  is  sometimes  sprinkled,  as  an  escharotic,  on  chancres, 
and  indolent  or  flabby  and  fungous  ulcers;  and,  diluted  with  eight  or  ten 
parts  of  very  finely  powdered  sugar,  is  blown  into  the  eye  for  the  removal 
of  opacity  of  the  cornea.  Great  care  should  be  taken  that  the  oxide  is 
very  finely  powdered. 

The  Ointment  (UNGUENTUM  HYDRARGYRI  OXIDI  RUBRI,  U.  S.,  Br.), 
commonly  called  red  precipitate  ointment,  is  made  by  rubbing  a  drachm 
of  the  red  oxide,  very  finely  powdered,  with  an  ounce  of  the  ointment  of 
lard  (simple  ointment)  previously  softened  by  heat.  It  is  at  first  of  a 
fine  orauge-red  colour,  which  gradually  darkens  by  time  into  a  dirty 
leaden  hue,  probably  owing  to  the  partial  deoxidation  of  the  deutoxide 
through  the  agency  of  the  fatty  matter.  It  should,  therefore,  not  be 
kept  long ;  but  prepared  as  wanted. 

This  ointment  is  often  used  as  a  dressing  for  ulcers  such  as  above 
referred  to,  and  as  an  application  to  certain  cutaneous  diseases,  particu- 
larly porrigo,  the  advanced  stages  of  impetigo  of  the  face  and  scalp,  and 
the  scaly  affections.  It  may  be  used  also  in  psorophthalmia,  being  care- 
fully applied  to  the  edges  of  the  affected  lids ;  and,  more  or  less  diluted, 
is  occasionally  introduced  into  the  eye  in  obstinate  chronic  ophthalmia, 
with  thickening  of  the  palpebral  conjunctiva,  and  specks  on  the  cornea. 

The  Phagedenic  Lotion,  or  Yellow  Wash  (Aqua  Phagedsenica,  or  Lotio 
Phagedsenica),  is  made  by  adding  corrosive  sublimate  to  lime-water,  in  the 
proportion  of  two  grains  to  a  fluidounce.  By  mutual  decomposition  be- 
tween the  bichloride  of  mercury  and  the  oxide  of  calcium  or  lime,  chloride 
of  calcium  and  red  oxide  of  mercury  are  generated,  the  former  of  which 
remains  dissolved,  and  the  latter  is  thrown  down.  Of  course,  whenever 
the  preparation  is  used,  it  must  be  well  shaken.  It  was  formerly  much 
employed,  as  a  wash,  in  the  ulcers  and  cutaneous  eruptions  above  re- 
ferred to ;  being  applied  to  the  former  by  means  of  lint,  or  folded  linen 
wet  with  it,  and  to  the  latter  by  lotion.  Trousseau  speaks  of  it  favour- 
ably as  a  wash  in  all  cases  in  which  solution  of  corrosive  sublimate  is 
used,  and  especially  in  pruritus  of  the  vulva,  diluted  with  from  twice  to 
four  times  its  bulk  of  warm  water. 
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3.  Officinal  Chlorides  of  Mercury. 

Under  this  head  are  placed  calomel  or  the  protochloride,  corrosive 
sublimate  or  the  deutochloride,  and  white  precipitate,  which  may  be 
considered  as  a  chloro-amidide  of  mercury. 

I.  MILD  CHLORIDE  OF  MERCURY  OR  CALOMEL.  —  HY- 
DRARGYRI  CHLORIDUM  MlTE.  U.S. CALOMELAS.  Br. Proto- 

chloride  of  Mercury. — Subchloride  of  Mercury. 

Calomel  is  prepared  by  first  forming  a  sulphate  of  the  deutoxide  of 
mercury,  by  boiling  sulphuric  acid  and  the  metal  together  to  dryness. 
This  is  then  rubbed  with  a  quantity  of  mercury  equal  to  that  which  it 
contains,  and  afterwards  with  chloride  of  sodium  in  a  certain  proportion, 
and  finally  submitted  to  sublimation.  It  may  be  supposed  that  the  mer- 
cury forms,  with  the  deuto-sulphate  first  obtained,  a  sulphate  of  the  prot- 
oxide, which  reacts  with  the  chloride  of  sodium,  so  as  to  form  sulphate 
of  soda,  which  remains,  and  protochloride  of  mercury,  which  is  sublimed. 
The  vapours  condense  into  a  heavy  crystalline  cake,  which  is  to  be  finely 
powdered,  and  washed  thoroughly  with  boiling  distilled  water,  in  order 
to  separate  some  corrosive  sublimate,  which  is  always  formed,  and  sub- 
limes with  the  calomel.  This  impurity  is  known  to  have  been  completely 
removed,  when  the  washings  do  not  yield  a  white  precipitate  with  solu- 
tion of  ammonia. 

Properties.  As  above  prepared,  calomel  is  a  heavy,  yellowish-white 
or  ivory-coloured  powder,  inodorous,  tasteless,  and  insoluble  in  water, 
alcohol,  and  ether.  It  is  darkened  by  exposure  to  light,  but  otherwise 
is  unalterable  in  the  air.  It  is  completely  dissipated  by  heat.  According 
to  the  view  which  considers  the  combining  number  of  mercury  as  202,  it 
consists  of  one  equivalent  of  the  metal  and  one  of  chlorine. 

Incompatibles.  Calomel  is  decomposed  by  the  alkalies  and  al/caline 
earths,  with  the  formation  of  the  black  oxide  of  mercury.  The  alkaline 
carbonates,  soaps,  and  soluble  sulphurets  also  decompose  it;  and  the 
same  is  said  to  be  the  case  with  several  of  the  metals.  Nitromuriatic 
acid  probably  converts  it  into  corrosive  sublimate  ;  and  I  have  been  in- 
formed of  a  case,  in  which  these  medicines  were  jointly  administered, 
with  the  apparent  effect  of  causing  excessive  vomiting  and  purging, 
which  ended  fatally.  Alkaline  chlorides  have  the  same  effect,  but  much 
more  slowly.  Chloride  of  ammonium,  however,  or  muriate  of  ammonia 
acts  with  considerable  energy;  and  a  fatal  case  is  on  record,  in  which 
death  was  supposed  to  have  resulted  from  the  use  of  this  salt  simulta- 
neously with  calomel.  Hydrocyanic  acid  also  decomposes  calomel, 
forming  corrosive  sublimate  and  deutocyanide  of  mercury;  and  should 
not,  therefore,  be  given  along  with  it.  For  the  same  reason,  all  the 
natural  products  containing  hydrocyanic  acid,  such  as  oil  of  bitter 
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almonds,  bitter  almond  water,  cherry-laurel  water,  syrup  of  orgeat,  in- 
fusion of  wild-cherry  bark,  etc.,  should  be  used  with  caution,  if  at  all, 
when  calomel  is  administered. 

Effects  on  the  System.  Calomel  is  of  itself  scarcely  irritant;  but,  in 
consequence  of  the  change  it  undergoes  when  in  contact  with  the  liquids 
of  the  body,  and  of  course  with  the  mucous  surfaces,  or  those  of  ulcers 
or  abrasions,  it  becomes  so  in  a  greater  or  less  degree,  corresponding 
with  the  rapidity  of  the  change.  The  nature  of  this  alteration  has  been 
already  referred  to.  According  to  Mialhe,  whose  views,  to  say  the  least, 
are  extremely  plausible,  whenever  calomel  conies  in  contact  with  the 
animal  liquids,  containing  an  alkaline  chloride,  the  chloride  of  sodium, 
for  example,  it  is  converted  partially  into  corrosive  sublimate ;  one  part 
of  the  protochloride  giving  up  its  chlorine  to  the  other  so  as  to  form 
deutochloride  with  reduction  of  a  portion  of  the  metal ;  and  the  salt 
thus  formed  combining  with  the  alkaline  chloride  which  gives  it  sta- 
bility. It  is  thus  the  corrosive  sublimate,  or  the  compound  of  this  with 
the  alkaline  chloride  that  is  the  real  agent,  whenever  calomel  operates  in 
any  manner,  either  locally  or  upon  the  system.  In  this  way,  peculiari- 
ties in  the  operation  of  the  medicine,  before  unaccountable,  are  explained 
without  difficulty. 

Calomel  produces  on  the  system  all  the  effects,  already  fully  described, 
which  characterize  the  mercurial  preparations;  and,  on  the  whole,  is 
the  best  of  them  for  internal  use,  being  at  the  same  time,  when  properly 
guarded,  in  general  mild  in  its  operation,  and  yet  certain  and  effective. 
In  large  doses,  it  is  purgative  and  anthelmintic ;  and,  in  still  larger 
doses,  it  is  thought,  with  a  moderate  purgative  effect,  to  have  a  peculiar 
sedative  influence  upon  the  alimentary  mucous  membrane,  for  which  it 
has  been  much  used  in  cholera  and  dysentery,  with  great  asserted  ad- 
vantage. In  these  several  relations,  I  shall  treat  of  the  medicine  among 
the  cathartics  and  anthelmintics. 

Many  instances  have  been  recorded,  in  which  calomel  has  operated 
poisonously;  in  some  destroying  life  by  excessive  salivation,  in  others, 
by  a  powerful  irritant  influence  on  the  alimentary  mucous  membrane. 
Yet  the  cases  are  infinitely  more  numerous,  in  which  it  has  been  admin- 
istered in  enormous  doses,  often  as  much  as  drachms  at  a  time,  and, 
taking  the  aggregate  of  the  doses  given  at  short  intervals,  amounting 
sometimes  to  ounces,  or  even  a  pound,  within  a  very  few  days,  without 
any  observable  physiological  results  whatever,  except  some  depressing 
sensations  in  the  abdomen,  moderate  purgation,  or  a  slight  salivation, 
and  not  always  these.  I  have  heard  of  a  practitioner,  who  was  in  the 
habit  of  giving  calomel  by  the  teaspoonful,  in  certain  violent  cases  of 
disease ;  and  it  is  quite  certain  that  many  of  his  patients  escaped  with- 
out injury.  With  our  present  lights  on  the  subject,  it  is  not  difficult  to 
explain  these  discrepancies.  Merely  as  calomel,  the  remedy  is  bland 
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and  probably  inert.  By  conversion,  however,  into  corrosive  sublimate, 
it  acquires  activity;  and  this  activity  is  just  in  proportion  to  the  quan- 
tity of  the  soluble  compound  produced.  But  the  change  is  due  to  the 
alkaline  chlorides  present,  and  is  proportionate  to  their  amount.  If  there 
should  be  little  of  them,  their  power  will  soon  be  exhausted,  and  the 
calomel  will  produce  but  moderate  effects,  the  greater  portion  remaining 
unchanged  and  inert  in  the  bowels;  and,  so  far  as  regards  immediate 
effects,  it  differs  little  how  much  this  inert  remainder  may  amount  to, 
whether  to  grains  or  to  drachms.  The  result  is  the  same  whether  the 
chlorides  pre-exist  in  the  primse  vise,  or  are  introduced.  The  inference 
from  all  this  is  that,  when  Calomel  operates  violently,  either  as  an  irri- 
tant or  sialagogue,  it  meets  with  an  unusual  proportion  of  the  alkaline 
chlorides  in  the  primse  visa,  either  secreted  or  introduced;  and,  when 
comparatively  inert,  that  it  is  so  because  it  encounters  little  or  none  of 
these  salts.  Now,  whether  this  explanation  is  admitted  or  not  in  its 
precise  terms,  it  is  at  least  highly  probable  that  the  different  results  ob- 
tained from  the  medicine  are  owing  to  its  different  degree  of  solubility, 
under  varying  circumstances,  in  the  liquids  of  the  alimentary  canal. 

Therapeutic  Application.  So  far  as  concerns  the  alterative  and  siala- 
gogue effects,  enough  has  been  said  on  this  subject  already.  I  would, 
however,  urge  on  the  young  practitioner,  the  importance  of  a  guarded 
use  of  the  medicine,  and  of  not  allowing  himself  to  be  deceived,  by  the 
impunity  with  which  it  is  often  carelessly  given,  into  the  very  erroneous 
supposition  that  this  apparent  harmlessness  can  always  be  relied  on. 
He  should  also  carefully  guard  against  those  influences,  above  referred 
to,  which  are  calculated  to  give  intensity  to  the  action  of  the  medicine. 

Administration.  Calomel  may  be  given  in  the  form  of  pill,  or  that  of 
powder.  The  pill  may  be  made  with  gum  arabic  and  sugar;  but,  if  de- 
sired to  act  quickly  and  vigorously,  should  be  freshly  prepared.  The 
powder  may  be  given  in  syrup  or  molasses. 

The  alterative  dose  is  from  half  a  grain  to  two  grains,  every  night  or 
every  other  night,  to  be  followed,  if  there  has  been  no  action  on  the 
bowels,  by  a  gentle  laxative  in  the  morning.  When  the  stomach  and 
bowels  are  irritable,  the  dose  may  be  one-sixth  or  one- eighth  of  a  grain, 
given  every  hour  or  two,  so  that  the  same  quantity  may  be  taken  in  the 
twenty-four  hours. 

For  the  general  mercurial  effect,  as  indicated  by  the  sore-mouth,  from 
half  a  grain  to  a  grain  three  times  a  day  may  be  given  in  chronic  cases, 
and  increased  if  necessary.  In  acute  cases,  the  quantity  may  vary  from 
four  to  twenty-four  grains  in  twenty-four  hours,  according  to  the  urgency 
of  the  symptoms ;  the  several  doses  not  exceeding,  as  a  general  rule,  one 
or  two  grains.  It  is  much  better  thus  to  give  the  medicine  in  small 
and  repeated  doses,  as  they  are  more  likely  to  act  on  the  system,  and 
less  liable  to  produce  gastric  or  intestinal  irritation.  Should  the  stomach 
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and  bowels  be  irritable,  it  may  even  be  advisable  to  follow  the  prac- 
tice of  Dr.  Law,  of  Dublin,  and  give  extremely  minute  doses,  as 
from  the  twenty-fourth  to  the  twelfth  of  a  grain  repeated  at  very 
short  intervals.  It  has  been  found  that  a  much  smaller  quantity  of 
the  mercurial  will  produce  salivation,  thus  given,  than  as  ordinarily 
exhibited. 

When  calomel  is  found  unexpectedly  irritating,  it  should  be  carefully 
tested  for  corrosive  sublimate,  the  presence  of  which  is  probably  one  of 
the  causes  of  the  occasional  harshness  which  it  exhibits.  Should  water 
in  which  calomel  has  been  agitated,  yield,  after  nitration,  a  white  pre- 
cipitate with  solution  of  ammonia,  it  would  indicate  the  presence  of  this 
impurity. 

Topical  Use.  Calomel  has  been  employed  topically  for  various  pur- 
poses. It  has  been  snuffed  up  the  nostrils  in  ozsena;  blown  into  the  eyes 
in  chronic  ophthalmia,  with  or  without  specks  in  the  cornea ;  employed 
as  a  gargle,  suspended  in  mucilage,  in  ulcers  of  the  throat ;  introduced 
into  the  larynx,  by  inhalation,  in  chronic  inflammation  of  that  organ ;  in- 
jected into  the  urethra  in  gonorrhoea;  and,  in  the  state  of  ointment  made 
with  a  drachm  of  calomel  to  an  ounce  of  lard  or  simple  ointment,  used 
as  a  dressing  for  indolent  or  specific  ulcers,  and  by  inunction  in  chronic 
cutaneous  eruptions.  It  has  also  been  used  for  fumigation ;  and  some 
prefer  it  for  this  purpose  to  any  other  preparation  of  mercury.  Accord- 
ing to  Mr.  Henry  Lee,  of  London,  it  acts  in  this  way  more  satisfactorily, 
when  mixed  in  vapour  with  the  vapour  of  water.  To  effect  this  object, 
nothing  more  is  necessary  than  to  put  under  a  cane-bottomed  chair,  on 
which  the  patient  may  be  seated,  enveloped  together  with  the  chair  in 
a  blanket,  a  cup  of  hot  water,  and  a  thin  metallic  plate  with  ten  grains 
of  calomel  sprinkled  upon  it,  and  to  heat  each  of  these  by  means  of  a 
spirit-lamp.  At  the  end  of  fifteen  or  twenty  minutes,  the  patient  may 
wrap  himself  in  the  blanket,  and  go  to  bed.  (Medico-chirurg.  Trans., 
xxxix.  341.) 

Calomel  has  been  used  by  Dr.  Scarenzio,  by  the  way  of  subcutaneous 
injection,  for  the  cure  of  syphilis ;  and  out  of  eight  cases,  only  one  proved 
refractory  to  the  treatment.  In  all  the  others,  the  cure  was  prompt, 
stable,  and  without  serious  accident  whether  simultaneous  or  consecu- 
tive. It  is  true  that,  two  or  three  days  after  the  injection  of  the  calomel, 
inflammation  came  on,  terminating  in  small  abscesses ;  but  these  were 
always  confined  to  the  subcutaneous  cellular  tissue,  and  were  promptly 
cured  on  the  evacuation  of  the  pus.  The  question  suggests  itself  why 
the  calomel,  so  mild  in  its  action  on  the  skin  and  mucous  membranes, 
should  here  exhibit  properties  so  irritant;  and  the  very  plausible  re- 
ply may  be  made  that,  so  long  as  it  continues  to  be  calomel,  it  is  un- 
irritating;  but  that,  in  the  course  of  two  or  three  days,  it  is  converted, 
VOL.  ii. — 20 
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through  the  agency  probably  of  the  alkaline  salts  of  the  blood,  into  a 
soluble  substance,  capable  at  once  of  being  absorbed  and  thus  affecting 
the  system,  and  of  acting  as  a  local  irritant.  As  a  vehicle  for  the  injec- 
tion of  calomel,  Dr.  Scarenzio  prefers  glycerin,  using  three  grains  of  the 
mercurial  to  about  20  of  the  liquid.  (Arch.  Gen.,  Janv.  1866,  p.  86.) 

Jewell's  calomel,  Howard's  calomel,  or  the  hydro  sublimate  of  mer- 
cury, is  a  preparation  made  by  condensing  the  vapours,  as  they  proceed 
from  the  materials  for  preparing  calomel,  in  contact  with  steam,  whereby 
they  are  thoroughly  cleansed  from  corrosive  sublimate,  and  the  resulting 
preparation  is  obtained  in  a  state  of  finer  division,  and  more  impalpable, 
than  in  the  ordinary  mode  of  pulverization.  Another  mode  of  attaining 
the  same  object  of  minute  division  is  that  proposed  by  M.  Soubeiran,  of 
effecting  the  condensation  in  a  current  of  air.  The  calomel  thus  pre- 
pared is  whiter,  and  considerably  lighter  than  that  ordinarily  used,  and, 
in  consequence  of  its  more  complete  comminution,  is  said  to  be  acted  on 
more  rapidly  by  the  alkaline  chlorides,  and  consequently  to  be  rather 
more  active  when  taken  into  the  stomach.  The  latter  quality  is  a  dis- 
advantage ;  as  the  superiority  of  calomel  over  other  mercurials  is  owing 
to  its  union  of  mildness  with  efficiency;  but,  from  its  impalpable  char- 
acter, the  hydrosublimate  is  more  esteemed  for  introduction  into  the 
eye. 

There  are  two  officinal  preparations  of  calomel  intended  for  use  as 
alteratives,  or  with  the  view  of  obtaining  the  mercurial  influence,  which 
require  a  brief  notice. 

1.  The  Pills  of  Mild  Chloride  of  Mercury,  or  Calomel  Pills  (PiL- 
UL^B  HYDRARGYRI  CHLORIDI  MITIS,  U.  S.  1850),  consisted  of  calomel 
made  into  the  pilular  form  by  means  of  powdered  gum  arabic  and  syrup, 
and  contained  each  one  grain  of  the  mercurial.     They  were  intended 
simply  as  a  convenient  form  for  administration,  and  to  facilitate  pre- 
scription. 

2.  The  Compound  Calomel  Pill  (PiLULA  CALOMELANOS  COMPOSITA, 
Br.),  or  Compound  Pills  of  Antimony  (PiLUL^E  ANTIMONII  COMPOSITE, 
U.  S.),  consist  of  calomel,  with  an  equal  weight  of  sulphurated  antimony, 
and  a  little  guaiac  and  molasses.  They  are  often  called  Plummer's  pills, 
after  Dr.  Plummer,  who  first  employed  them.     They  are  considered  as 
peculiarly  applicable  to  scaly  and  other  eruptive  diseases  of  the  skia,  and 
chronic  rheumatism,  especially  when  of  syphilitic  origin,  and  are  said  to  be 
useful  also  in  chronic  hepatitis,  and  disorders  of  the  digestive  organs  con- 
nected with  deficient  action  of  the  liver.  If,  however,  it  be  true,  as  stated 
by  Vogel,  that  they  are  ultimately  converted  into  sulphuret  of  mercury 
and  terchloride  of  antimony,  they  must  in  the  end  owe  their  virtues 
to  the  antimonial  alone,  as  the  sulphuret  of  mercury  is  nearly  or  quite 
inert. 
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II.  CORROSIVE  CHLORIDE  OF  MERCURY  OR  CORROSIVE 
SUBLIMATE. — HYDRARGYRi  CHLORIDUM  CORROSIVUM.  U.S. 
—  HYDRARGYRUM  CORROSIVUM  SUBLIMATUM.  Br.  —  HYDRAR- 
GYRI BICHLORIDUM.  Lond. — Deutochloride  of  Mercury. — Bi- 
chloride of  Mercury.  —  Perchloride  of  Mercury. —  Chloride  of 
Mercury. 

Corrosive  sublimate  is  prepared  by  first  forming,  as  in  the  process  for 
calomel,  the  sulphate  of  the  deutoxide  of  mercury,  and  afterwards  sub- 
mitting this  to  sublimation  in  connection  with  chloride  of  sodium.  An 
interchange  of  principles  takes  place,  by  which  sulphate  of  soda  and  the 
deutochloride  of  mercury  are  formed,  of  which  the  former  remains  be- 
hind, and  the  latter  passes  over  in  vapour,  and  is  condensed  in  a  proper 
recipient. 

Properties.  As  kept  in  the  shops,  corrosive  sublimate  is  usually  in 
heavy,  white,  translucent,  crystalline  lumps,  unchangeable  in  the  air, 
inodorous,  of  an  exceedingly  acrid,  styptic,  metallic,  and  persistent  taste, 
soluble  in  eighteen  or  twenty  parts  of  cold,  and  three  of  boiling  water, 
and  very  soluble  in  alcohol  and  ether,  the  latter  of  which  will  partially 
abstract  it  from  its  watery  solution.  It  is  soluble,  also,  without  change, 
in  sulphuric,  nitric,  and  muriatic  acids.  The  alkaline  chlorides  unite 
with  it,  forming  double  chlorides,  and  thus  rendering  it  more  soluble  in 
water.  It  melts  when  heated,  and,  at  a  higher  temperature,  is  volatilized 
without  change. 

Incompatibles.  The  alkalies  and  alkaline  earths  decompose  it,  caus- 
ing a  red,  orange,  or  yellow  precipitate  of  the  deutoxide  of  mercury, 
with  the  exception  of  ammonia,  which  produces  a  white  precipitate. 
The  alkaline  protocarbonates  also  throw  down  the  red  oxide.  It  is  de- 
composed by  the  soluble  salts  of  lead  and  silver,  by  tartar  emetic,  iodide 
of  potassium,  and  the  soluble  sulphurets.  With  albumen  and  fibrin  it 
forms  insoluble,  or  but  very  slightly  soluble  compounds,  which,  however, 
if  recent,  are  dissolved  by  acid  and  alkaline  liquids,  and  by  solutions  of 
the  chlorides  of  potassium,  sodium,  and  calcium.  In  consequence  of  the 
combination  which  it  forms  with  albumen  and  fibrin,  it  protects  animal 
substances  against  putrefaction.  The  solution,  when  exposed  to  light,  is 
gradually  decomposed ;  but  the  change  is  prevented  by  the  presence  of 
the  alkaline  chlorides. 

Effects  on  the  System.  Corrosive  sublimate  is  a  powerful  local  irritant, 
producing,  when  applied  to  any  surface,  whether  internal  or  external, 
either  irritation,  inflammation,  or  corrosion,  according  to  the  quantity 
applied,  and  the  degree  of  concentration.  Its  corrosive  property  is 
ascribable  to  its  affinity  for  the  albuminoid  constituents  of  the  tissues, 
with  which  it  unites  chemically,  with  the  effect  of  producing  disorganiza- 
tion. Its  external  effects,  however,  will  be  considered  more  fully  under 
the  escharotics. 
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Taken  internally,  in  very  small  doses,  it  is  capable  of  operating  on  the 
system,  without  disagreeably  affecting  the  stomach  and  bowels.  The 
opinion  has  been  very  generally  entertained,  that  it  has  less  tendency 
than  most  other  mercurials  to  produce  sore-mouth,  even  while  bringing 
the  system  at  large  under  its  influence,  as  evinced  by  a  somewhat  in- 
creased action  of  the  heart,  an  augmented  flow  of  perspiration  or  of 
urine,  and  the  curative  effects  which  often  result.  There  is  probably 
some  truth  in  this  opinion,  though  the  fact,  admitting  it  to  be  such,  is 
not  very  satisfactorily  explicable,  in  accordance  with  the  most  probable 
views  of  the  action  of  mercurials.  Perhaps,  however,  the  difference  be- 
tween it  and  the  other  preparations,  in  this  respect,  may  be  rather  ap- 
parent than  real.  We  give  the  milder  preparations  more  freely,  it  may 
be,  than  is  necessary  for  their  curative  effect,  because  we  have  no  appre- 
hension of  local  injury  from  an  over-dose.  Perhaps,  were  we  to  prescribe 
them  less  freely,  we  might  witness  all  the  effects  which  we  obtain  from 
corrosive  sublimate,  with  an  equal  exemption  from  ptyalism.  But,  in 
relation  to  this  mercurial,  we  are  compelled  to  give  it  in  very  small 
doses,  to  avoid  injury  to  the  stomach  and  bowels.  On  account  of  this 
apparent  peculiarity  of  curing  syphilitic  diseases  without  salivating,  cor- 
rosive sublimate  has  long  been  a  favourite  medicine  with  empirics,  who 
profess  to  cure  syphilis  without  mercury. 

Even  in  ordinary  medicinal  doses,  the  medicine  sometimes  acts  as  an 
irritant,  producing  nausea,  griping  pains,  and  sometimes  vomiting  or 
purging,  though  the  former  effect  is  rare.  This  result  may  generally  be 
obviated  by  combining  it  with  a  little  opium.  If,  however,  it  be  per- 
severed with,  under  such  circumstances,  especially  in  somewhat  large 
doses,  there  is  danger  of  producing  a  chronic  inflammation  of  the  ali- 
mentary mucous  membrane,  which  may  have  serious  consequences. 

Though  less  liable  to  salivate,  in  ordinary  doses,  than  other  mercurials, 
it  will  generally,  if  persisted  in,  sooner  or  later  affect  the  mouth,  and 
sometimes  violently  so.  I  have  before  referred  to  a  case,  which  fell 
under  my  own  observation,  in  which  salivation  was  apparently  induced 
by  two  doses  of  one-sixth  of  a  grain  each. 

Poisonous  Effects.  When  taken  largely,  corrosive  sublimate  acts  as  a 
powerful  corrosive  poison.  If  given  in  successive  doses,  so  as  to  bring 
about  the  poisonous  results  gradually,  severe  ptyalism  is  often  induced, 
with  all  its  most  unpleasant  accompaniments.  In  such  cases,  there  is 
usually,  after  each  dose,  more  or  less  colicky  pain,  with  nausea  and 
vomiting ;  and  the  patient  dies  at  length  of  the  combined  effects  on  the 
stomach  and  bowels,  and  upon  the  mouth  and  fauces,  in  which  the 
lungs  not  unfrequently  participate,  as  indicated  by  dyspnoea,  cough,  and 
Woody  expectoration.  Tremors  and  paralysis  sometimes  precede  death. 

When  a  single  poisonous  dose  has  been  taken,  large  enough  to  destroy 
life,  the  symptoms  are  a  strong  acrid  metallic  taste ;  a  sense  of  constric- 
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tion  and  burning  in  the  oesophagus ;  excruciating  pain  in  the  stomach, 
which,  however,  is  sometimes  wanting;  nausea,  and  frequent  vomiting 
of  mucus,  often  mixed  with  blood;  and  generally  violent  purging,  with 
or  without  blood  in  the  stools.  The  system  is  usually  greatly  prostrated ; 
and  cramps  in  the  extremities,  and  sometimes  convulsions  precede  death. 
Not  unfrequently  the  patient  lives  several  days,  in  which  case  the  true 
mercurial  ptyalism  is  apt  to  occur.  Profuse  discharge  of  saliva  some- 
times takes  place  much  earlier;  but  this  is  owing  to  the  direct  irritant 
action  of  the  poison  on  the  mouth,  or  a  sympathetic  result  of  the  gas- 
tric disturbance.  If  the  patient  survive  the  gastro- enteritis,  he  some- 
times lingers  long  under  the  disease  of  the  mouth  and  fauces,  which, 
by  the  occurrence  of  sloughing  and  extensive  ulceration,  may  prove 
fatal. 

On  examination  after  death,  the  usual  marks  are  discovered  of  inflam- 
mation or  corrosion  of  the  mucous  membrane  of  the  stomach  and  bowels. 
The  internal  surface  is  often  found  of  a  slate-gray  colour,  and  that  of 
the  mouth  is  white  or  bluish-gray;  effects  which  are  somewhat  char- 
acteristic of  the  action  of  this  poison. 

The  smallest  quantity  which  is  known  to  have  caused  death  is  three 
grains,  and  that  was  in  the  case  of  a  child.  (Taylor  on  Poisons,  Lond. 
1848,  p.  402.) 

Several  cases  are  on  record  of  death  from  the  external  application  of 
corrosive  sublimate,  in  which  its  poisonous  constitutional  effects  were 
experienced,  both  as  exhibited  in  the  alimentary  canal  and  the  mouth. 
In  one  instance,  that  of  a  child,  though  the  poison  had  produced  exten- 
sive sloughing  in  the  part  to  which  it  had  been  applied,  absorption 
nevertheless  took  place,  and  a  most  violent  effect  upon  the  mouth  came 
on,  attended  with  gangrene.  In  another  instance,  occurring  in  an  adult, 
on  examination  after  death,  the  alimentary  canal  was  found  strongly  in- 
flamed, and  the  lower  part  of  the  colon  and  rectum  were  in  a  state  of 
sphacelus.  Other  facts  in  great  number  might  be  adduced,  to  show  that 
the  medicine,  when  absorbed  from  the  surface,  exercises  on  the  stomach 
and  bowels  an  irritant  influence  similar  to  that  which  it  evinces  when 
SAvallowed. 

Treatment  of  Poisoning.  The  stomach  should  be  well  washed  out  by 
the  free  use  of  demulcent  drinks,  with  which  some  antidote  should  be 
administered.  Albumen,  in  the  form  of  the  white  of  eggs,  as  the  most 
convenient,  should  be  immediately  resorted  to,  or,  in  the  absence  of  this, 
milk  or  wheat  flour;  for,  though  these  may  not  completely  neutralize 
the  poison,  they  certainly  tend  to  lessen  its  activity ;  and  it  is  of  the  ut- 
most importance  not  to  lose  time.  The  most  efficient  antidote,  when  it 
can  be  obtained,  is  probably  the  hydrated  protosulphuret  of  iron.  After 
the  stomach  has  been  cleansed,  a  cathartic  should  be  given  with  the 
antidote ;  and  measures  afterwards  employed  to  counteract  the  infiam- 
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mation  and  irritation,  for  which  purpose  the  aid  of  opium  will  be  highly 
valuable. 

Mode  of  Operation.  Corrosive  sublimate  is  capable  of  producing  its 
characteristic  effects  on  the  system,  both  through  the  alimentary  canal 
and  the  skin.  Meeting  with  albuminous  matters  in  the  tissues  and 
liquids  with  which  it  is  brought  into  contact,  it  probably  unites  with 
these  even  when  given  in  small  doses,  forming  an  albuminate  of  the  salt, 
from  which  it  is  probably  dissolved  through  the  agency  of  the  alkaline 
chlorides  in  the  blood,  and  thus  enters  the  circulation  not  strictly,  as 
corrosive  sublimate,  but  as  a  compound  of  this  and  the  alkaline  chloride. 

Therapeutic  Application.  In  reference  to  the  uses  of  corrosive  subli- 
mate as  a  topical  remedy,  I  shall  speak  hereafter.  For  its  effects  on  the 
system  it  is  much  less  used  than  some  of  the  other  mercurials,  on  ac- 
count of  its  occasional  harshness,  and  the  danger  of  giving  it  in  such 
doses  as  to  ensure  a  decided  constitutional  impression.  Its  employment 
is  confined  mainly  to  secondary  venereal  affections,  chronic  rheumatism 
of  a  peculiarly  obstinate  character,  and  chronic  cutaneous  eruptions, 
whether  syphilitic  or  not.  It  is  usually  administered  with  other  altera- 
tives, especially  the  compound  decoction,  and  compound  syrup  of  sarsa- 
parilla.  With  the  latter,  however,  unless  taken  promptly  after  the  mix- 
ture, it  is  liable  to  undergo  decomposition,  and  to  be  converted  into 
calomel.  An  objection  has  been  made  to  its  administration  in  connection 
with  albuminous  or  glutinous  substances,  under  the  impression  that  it 
might  thus  be  rendered  insoluble  and  inert;  but,  as  suggested  by  Sou- 
beiran,  this  is  probably  the  safest  way  of  administering  it;  as  its  corro- 
sive effects  are  thus  obviated,  while,  being  soluble  in  the  blood,  it  is 
probably  taken  into  the  circulation  without  difficulty. 

Administration.  The  dose  of  corrosive  sublimate  is  from  one-sixteenth 
to  one-quarter  of  a  grain,  three  or  four  times  a  day.  Should  it  irritate 
the  stomach  and  bowels,  in  any  dose  given,  this  should  be  diminished, 
or  a  little  opium  may  be  administered  with  it.  The  most  convenient 
method  of  exhibition  is  usually  that  of  pill,  which  may  be  made  with  the 
crumb  of  bread ;  great  care  being  taken  to  diffuse  the  medicine  equably 
through  the  mass. 

Corrosive  sublimate  is  frequently  used  on  the  Continent  of  Europe,  in 
the  form  of  a  bath,  with  a  view  as  well  to  its  constitutional  impression, 
as  to  a  local  effect  on  the  skin.  In  this  mode  it  is  applied  chiefly  to  ob- 
stinate cutaneous  affections.  In  the  Hotel  Dieu  of  Paris,  a  bath  is  used 
containing  at  first  half  an  ounce  of  the  corrosive  sublimate,  which  is 
sometimes  increased  to  an  ounce  or  even  two  ounces ;  only  half  the 
quantity  being  used  in  the  cases  of  women.  In  describing  the  effects  of 
these  baths,  MM.  Trousseau  and  Pidoux  state  that  they  first  produce 
heaviness  of  the  head  and  drowsiness,  with  slight  pains  in  the  stomach, 
and  sometimes,  though  rarely,  vomiting  and  diarrhoea.  After  several 
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repetitions  of  them,  a  papulous  eruption  is  apt  to  appear  on  the  legs, 
which  is  occasionally  so  inconvenient  from  the  itching  and  pain,  that  it 
is  necessary  to  suspend  the  bathing.  The  remedy  is  not  pushed  to 
ptyalism  unless  in  syphilitic  cases.  The  baths  are  given  every  other 
day,  and  on  the  intervening  day  the  patient  is  immersed  in  a  bran  bath. 
The  effects  of  the  remedy  are  described  as  most  happy  in  the  cure  of  ob- 
stinate skin  diseases.  (Trait,  de  Therap.,  4e  ed.,  i.  201-2.)  Sulphuretted 
baths  used  conjointly,  cause  a  blackening  of  the  skin,  which  does  not 
disappear  till  after  desquamation.  Pediluvia  may  be  employed  also  to 
affect  the  constitution,  having  the  strength  of  half  a  grain  of  the  chloride 
to  a  pint  of  water. 

Solutions  of  corrosive  sublimate,  containing  from  one-sixteenth  to 
one-quarter  of  a  grain  in  a  fluidounce  of  water,  may  be  used  for  inhala- 
tion in  the  form  of  spray,  by  means  of  the  atomizer,  in  chronic  syphilitic 
affections  of  the  glottis  and  larynx. 

A  Solution  of  Corrosive  Sublimate  (LIQUOR  HYDRARQYRI  BICHLO- 
RIDI,  Lond.)  was  directed  by  the  London  College,  consisting  of  ten  grains, 
each,  of  the  bichloride  and  of  muriate  of  ammonia,  in  an  Imperial  pint 
(f*xx)  of  distilled  water.  The  dose  is  from  one  to  four  fluidrachms,  con- 
taining from  one-sixteenth  to  one-fourth  of  a  grain  of  the  corrosive  sub- 
limate, to  be  taken  in  some  mucilaginous  liquid. 

III.  AMMONIATED  MERCURY  OR  WHITE  PRECIPITATE. 

-  HYDRARGYRUM    AMMONIATUM.   U.  /S.,  Br.  —  HYDRARGYRI 

AMMONIO-CHLORIDUM.  Lond.  —  HYDRARGYRI   PRECIPITATUM 

ALBUM.  Ed.  —  Chloro-amidide   of  Mercury.  —  Amido-chlo- 

ride  of  Mercury. 

This  is  made  by  simply  precipitating  a  solution  of  corrosive  sublimate 
with  solution  of  ammonia,  and  washing  the  precipitate  till  the  washings 
are  tasteless.  The  most  probable  explanation  of  the  reactions  which 
take  place  is  that  given  by  Sir  Robert  Kane.  Assuming  the  existence 
of  a  compound  radical  consisting  of  one  equivalent  of  nitrogen  and  two 
of  hydrogen  (NH2),  which  is  ammonia  deprived  of  one  equivalent  of  hy- 
drogen, and  is  denominated  amidogen ;  it  is  only  necessary  to  suppose 
that  one  of  the  two  equivalents  of  chlorine,  contained  in  the  deutochloride 
of  mercury,  is  replaced  by  one  of  amidogen,  thus  forming  a  chloro-ami- 
dide  of  mercury.  To  produce  amidogen,  one  of  the  equivalents  of 
hydrogen  leaves  a  portion  of  the  ammonia,  and  combines  with  the  equiva- 
lent of  chlorine  lost  by  the  corrosive  sublimate,  forming  muriatic  acid, 
which,  combining  with  an  equivalent  of  undecomposed  ammonia,  re- 
mains in  solution  as  muriate  of  ammonia. 

Properties.  Ammoniated  mercury  is  in  the  form  of  a  white  powder 
or  pulverulent  masses,  inodorous,  of  a  slight  earthy  and  metallic  taste, 
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insoluble  in  water  and  alcohol,  and  soluble  without  effervescence  in 
muriatic  acid.  It  is  decomposed  and  dissipated  by  a  strong  heat.  It 
may  be  distinguished  from  calomel  by  undergoing  no  change  on  the  ad- 
dition of  ammonia,  and  by  not  being  blackened  by  trituration  with  lime- 
water.  Like  most  of  the  other  mercurials,  it  yields,  according  to  Mialhe, 
corrosive  sublimate  to  the  alkaline  chlorides. 

Little  is  experimentally  known  of  its  operation  upon  the  system;  but 
there  can  be  no  doubt  that  it  would  produce  the  general  effects  of  the 
mercurials.  Fatal  cases  of  poisoning  by  it  have  been  reported.  It  is 
employed  exclusively  as  a  topical  remedy,  usually  in  the  form  of  an 
ointment,  which  is  officinal. 

Ointment  of  Ammoniated  Mercury,  or  White  Precipitate  Ointment 
(UNGUENTUM  HYDRARGYRI  AMMONIATI,  U  S.,  Br.;  UNGUENTUM  HY- 

DRARGYRI  AMMONIO-CHLORIDI,  Lond.;    UNGUENTUM  PRECIPITATI  ALBI, 

Ed.),  made  by  rubbing  a  drachm  of  ammoniated  mercury  with  twelve 
drachms  of  simple  ointment,  is  used  to  destroy  pediculi,  and  as  a  stimu- 
lant alterative  in  indolent  ulcers,  psorophthalmia,  and  various  cutaneous 
eruptions,  as  scabies,  chronic  impetigo,  and  fav.us  or  scald-head. 

4.  Officinal  Iodides  of  Mercury. 

Of  these  there  are  only  two,  the  iodide  and  deutiodide,  which  are  dis- 
tinguished in  the  U  S.  Pharmacopeia  as  the  green  iodide  and  red  iodide, 
in  order  to  avoid  the  confusion  of  changing  nomenclature,  by  fixing  on 
some  unalterable  quality  as  the  basis  of  the  title. 

I.  GREEN  IODIDE  OF  MERCURY.  —  HYDRARGYRI  IODIDUM 
VIRIDE.  U.  S.,  Br.  —  Iodide  of  Mercury.  —  Protiodide  of  Mer- 
cury. —  Subiodide  of  Mercury. 

This  may  be  made  by  simply  rubbing  iodine  and  mercury  together 
in  proper  proportions,  a  little  alcohol  being  added  to  facilitate  the  pro- 
cess ;  or  by  reaction  between  calomel  and  iodide  of  potassium,  in  which 
case  an  interchange  of  principles  takes  place,  with  the  formation  of  chlo- 
ride of  potassium  which  may  be  removed  by  washing,  and  of  iodide  of 
mercury  which  remains.  It  sometimes  contains  deutiodide,  from  which 
it  may  be  freed  by  washing  it  thoroughly  with  boiling  alcohol. 

Properties.  Iodide  of  mercury  is  a  heavy,  yellowish-green  powder, 
inodorous  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in 
ether,  and  slightly  soluble  in  solution  of  iodide  of  potassium.  It  is  dark- 
ened on  exposure  to  light.  At  a  high  temperature  it  is  volatilized. 
Mialhe  has  shown  that,  though  less  readily  dissolved  by  the  alkaline 
chlorides  than  some  other  mercurials,  it  is  slightly  affected  by  them,  and 
is  even  more  readily  affected  than  calomel  by  muriatic  acid.  It  probably, 
therefore,  owes  its  activity  to  the  solvent  agency  of  these  substances. 
(Chimie  Appliq.  a  la  Physiolog.,  Paris,  A.D.  1856,  p.  420-1.) 
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Effects  on  the  System.  Green  iodide  of  mercury  produces  the  effects  of 
the  mercurials  generally  ;  but  different  opinions  are  entertained  of  the  de- 
gree of  its  activity.  M.  Gilbert  considers  it  much  more  active  than  calomel, 
but  less  apt  to  produce  salivation,  while  it  is  less  poisonous  than  corrosive 
sublimate.  (Ibid.,  p.  419.)  Dr.  Pereira  says  that  it  is  apowerful  irritant 
poison.  (Mat.  Meet.,  3d  ed.,  p.  8G8.)  MM.  Trousseau  and  Pidoux  con- 
sider it  a  "powerful,  indeed  very  powerful  medicine."  (Trait,  de  TJierap., 
4e  ed.,  i.  18Y.)  On  the  other  hand,  M.  Claude  took  nine  grains  with  no 
other  effect  than  an  evacuation  from  the  bowels  more  than  twenty-four 
hours  afterwards;  and  M.  Ricord  carries  the  amount  of  it,  which  he 
gives  daily,  to  six  or  eight  grains  without  inconvenience.  (Chim.  Appliq. 
a  la  Physiol.,  422.)  The  probability  is  that  iodide  of  mercury  is  of 
itself  not  more  active  than  calomel,  and  when  pure  may  be  given  in  the 
same  doses.  But  it  is  frequently  contaminated  with  the  deutiodide, 
which  is  a  very  powerful  preparation  ;  and  its  occasional  harshness  may 
be  accounted  for  in  this  way.  Besides,  it  is  dissolved  by  solution  of 
iodide  of  potassium,  thus  being  rendered  much  more  energetic  ;  and,  as 
the  two  may  often  have  been  given  together,  it  is  very  possible  that  its 
reputation  for  extraordinary  energy  may  have  arisen  partly  from  this 
cause.  M.  Mialhe  believes  that,  when  acted  on  by  iodide  of  potassium, 
it  undergoes  a  change  analogous  to  that  of  calomel  with  alkaline  chlo- 
rides ;  is  converted,  namely,  into  mercury  and  the  deutiodide ;  so  that  it 
is  the  latter  preparation,  and  not  the  protiodide  that  acts.  (Ibid.,  p.  423.) 
The  practical  inference  is,  that  great  care  should  be  taken  to  use  the 
protiodide  thoroughly  free  from  deutiodide,  and  that  the  medicine  should 
not  be  used  simultaneously  with  iodide  of  potassium. 

Therapeutic  Application.  Iodide  of  mercury  has  been  found  very 
useful  in  syphilis ;  being  preferred,  in  some  degree  probably,  under  the 
impression  that  it  is  less  liable  to  salivate  than  calomel.  Its  composition, 
moreover,  obviously  suggested  its  preferable  use  in  cases  of  that  disease 
associated  with  scrofula;  and  this  is  perhaps  its  most  useful  application. 
The  dose  is  a  grain  two  or  three  times  a  day,  to  be  gradually  increased 
until  the  desired  effect  is  produced,  or  until  some  unpleasant  symptom 
shall  appear.  It  is  most  conveniently  given  in  the  form  of  pill. 

An  Ointment  (UNGUENTUM  HYDRARGYRI  IODIDI,  Lond.)  was  directed 
in  the  London  Pharmacopoeia  to  be  prepared  by  rubbing  an  ounce  of 
the  iodide  with  two  ounces  of  wax,  and  six  of  lard,  previously  melted 
together.  It  is  used  for  certain  skin  affections  of  a  scrofulous  character, 
as  lupus ;  and  as  a  dressing  for  scrofulous,  or  scrofulo-syphilitic  ulcers.* 
It  has  not,  however,  been  retained  in  the  British  Pharmacopoeia 


*  lodo-chloride  of  mercury,  made  by  subliming  together  two  equivalents  of  calomel 
and  one  of  iodine,  is  used  by  M.  Rochard,  with  great  asserted  success,  in  the  treat- 
ment of  acne  rosacea.  The  compound  is  made  into  pills,  containing  about  one-sixth 


314  ALTERATIVES.  [PART  II. 

II.  RED  IODIDE  OF  MERCURY. — HYDRARGYRI  lODIDUM 
RUBRUM.  U.  S.,  Br. —  Deutiodide  of  Mercury.  —  Biniodide  of 
Mercury.  —  Periodide  of  Mercury. 

This  is  prepared  by  precipitating  a  solution  of  corrosive  sublimate,  by 
means  of  another  of  iodide  of  potassium.  The  reaction,  which  takes 
place  between  one  equivalent  of  the  bichloride  and  two  eqs.  of  the  iodide, 
results,  through  an  interchange  of  principles,  in  the  formation  of  chloride 
of  potassium  which  remains  in  solution,  and  deutiodide  of  mercury  which 
is  thrown  down.  The  precipitate  is  to  be  well  washed,  dried,  and  kept 
in  a  closely  stopped  bottle. 

Properties.  This  preparation  is  usually  in  the  form  of  a  heavy,  scarlet 
powder,  inodorous,  of  a  very  slight  metallic  taste,  insoluble  in  water,  but 
soluble  in  heated  alcohol,  and  in  solutions  of  the  chloride  of  sodium, 
iodide  of  potassium,  and  other  soluble  iodides,  with  which  it  is  disposed 
to  combine  chemically,  forming  double  iodides.  When  heated  it  melts, 
and  on  solidifying  assumes  a  yellow  colour,  which  it  again  changes  for 
red  on  further  cooling,  or  on  being  mechanically  disturbed.  At  a  higher 
heat  it  is  vaporized,  and  condenses  in  yellow  scales,  which  also  become 
red  on  cooling.  These  are  sufficiently  characteristic  properties. 

Effects  on  the  System.  These  are  both  locally  and  generally  like  those 
of  corrosive  sublimate,  though  perhaps  somewhat  less  violent.  It  prob- 
ably acts  through  the  agency  of  the  chloride  of  sodium  in  the  liquids  of 
the  body,  whieh  enables  them  to  dissolve  it.  The  dose  is  the  sixteenth 
or  twelfth,  gradually  increased  to  the  sixth  or  fourth  of  a  grain. 

Therapeutic  Application.  As  this  iodide  is  capable  of  bringing  the 
system  under  the  mercurial  influence,  it  is  applicable  to  the  same  pur- 
poses as  most  of  the  preparations  of  mercury,  and  especially  to  the  treat- 
ment of  scrofulous  syphilis  ;  but  its  harshness,  and  the  danger  that  might 
arise  from  an  over-dose,  have  prevented  its  use  to  any  extent  as  an  in- 
ternal remedy. 

Externally  it  is  employed  as  a  powerful  alterative  stimulant  and  es- 
charotic,  in  obstinate  ulcerous  diseases,  and  has  been  found  by  Cazenave 
especially  useful  in  lupus.  Forming  it  into  an  ointment  with  equal 
parts  of  olive  oil  and  lard,  he  applies  it  in  a  thin  layer  over  a  portion  of 
the  diseased  surface,  which  becomes  violently  inflamed,  and,  on  the  sub- 
sidence of  the  inflammation,  is  left  in  a  state  disposed  to  heal.  In  the 

of  a  grain  each,  of  which  from  one  to  three  are  taken  daily,  also  into  an  ointment 
by  mixing  one  part  with  eighty  parts  of  lard,  which  is  to  be  applied  daily  by  fric- 
tion. Considerable  inflammation  is  produced,  and  serum  or  pus  is  discharged, 
which,  on  the  suspension  of  the  application  after  two  or  three  days,  dries  into 
crusts.  These  fall  after  a  time,  leaving  the  part  less  red  and  hardened.  The  pro- 
cess is  to  be  repeated  till  recovery  is  effected.  (B.  and  F.  Medico-chir.  Rev.,  July, 
1856,  p.  185.) — Note  to  the  second  edition. 
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form  of  very  dilute  ointment,  it  has  been  used  in  opacity  of  the  cornea, 
and  obstinate  disease  of  the  eyelids. 

An  Ointment  (UNGUENTUM  HYDRARGYRI  IODIDI  RUBRI,  Dub.}  was 
directed  in  the  late  Dublin  Pharmacopoeia  to  be  made  by  rubbing  a 
drachm  of  the  iodide  with  seven  drachms  of  simple  ointment.  This 
may  be  applied  to  indolent  and  insusceptible  scrofulous  ulcers,  and,  much 
diluted,  to  other  chronic  ulcerations  of  a  less  obstinate  character.  For 
application  to  the  eye,  as  above  mentioned,  it  should  be  diluted  with  at 
least  four  times  its  weight  of  lard  or  simple  ointment.  In  about  the 
same  strength,  it  has  been  used,  in  India,  with  great  asserted  advantage 
in  goitre,  in  connection  with  the  solar  influence  ;  the  patient,  after  a 
thorough  application  of  the  ointment,  being  directed  to  sit  with  the  tu- 
mour exposed  to  the  direct  rays  of  the  sun  as  long  as  he  can  bear  them. 
Blistering  is  generally  induced,  after  which  the  ointment  is  again  applied, 
but  on  this  occasion  delicately.  No  other  treatment  is  required  in  or- 
dinary cases.  (Ed.  Med.  Journ.,  iii.  525.)  Prof.  Maclean,  of  the  Royal 
Victoria  Hospital,  Netley,  states  that  this  local  application  of  the  biniodide 
of  mercury  is  scarcely  less  useful  in  the  treatment  of  enlarged  spleen  than 
that  of  goitre.  A  piece  of  the  ointment  of  the  size  of  a  nutmeg  is  rubbed 
over  the  affected  gland,  and  the  patient  is  then  directed  to  sit  before  the 
fire  until  much  smarting  is  produced,  after  which  about  half  the  quan- 
tity is  applied  to  the  tender  surface.  The  process  is  repeated  in  two  or 
three  weeks,  and  the  local  treatment  is  aided  by  the  internal  use  of 
quinia  and  iron,  and  by  a  good  diet.  (N.  Y.  Med.  Journ.,  June,  1866, 
p.  232.) 

5.   Officinal  Sulphure.ts  of  Mercury. 

I.  RED  SULPHURET  OF  MERCURY  OR  CINNABAR.  —  HY- 
DRARGYRI SULPHURETUM  RuBRUM.  U.  S.  —  HYDRARGYRI  Bl- 

SULPHURETUM.  Lond. — CINNABARIS.  Ed. — DeutosulpJiuret  of 
Mercury. — Bisulpliuret  of  Mercury.  —  Persulphuret  of  Mer- 
cury. 

Though  formerly  recognized  by  the  London  and  Edinburgh  Colleges, 
this  has  been  abandoned  in  the  British  Pharmacopoeia,  and  is  now  ac- 
knowledged only  by  our  own.  It  is  made  by  heating  mercury  and  sul- 
phur together,  and  then  subliming.  The  two  unite  in  the  proportion  of 
two  equivalents  of  the  sulphur  to  one  of  the  mercury. 

Artificial  cinnabar  is  in  the  form  of  heavy,  deep  silvery -red,  glistening, 
crystalline,  and  striated  lumps,  which  yield,  when  pulverized,  a  beautiful 
brilliant-red  powder  called  vermilion.  It  is  inodorous,  tasteless,  insol- 
uble in  water  and  alcohol,  and  not  acted  on,  like  the  other  mercurials,  by 
the  alkaline  chlorides.  When  heated  in  close  vessels,  it  volatilizes  un- 
changed, but  in  the  air  is  decomposed,  the  sulphur  undergoing  combus- 
tion, and  the  mercury  rising  in  vapour. 
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Medical  Effects  and  Uses.  This  sulphuret  is  thought  to  be  entirely 
inert  in  its  unaltered  state.  The  only  use  made  of  it  is  for  the  purpose 
of  mercurial  fumigation.  Being  converted  by  heat,  with  access  of  air, 
into  sulphurous  acid  and  mercurial  vapour,  it  becomes  efficient  in  this 
method  of  application,  and  has  sometimes  been  used  in  venereal  ulcers 
of  the  throat,  and  in  other  cases  requiring  a  very  speedy  salivation.  In 
order  to  this  effect,  the  vapours  must  be  inhaled ;  and  the  obvious  ob- 
jection occurs,  that,  as  the  sulphurous  acid  must  be  inhaled  at  the  same 
time,  very  unpleasant  and  even  hazardous  irritation  of  the  air-passages 
might  be  endangered.  When  the  object,  therefore,  is  to  introduce  mer- 
curial vapours  into  the  lungs,  the  black  oxide  or  calomel  would  be  de- 
cidedly preferable. 

But  the  vapours  of  cinnabar  have  also  been  applied  to  the  external 
surface,  and  in  this  way  may  sometimes  prove  serviceable.  It  is  es- 
pecially in  syphilitic  eruptions  that  they  have  been  thus  employed ;  but 
they  might  also  be  used  in  any  other  obstinate  eruption,  demanding  a 
powerfully  alterative  and  stimulant  impression.  In  such  cases,  the 
attendant  sulphurous  acid  maybe  useful.  From  ten  grains  to  a  drachm 
or  two  of  the  cinnabar  may  be  used,  according  to  the  extent  of  surface 
which  it  may  be  desired  to  affect.  It  may  be  simply  placed  on  a  plate 
of  heated  iron,  which,  when  the  application  is  to  be  general,  must  be  in- 
troduced within  a  vapour  bath,  especial  care  being  taken  that  the  head 
of  the  patient  shall  project,  and  that  the  aperture  around  his  neck  be  well 
closed.  When  the  application  is  to  be  limited  to  a  single  limb,  it  may  be 
introduced  into  a  box  made  for  the  purpose,  with  an  opening  to  admit  the 
limb. .  It  may  be  sufficient,  sometimes,  to  direct  the  vapours  upon  a  par- 
ticular spot,  by  means  of  an  instrument  resembling  a  funnel. 

II.  BLACK  SULPHURET  OF  MERCURY  OR  ETHIOPS  MIN- 
ERAL.—  HYDRARGYRI  SULPHURETUM  NIGRUM.  U.  S.  1850. 

Ethiops  mineral  has  ceased  to  be  officinal,  and  probably  deservedly  so. 
It  is  prepared  by  simply  rubbing  mercury  and  sulphur  together.  A 
chemical  union  takes  place,  and  a  black  powder  results.  At  one  time 
this  was  thought  to  be  the  protosulphuret  of  mercury;  but,  on  the 
authority  of  Mr.  Brande,  it  is  now  generally  admitted  to  be  a  mixture  of 
cinnabar  or  the  deutosulphuret  with  sulphur. 

It  is  a  heavy,  black,  inodorous,  and  tasteless  powder,  insoluble  in  water 
and  alcohol,  and  having  no  reaction  with  the  alkaline  chlorides.  It  is 
completely  dissipated  by  heat. 

In  its  operation  upon  the  system,  it  is  nearly  if  not  quite  inert.  It 
has,  however,  been  supposed  to  have  an  alterative  effect,  and  has,  there- 
fore, been  prescribed  in  scrofulous  swellings  and  cutaneous  eruptions, 
particularly  in  the  cases  of  children.  The  dose  is  stated  at  from  five  to 
thirty  grains  several  times  a  day ;  but  doses  of  several  drachms  have 
been  taken,  for  a  considerable  time,  with  little  or  no  effect. 
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The  Cyanide  of  Mercury  (HYDRARGYRI  CYANIDUM,  U.  S.),  though 
recognized  in  our  Pharmacopeia,  is  so  potent  a  poison,  and  possesses  so 
little  distinctive  medical  virtue,  that  it  might  well  be  discharged  from 
the  officinal  catalogue.  The  dose  of  it  is  from  the  sixteenth  to  the  eighth 
of  a  grain.  (See  U.  S.  Dispensatory.} 

6.  Officinal  Salts  of  Mercury. 

The  proper  salts  of  mercury  are  at  present  scarcely  used  except  for 
topical  purposes.  The  nitrate  and  acetate  were  at  one  time  given  inter- 
nally, but  have  been  generally  abandoned.  Of  the  salts  in  use,  I  shall 
treat  in  this  place  only  of  the  nitrate,  in  the  form  of  the  citrine  ointment. 
The  yellow  subsulphale  or  turpelh  mineral  will  be  considered  with  the 
emetics  and  errhines,  and  the  solution  of  the  pernitrate  or  supernitrate 
with  the  escharotics. 

OINTMENT  OF  NITRATE  OF  MERCURY.  —  UNGUENTUM 
HYDRARGYRI  NITRATIS.  U.  S.,  Br.  —  UNGUENTUM  CITRINUM. 
Ed.  —  Citrine  Ointment. 

According  to  the  directions  of  the  IT.  S.  Pharmacopoeia,  citrine  oint- 
ment is  made  by  dissolving  mercury  in  nitric  acid,  adding  the  solution 
to  a  mixture  of  neat's  foot  oil  and  lard  heated  together  to  200°,  and 
stirring  until  effervescence  ceases,  and  the  ointment  thickens.  In  the 
process,  there  is  first  obtained  in  solution  a  mixture  of  the  nitrates  of 
the  protoxide  and  deutoxide,  which  are  afterwards  decomposed  to  some 
extent,  and  probably  converted  into  the  yellow  subnitrate  of  the  deut- 
oxide of  mercury;  while  the  oils  themselves  are  partially  converted  into 
the  fatty  acids,  which  probably  combine  with  a  portion  of  mercurial  oxide, 
from  which  the  nitric  acid  has  been  separated.  The  precise  changes, 
however,  have  not  been  satisfactorily  ascertained,  and  they  differ  some- 
what with  the  circumstances  of  the  operation.  It  is  clear  that  the  oxi- 
dation of  the  fatty  matter,  and  the  deutoxidation  of  the  protoxide  of  mer- 
cury, are  effected  at  the  expense  of  a  portion  of  the  nitric  acid,  which, 
being  thus  decomposed,  escapes  in  the  form  of  nitrous  fumes. 

This  ointment  has  a  fine  yellow  colour  when  first  prepared,  which, 
however,  gradually  changes  to  a  greenish  hue  on  exposure.  If  well 
made,  it  retains  its  proper  unctuous  consistence  for  a  long  time.  Its 
odour  is  nitrous,  but  peculiar. 

It  is  irritant,  and  probably  alterative  to  the  surface  to  which  it  is  ap- 
plied, and  is  one  of  the  best  local  remedies  in  chronic  cutaneous  eruptions 
requiring  stimulation.  The  particular  affections  in  which  it  has  been 
found  most  efficacious  are  porrigo  and  impetigo,  especially  the  latter, 
affecting  the  scalp  and  the  face,  in  the  form  of  tinea  capitis  and  crusta 
lactea.  It  has  also  proved  serviceable  in  the  advanced  stage  of  eczema, 
when  the  inflammation  has  quite  subsided,  and  in  the  scaly  affections, 
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psoriasis,  lepra,  and  pityriasis.  It  is,  in  general,  not  applicable  to  the 
earlier  stages  of  these  affections,  and,  when  first  used,  should  be  con- 
siderably diluted  with  lard  ;  the  strength  being  gradually  increased  as 
the  case  may  seem  to  require.  If  it  augment  the  irritation,  it  should  be 
suspended,  and  resumed  at  a  later  stage  of  the  disease.  In  the  affection 
of  the  edges  of  the  eyelids  denominated  psorophlhalmia,  it  is  an  excellent 
application.  It  may  also  be  used,  as  a  stimulant  and  alterative  dressing, 
in  foul  phagedenic  or  indolent  ulcers,  particularly  those  of  syphilitic 
origin. 


II.  ARSENIC. 
ARSENICUM.  U.S. 

I  shall  treat  first  of  the  effects  and  uses  of  arsenic  as  a  medicine,  and 
then  of  its  several  preparations.  It  will  be  understood  that,  in  the  fol- 
lowing observations,  it  is  not  the  metal  in  its  uncombined  state  that  will 
be  under  consideration,  but  those  states  of  it,  whatever  they  may  be,  in 
which  it  actually  operates  on  the  system.  There  can  be  no  doubt  that 
it  is  the  arsenic  itself  which  gives  to  all  its  preparations  whatever  pecu- 
liar efficiency  they  may  possess,  although,  when  quite  pure,  it  may  have 
but  a  very  doubtful  influence. 

Arsenic  has  by  some  been  ranked  among  the  tonics ;  but  it  has  always 
appeared  to  me,  judging  from  its  known  effects,  to  be  very  different  in 
its  operation  from  those  medicines,  considered  as  a  class.  The  anti- 
periodic  power  which  it  possesses  in  common  with  Peruvian  bark  and 
its  derivatives,  and  which  has  mainly  led  to  this  opinion  of  its  character, 
is  not  specially  a  tonic  property,  and  does  not  belong  to  bark  itself  as  a 
tonic.  The  medicine  which  probably  possesses  it  in  the  highest  degree, 
next  to  the  two  mentioned,  is  opium,  which  certainly  has  no  claim  to  be 
ranked  with  the  tonics.  The  effects  of  arsenic  are  quite  peculiar,  and, 
in  the  existing  state  of  our  knowledge,  it  is  impossibje  to  place  it  in  any 
other  association  of  medicines  than  the  present,  without  leading  to  false 
notions  of  its  character.* 


*  It  is  right  to  say  that  this  view  of  the  remedial  properties  of  arsenic  is  not  uni- 
versally accepted.  By  M.  A.  Wahu,  who  has  written  on  the  subject,  it  is  considered 
as  the  best  reconstructive  medicine  in  our  possession.  This  character  is  manifested, 
1.  in  the  increased  appetite,  the  correction  of  constipation  without  the  production  of 
diarrhoea,  and  the  general  regularity  of  the  digestive  processes ;  2.  in  the  improvement 
of  the  function  of  respiration  in  its  relation  to  the  blood;  3.  in  the  greater  muscular 
vigour;  and  4.  in  the  favourable  influence  of  the  improved  health  upon  the  mental 
condition.  Hence  its  peculiar  efficacy  in  the  cachectic  state  of  malarial  fevers,  and 
that  which  is  so  apt  to  follow  these  fevers ;  in  the  condition  of  system  predisposing  to 
phthisis;  in  the  anemic  condition;  and  in  thefeebleness  of  old  age.  (Ann.  de  Therap., 
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1.  Effects  on  the  System. 

In  its  lowest  remedial  doses,  arsenic  may  often  be  given  for  a  con- 
siderable time,  without  any  other  discoverable  sign  of  its  operation  than 
the  relief  or  cure  of  the  disease  for  which  it  may  be  administered.  It 
is,  therefore,  properly  an  alterative.  Generally  speaking,  however,  it 
does  produce  some  observable  effects,  which  serve  as  a  signal  to  the  pre- 
scriber  to  diminish  the  dose,  or  to  withhold  the  medicine  for  a  time. 
The  symptom  which  I  have  generally  noticed  among  the  first,  when  it 
is  very  carefully  given  with  a  special  view  to  avoid  gastric  irritation,  is 
an  edematous  state  of  the  eyelids  and  the  cellular  tissue  of  the  face  be- 
neath them.  If  the  medicine  be  persevered  in,  this  oedema  may  spread 
considerably;  and  it  is  so  common  an  effect  as  to  have  received  the  name 
of  oedema  arsenicale.  I  have  met  with  one  instance,  and  only  one,  in 
which  this  effusion  appeared  to  extend  over  the  body,  constituting  a  full 
attack  of  anasarca;  and  in  that  case,  which  was  one  of  intermittent  fever 
in  a  boy,  I  was  unable  to  determine,  certainly,  whether  the  dropsy  re- 
sulted from  the  arsenic  or  from  the  disease,  though  inclined  to  ascribe  it 
to  the  former.  The  oedema  does  not,  in  general,  make  its  appearance 
until  some  days  after  beginning  with  the  medicine,  sometimes  not  for  a 
week  or  ten  days,  or  even  more ;  and  I  have  carried  patients  through  a 
course  of  treatment  extending  to  months,  with  the  effect  of  curing  long- 
continued  skin  affections,  without  any  symptom  of  the  kind,  or  indeed 
any  other  disagreeable  symptom. 

If,  however,  the  dose  is  somewhat  large,  or  the  patient  peculiarly  sus- 
ceptible, the  first  sign  of  the  action  of  the  medicine  is  usually  presented  in 
the  stomach.  Sometimes  there  is  a  slight  temporary  increase  of  appe- 
tite, such  as  any  acrid  substance  may  produce  by  its  first  excitant  im- 
pression ;  but  more  frequently  the  patient  complains  of  heat  in  the  throat, 
epigastric  uneasiness,  anorexia,  nausea,  or  burning  pain  in  the  stomach, 
and  sometimes  of  general  heat,  and  more  or  less  headache,  while  the 

1866,  p.  256.)  The  reader  need  not  be  informed  that  these  opinions  about  the  phy- 
siological properties  and  therapeutical  effects  of  arsenic  are  not  those  of  the  author. 
I  have  prescribed  arsenic  very  frequently  both  in  public  and  private  practice,  and 
have  had  occasion  to  use  it  in  my  own  person  in  reference  to  its  curative  influence; 
but  have  met  with  none  of  the  remarkable  effects  as  a  tonic,  above  enumerated,  ex- 
cept sometimes,  perhaps,  the  provocation  of  an  appetite,  as  the  slightest  result  of 
its  irritative  property;  and,  as  regards  its  medical  use,  the  conditions  of  system  in 
which  M.  Wahu  has  found  it  most  efficacious  are  those  to  which  I  think  it  least  ap- 
plicable, and  which,  indeed,  are  very  apt  to  result  from  its  abuse.  So  far,  there- 
fore, as  my  own  experience  and  observation  can  be  allowed  weight,  I  would  guard 
the  young  practitioner  against  being  led  astray  by  these  notions  of  arsenic  as  a 
reconstructive  agent.  Indeed,  it  is  only  when  it  produces  no  sensible  unpleasant 
effect  that  M.  Wahu  Halms  for  it  these  powers;  and  there  is  here  ample  play  for 
the  influence  of  the  imagination  and  of  preconception.  (Note  to  the  third  edition.) 
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pulse  is  someAvhat  accelerated;  symptoms,  however,  which  subside 
quickly  on  the  omission  of  the  medicine.  Should  it  be  persevered  with, 
or  given  still  more  largely,  the  irritation  of  the  primse  vise  is  greatly  in- 
creased; vomiting  and  purging,  with  griping  pains  ensue;  and  other 
symptoms  which  indicate  derangement  of  the  system  at  large,  such  as 
heat  and  dryness  of  skin,  excited  pulse,  languor,  weakness,  wakefulness, 
etc.  Beyond  these,  the  effects  of  arsenic  cannot  proceed  without  be- 
coming poisonous;  and,  as  soon  as  the  symptoms  appear,  the  medicine 
should  be  at  once  omitted. 

Curious  accounts  have  been  given  of  the  use  of  arsenic  as  an  habitual 
stimulant  by  the  peasants  of  Styria,  in  the  Austrian  dominions,  who  are 
said  to  be  invigorated  by  it,  improving  in  appetite,  colour,  and  general 
comfort,  so  as  to  acquire  a  fondness  for  the  luxury,  and  to  be  unable  to 
relinquish  it  without  suffering.  These  statements,  however,  were  so 
contrary  to  what  had  previously  been  known  of  its  effects,  that  they 
could  scarcely  be  deemed  worthy  of  credence,  without  further  authenti- 
cation. Some  countenance  was  lent  to  them  by  an  account  given  by 
MM.  Trousseau  and  Pidoux,  that  one  of  them,  probably  M.  Trousseau, 
after  he  had  taken  eight  centigrammes  (somewhat  more  than  a  grain)  of 
arsenious  acid,  had  felt  a  general  excitement,  similar  to  that  produced 
by  strong  coffee,  with  an  extraordinary  sense  of  vigour  in  the  lower  ex- 
tremities, enabling  him  to  take  a  long  walk  without  fatigue.  ( Traite  de 
Therap.,  4th  ed.,  i.  258.)  More  recently  some  confirmation  of  these 
accounts  have  been  given  from  various  authoritative  sources ;  and,  though 
we  are  not  called  on  to  believe  all  the  extravagances  that  were  reported, 
we  are  bound  to  admit  that  such  a  habit  does  actually  exist  with  a  cer- 
tain number  in  these  regions,  that  much  larger  quantities  are  taken  with 
present  impunity  than  would  formerly  have  been  deemed  compatible  with 
life,  and  that  at  least  the  impression  prevails  of  its  great  efficiency  in  in- 
creasing muscular  vigour,  improving  respiration,  and  giving  an  appear- 
ance of  youth  to  the  complexion.* 

*  Apparently  one  of  the  most  reliable  accounts  of  arsenic-eating  in  Styria  has 
been  given  by  Mr.  Charles  Heisch,  in  the  Pharmaceutical  Journal  and  Transactions 
for  May,  1860  (2d  ser.,  i.  556).  Mr.  Heisch,  having  been  in  correspondence  with 
medical  men  and  other  residents  of  the  district  where  the  practice  was  said  to  pre- 
vail, received  from  them  very  valuable  communications,  of  which  that  from  Dr. 
Lorenz,  Imperial  Professor  of  Natural  History,  formerly  of  Saltzburg,  gives  very 
interesting  and  apparently  reliable  information,  of  which  the  following  is  an 
abstract. 

The  practice  certainly  prevails  to  some  extent:  but  it  is  extremely  difficult  to  get 
precise  information;  as  the  purchase  of  arsenic  without  a  physician's  prescription 
is  illegal,  and  few  are  willing  to  acknowledge  the  use  of  it,  for  fear  of  the  penalty. 
The  usual  practice,  he  says,  is  to  begin  with  a  piece  of  arsenious  acid  of  the  size  of 
a  pin's  head,  gradually  increased  to  that  of  a  pea,  which  is  taken  once  daily,  upon 
an  empty  stomach,  in  some  warm  liquid,  such  as  coffee.  The  first  dose  "is  always 
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I  have  little  doubt  that  the  dangers  of  the  medicine,  and  its  essentially 
pernicious  character,  have  been  exaggerated,  in  the  general  opinion,  much 
beyond  what  the  exact  truth  will  warrant.  I  have  myself  administered 
Fowler's  solution  almost  or  quite  continuously,  in  alterative  doses,  for 
two,  three,  and  even  six  months,  without  witnessing  any  disagreeable 
effects  from  it  at  the  time  or  subsequently,  but  on  the  contrary  great  im- 

productive  of  unpleasant  symptoms,  such  as  burning  pain  in  the  stomach,  and  sick- 
ness, but  not  severe;  and,  at  each  increase  of  the  dose  afterwards,  the  same  up- 
pleasant  effects  are  said  to  be  experienced.  It  is  asserted  that  the  complexion  and 
general  appearance  are  much  improved,  and  the  age  seems  to  be  less  than  it  really 
is  ;  but  Prof.  Lorenz  has  never  heard  of  a  case  in  which  the  object  of  its  use  was  to 
improve  personal  beauty.  When  the  arsenic-eater  has  once  acquired  the  habit, 
he  can  only  get  rid  of  it  safely  by  a  gradual  diminution  of  the  daily  dose ;  for  a 
sudden  cessation  causes  sickness  and  burning  pains  in  the  stomach,  with  other 
symptoms  of  poisoning,  soon  followed  by  death.  As  a  general  rule,  arsenic-eaters 
are  long-lived,  and  are  peculiarly  exempt  from  prevailing  diseases ;  but,  unless 
they  gradually  abandon  the  practice,  they  invariably  die  suddenly  at  last.  In 
some  of  the  arsenic  works,  the  men  are  said  to  adopt  the  practice  of  arsenic-eating, 
as  the  only  method  of  protecting  them  from  the  poisonous  agency  of  the  fumes.  A 
gentleman,  engaged  in  the  superintendence  of  works  of  this  kind,  who  had  been  in- 
duced to  adopt  the  practice  in  self-defence,  gives  the  following  account  of  the  symp- 
toms which  occurred  upon  an  attempt  suddenly  to  break  the  habit.  On  the  third  day 
of  the  second  week  after  having  omitted  the  daily  dose,  he  was  attacked  with  faint- 
ness,  depression  of  spirits,  mental  weakness,  and  a  total  loss  of  his  little  remaining 
appetite,  with  an  entire  loss  of  sleep.  On  the  fourth  day,  violent  cardiac  palpita- 
tions came  on,  attended  with  profuse  perspiration.  Inflammation  of  the  lungs  fol- 
lowed, and  he  was  laid  up  for  nine  weeks.  As  a  restorative  he  resumed  the  arsenic- 
eating,  and  recovered  his  previous  state  of  health,  with  the  firm  conviction  that  he 
must  have  died  if  he  had  persevered  in  his  abstinence. 

Notwithstanding  all  this  testimony,  and  much  more  that  might  be  adduced,  I  am 
unable  to  divest  myself  of  the  suspicion  that  there  is  yet  something  to  be  learned 
in  relation  to  this  supposed  habit,  that  will  tend  to  diminish  the  marvellous  that 
appears  to  envelope  it.  A  case  has  been  reported  by  Dr.  Parker,  of  Halifax,  Nova 
Scotia,  which  throws  much  doubt  upon  the  supposed  harmlessness  of  the  habit  of 
arsenic-eating  as  practised  in  Styria.  A  young  man  came  under  his  care  with 
symptoms  closely  analogous  to  those  ascribed  to  poisonous  doses  of  this  metal. 
He  confessed  to  his  physician  that,  some  years  previously,  attracted  by  the  accounts 
of  the  effect  upon  the  complexion  and  general  health  produced  in  the  arsenic- eaters 
of  Styria,  he  had  been  induced  to  try  the  plan  himself — beginning  with  a  very  small 
portion  of  the  arsenious  acid,  and  gradually  increasing  it.  The  symptoms  with 
which  he  was  at  length  attacked,  and  for  which  he  had  called  for  medical  aid,  were 
intense  pain  in  the  epigastrium,  not  much  increased  by  pressure;  swollen  and 
tympariitic  abdomen;  incessant  vomiting;  intense  thirst;  a  pulse  of  110;  weak- 
ness; and  coolness  of  the  surface.  The  tongue  was  moist  and  covered  with  a  white 
fur,  and  the  respiration  was  natural ;  but  he  had  an  anxious  expression  of  counte- 
nance, and  a  dark-greenish  complexion;  and  after  a  short  time  he  died.  Through- 
out the  whole  continuance  of  the  habit,  there  seems  to  have  been  no  improvement  of 
the  complexion,  no  appreciable  effect  on  the  respiration,  and  no  increased  muscular 
strength.  (Ed.  Med.  Journ.,  Aug.  1864,  p.  116.) — Note  to  the  third  edition. 
VOL.  II. — 21 
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provement,  and  not  unfrequently  cures  of  the  cutaneous  affections  for 
which  it  was  administered.  On  a  visit  to  Swansea  in  South  Wales, 
some  years  since,  I  was  assured  by  respectable  physicians  of  the  place, 
that  at  the  copper  smelting  works  in  the  neighbourhood,  which  load  the 
whole  atmosphere  around  them  with  the  vapour  of  arsenic,  so  that  vegeta- 
tion perishes  in  the  near  vicinity,  and  an  alliaceous  odour  can  sometimes 
be  perceived  at  a  considerable  distance,  the  workmen  themselves  did  not 
appear  to  suffer.  They  were  somewhat  paler,  it  is  true,  than  the  peas- 
ants of  the  country,  but  were  not  more  liable  to  disease,  nor  shorter 
lived  than  their  neighbours.  Dr.  Paris,  in  his  Pharmacologia,  states  that, 
in  a  marshy  locality  in  Cornwall,  formerly  subject  to  intermittent  fever, 
it  has  ceased  to  prevail  since  copper  smelting  works  have  been  established 
in  the  neighbourhood. 

These  facts  may  tend,  in  some  measure,  to  remove  any  existing  fears 
as  to  the  safety  of  arsenic,  used  with  due  caution  as  a  medicine ;  but 
they  should  not  render  the  practitioner  careless.  If  the  dose  never  be 
allowed  to  exceed  the  legitimate  limits,  and  the  medicine  be  suspended 
or  suitably  diminished  on  the  occurrence  of  any  unpleasant  symptom,  no 
danger  of  serious  injury  from  its  use  need  be  apprehended ;  but  reck- 
lessness or  negligence  may,  in  the  employment  of  this,  as  of  any  other 
powerful  remedy,  lead  to  irreparable  mischief. 

Poisonous  Effects.  Sometimes,  when  a  large  quantity  of  powdered 
arsenious  acid  is  taken  on  a  full  stomach,  the  poison  is  wholly  rejected 
along  with  the  gastric  contents,  and  no  ill  effects  follow.  A  case  is  re- 
lated, in  which  half  an  ounce  was  swallowed,  with  the  effect  of  vomiting, 
and  without  causing  death.  But  such  cases  are  very  rare.  Generally, 
the  poisonous  symptoms  from  arsenious  acid  make  their  appearance  in 
about  half  an  hour,  or  an  hour,  after  it  has  been  swallowed,  but  oc- 
casionally in  a  very  few  minutes ;  and  instances  are  on  record  in  which 
they  have  been  postponed  for  several  hours,  in  one  case  so  long  as  eight. 
A  severe  burning  pain  is  felt  in  the  stomach,  usually  increased  by  pres- 
sure ;  nausea  comes  on,  quickly  followed  by  vomiting,  and  somewhat 
later  by  diarrhoea ;  the  ejected  matters  produce  inflammation  of  the 
mucous  surface  over  which  they  pass,  giving  rise  to  a  sense  of  constric- 
tion and  burning  heat  in  the  throat,  with  a  deep-purplish  redness  of  the 
lips  and  mouth,  and  intense  thirst;  the  vomiting  becomes  incessant, 
with  the  discharge  of  everything  taken  into  the  stomach  ;  the  diarrhoea 
is  often  attended  with  tenesmus,  and  occasionally  with  excoriations  of 
the  anus ;  the  abdomen  becomes  swollen,  hard,  and  extremely  tender ; 
sometimes  the  skin  is  hot,  sometimes  pale  and  cold,  with  a  clammy  sweat ; 
the  pulse  is  frequent,  small,  irregular,  and  at  length  extremely  feeble  or 
imperceptible;  the  respiration  is  often  laboured,  from  the  pain  produced 
by  the  descent  of  the  diaphragm;  palpitations,  faintness,  great  prostra- 
tion, cramps  in  the  extremities,  and  hiccough,  mark  the  implication  of 
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the  nervous  system  ;  and,  finally,  delirium,  tetanic  spasms,  convulsions, 
and  paralysis,  one  or  all,  precede  the  closing  scene.  The  sufferings  of 
the  patient  are  often  most  excruciating.  Sometimes  there  is  an  itching 
sensation,  with  or  without  an  eruption  on  the  surface.  Copious  ptyalism 
has  been  occasionally  observed.  The  urine  is  generally  scanty,  some- 
times bloody  or  albuminous,  and  causes  in  its  discharge  a  burning  pain, 
which  may  extend  to  the  whole  genital  organs,  and  is  occasionally  at- 
tended with  priapism.  The  discharges  are  various  in  appearance ;  but 
from  the  stomach  they  are  usually  brown,  and  mixed  with  mucus  or 
blood,  and  from  the  bowels  are  not  unfrequently  also  bloody,  and  at  a 
later  period  black  and  offensive. 

Instead  of  the  preceding  symptoms,  which  are,  for  the  most  part,  signs 
of  an  intense  gastro-enteritis,  the  patient,  in  some  rare  instances,  suffers 
little  or  no  pain ;  even  vomiting  and  purging  may  be  absent ;  but  pros- 
tration speedily  supervenes,  with  faintness  or  syncope,  and  evidences  of 
great  nervous  disorder,  as  delirium,  coma,  convulsions,  or  paralysis. 
Either  the  shock,  made  through  the  stomach  upon  the  nervous  centres, 
is  so  great  as  to  prostrate  the  system  below  the  point  of  inflammatory 
reaction,  as  sometimes  happens  from  a  violent  blow  on  the  epigastrium; 
or  the  poison  is  rapidly  absorbed,  and  produces  the  effect  directly  upon 
the  brain  and  heart.  I  am  inclined  to  the  former  of  these  opinions. 

In  other  cases,  again,  the  gastro-enteritic  symptoms  are  violent  at  first, 
but,  passing  off,  leave  the  patient  suffering  with  nervous  affection,  vary- 
ing, according  to  Dr.  Christison,  from  coma  to  a  slight  palsy  of  the  limbs 
resembling  that  of  lead,  with  intermediate  grades  of  epileptic  convulsion, 
tetanic  spasm,  or  symptoms  of  hysteria  or  madness. 

Arsenical  palsy  has  been  particularly  investigated  by  M.  Imbert 
Gourbeyre,  of  Clermont,  in  France,  who  states  that  it  especially  affects 
the  lower  limbs,  but  has  a  tendency  to  become  general,  and  usually  ex- 
tends to  the  upper  limbs,  which,  however,  are  less  seriously  affected, 
and  first  recover.  The  palsy  may  last  from  several  months  to  years. 
It  is  attended  with  cramps,  painful  shocks,  formication,  etc.,  and  may  be 
partial  or  complete.  It  never  follows  the  careful  therapeutic  use  of 
arsenic  however  long  continued,  and  occurs  only  when  poisonous  doses 
have  been  taken,  differing  in  this  respect  from  the  palsy  caused  by  lead. 
(Ann.  de  Therap.,  1858,  p.  229.) 

Death  has  happened  so  early  as  two  hours  after  the  taking  of  the 
poison ;  but  generally  it  does  not  occur  under  eighteen  hours,  and  some- 
times not  for  several  days. 

The  smallest  quantity,  I  believe,  known  to  have  caused  death,  is  two 
and  a  half  grains  of  arsenious  acid  in  a  stout  girl,  and  half  a  fluidounce 
of  Fowler's  solution,  equivalent  to  about  two  grains  of  the  acid,  in  the 
case  of  a  woman. 

The  external  application  of  arsenic  is  capable  of  producing  poisonous 
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effects;  and  it  has  been  observed  that  the  symptoms  are  the  same  as 
when  it  has  operated  through  the  stomach,  including  the  vomiting,  purg- 
ing, abdominal  pains,  and  other  evidences  of  gastro-enteritis,  as  well  as 
those  which  obviously  spring  from  the  absorption  of  the  poison.  Arse- 
nious  acid  has  been  much  used  as  an  escharotic  in  cancerous  affections; 
and  numerous  instances  have  occurred,  in  which,  under  such  circum- 
stances, it  has  been  absorbed  with  fatal  effect.  It  was  at  first  thought 
that  the  liability  to  act  in  this  way  must  be  in  proportion  to  the  amount 
employed  ;  and  care  was,  therefore,  deemed  necessary  not  to  apply  it  too 
freely  to  the  surface  to  be  destroyed;  but  experience  seems  to  have 
shown,  that  the  result  is  more  likely  to  happen  from  small  than  large 
quantities.  The  more  speedily  and  the  more  completely  the  surface  is 
destroyed,  the  less  will  be  its  power  of  absorption,  as  dead  flesh  does  not 
absorb  ;  and  the  larger  the  quantity  of  arsenic  employed,  the  more  rapid 
and  extensive  must  be  the  escharotic  effect.  It  seems,  therefore,  that  the 
result  of  experience,  in  this  case,  corresponds  with  what  ought  to  be  the 
conclusion  of  the  judgment. 

Slow  Poisoning.  When  arsenic  is  taken  in  small  quantities,  repeated 
at  intervals,  for  a  long  time,  a  condition  of  slow  poisoning  is  induced, 
which  may  eventuate  fatally.  This  method  has  sometimes  been  resorted 
to  by  poisoners,  in  order  to  conceal  their  crime,  by  giving  to  the  affection 
the  appearance  of  a  gradually  increasing  disease.  Sometimes  it  is  said 
that  a  gradual  failure  of  the  vital  powers  takes  place,  with  loss  of  appe- 
tite, debility,  and  a  general  inert  state  of  the  faculties  of  mind  and  body, 
without  any  special  or  very  obvious  symptom.  But  I  exceedingly  doubt 
this  method  of  operation.  It  seems  to  me  quite  incompatible  with  what 
I  have  seen  of  the  action  of  arsenic,  and  with  what  is  generally  stated  of 
its  effects,  that  it  should  act  fatally  in  this  slow  way,  without  producing 
obvious  characteristic  phenomena.*  The  most  characteristic  symptoms 
are  nausea  and  vomiting,  purging,  and  severe  abdominal  pains,  following 
on  each  occasion  the  administration  of  the  poison.  Thirst,  redness  of  the 
eyes,  and  a  cutaneous  eruption  have  been  occasionally  observed  by  Dr. 
Pereira,  among  the  first  symptoms.  Dryness  and  constriction  of  throat, 
hoarseness,  soreness  of  the  fauces  with  painful  deglutition,  and  ptyalism 
have  been  noticed  in  some  instances.  A  chronic  condition  of  inflamma- 
tion of  the  alimentary  canal  is  at  length  induced;  furred  tongue,  and  dry- 
ness,  stricture,  and  burning  heat  in  the  mouth,  fauces,  and  oesophagus 
are  experienced ;  distress  of  stomach,  with  great  irritability  of  the  organ, 
so  that  everything  taken  into  it  is  rejected,  is  not  uncommon ;  there  is 
usually  diarrhrea,  or  at  least  looseness  of  the  bowels,  with  griping  pains ; 
the  pulse  becomes  frequent,  small,  and  irregular ;  emaciation  takes  place; 

*  See  the  description  of  a  case  of  slow  poisoning  from  arsenic  in  the  B.  and  F. 
.Medico-chirurg.  Rev.,  April,  1856,  p.  400. 
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oedema  of  the  face  and  limbs  supervenes ;  and  at  last  the  nervous  system 
becomes  seriously  implicated,  and  neuralgic  pains,  tremors,  headache, 
vertigo,  morbid  vigilance,  convulsions,  and  paralysis,  more  or  less  com- 
plete, indicate  the  slow  approach  of  death.  The  fatal  issue  is  sometimes 
preceded  by  delirium  or  stupoi1,  and  sometimes  occurs  without  them,  the 
mind  remaining  unclouded  to  the  last.  A  curious  effect,  occasionally  pro- 
duced by  arsenic,  is  the  falling  of  the  hair  and  nails. 

In  the  Medical  Times  and  Gazette  for  February,  185T,  Dr.  Wm.  Hinds 
called  attention  to  cases  of  arsenical  poisoning,  which  appeared  to  result 
from  living  in  rooms,  the  walls  of  which  were  covered  with  a  paper, 
coloured  by  arsenical  green,  or  arsenite  of  copper.  The  result  was 
ascribed  to  the  inhalation  of  particles  of  the  paper  which  were  constantly 
separating,  and  floated  in  the  air  of  the  apartment.  (Pharm.  Journ.  and 
Trans.,  Oct.  1858,  p  222.)  There  seems  to  be  no  doubt  of  the  correct- 
ness of  this  statement.  A  portion  of  dust  from  such  an  apartment,  which 
had  accumulated  on  the  tops  of  some  books,  was  examined  by  Dr.  A.  S. 
Taylor,  and  found  to  contain  arsenic.  (Lancet,  Jan.  1859,  p.  4.)  A  pecu- 
liar papulous  eruption,  sometimes  followed  by  ulcers,  has  been  noticed 
as  occurring  in  the  workmen  engaged  in  preparing  arsenite  of  copper. 
(Arch.  Gen.,  5e  ser.,  x.  683.) 

Appearances  after  Death.  In  those  cases  in  which  arsenic  destroys 
life  as  by  an  overwhelming  blow,  no  abnormal  appearance  has  been 
found  after  death.  Generally,  however,  there  are  abundant  signs  of  in- 
flammation of  the  mucous  membrane  of  the  stomach  and  bowels,  as  red- 
ness, softening,  bloody  effusion,  ulceration,  and  sometimes  gangrenous 
patches.  Marks  of  inflammation  have  been  found  also  in  the  interior  of 
the  heart,  the  bronchial  tubes,  the  urinary  passages,  etc.  The  blood  is 
said  to  be  sometimes  fluid  and  dark;  but  this  is  not  a  necessary  or  char- 
acteristic effect  of  the  poison ;  and  M.  Flandin  has  seen  the  blood  of  a 
person  poisoned  with  arsenic  perfectly  healthy.  ( Taylor  on  Poisons, 
London,  1848,  p.  31.)  The  same  evidences  of  gastro-enteric  inflam- 
mation have  been  noticed,  after  death  from  the  external  use  of  the 
poison. 

Treatment  of  the  Poisoning.  If  the  patient  vomit,  the  stomach  should 
be  well  washed  out  by  the  free  exhibition  of  demulcent  liquids;  if  not, 
ipecacuanha  should  be  given,  and  followed  by  similar  drinks,  which 
serve  the  purpose  not  only  of  favouring  the  expulsive  efforts  of  the 
stomach,  bu,t  of  involving  also  the  undissolved  particles  of  the  poison, 
especially  if,  as  is  generally  the  case,  arsenious  acid  should  have  been 
taken.  If  the  evacuation  of  the  stomach  can  be  effected  in  no  other 
way,  recourse  should  be  had  to  the  stomach-pump.  But,  along  with 
these  measures,  antidotes  should  be  employed.  Two  substances  have 
been  proved  to  possess  more  or  less  antidotal  power;  both,  by  forming 
with  arsenious  acid  insoluble  and  inert  compounds.  These  are  hy- 
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drated  sesquioxide  of  iron,  and  freshly  precipitated  hydrated  mag- 
nesia. The  former  is  probably  most  efficient;  but,  in  its  absence,  the 
latter  may  be  employed.  Arsenious  acid  probably  acts  only  as  it  is 
dissolved,  which  is  rather  slowly.  The  antidote  combines  with  the  dis- 
solved portion,  as  fast  as  it  is  taken  up  by  the  liquids  of  the  stomach, 
and  before  it  can  either  act  on  the  mucous  coat,  or  be  absorbed  But,  to 
do  this  effectually,  it  must  be  used  largely,  so  as  to  be  present  in  all 
parts  of  the  stomach,  and  be  ready  at  every  point  to  obviate  the  mis- 
chief. It  is  said  that  an  amount  of  the  chalybeate  should  be  used,  not 
less  than  twelve  times  the  supposed  weight  of  the  arsenious  acid  swal- 
lowed; but  it  would  be  better  much  to  exceed  this  quantity.  After  the 
stomach  has  been  thoroughly  cleansed,  castor  oil,  or  other  quick  cathar- 
tic, also  accompanied  with  the  antidote,  should  be  given  freely,  so  as  to 
neutralize  and  expel  any  of  the  poison  which  may  have  passed  into  the 
bowels.  It  is  advisable  to  continue  the  use  of  the  antidote  for  some 
time,  in  order  to  obviate  mischief  from  any  particles  of  the  poison  which 
may  still  cling  to  the  mucous  membrane,  and  which  it  is  not  always 
easy  to  dislodge.  As  the  antidotes  have  no  effect  on  the  undissolved 
arsenious  acid,  they  cannot  at  once  neutralize  the  whole  quantity  in  the 
stomach,  no  matter  how  largely  they  may  be  taken.  Hence  the  neces- 
sity of  continuing  them,  as  long  as  there  can  be  a  suspicion,  that  any 
particle  of  the  poison  may  still  lurk  anywhere  in  the  primae  vise  Atten- 
tion must  also  be  paid  to  the  inflammatory  and  irritative  symptoms, 
which  must  be  combated  by  such  measures  as  the  circumstances  may 
seem  to  call  for,  in  each  particular  case;  bleeding,  leeching,  blistering, 
cooling  drinks,  ice,  etc.,  being  employed,  one  or  all,  for  the  relief  of  the 
inflammation ;  and  opium,  by  the  mouth  or  the  rectum,  for  that  of  the 
irritation  Often,  however,  the  system  is  too  prostrate  to  admit  of  free 
depletion,  and  sometimes  it  may  be  necessary  to  stimulate. 

The  best  efforts  will  often  fail  to  relieve  poisoning  from  arsenic  ;  and 
patients  not  unfrequently  die,  when  there  is  no  reason  to  think  that  any  of 
the  poison  remains  in  the  primas  vise.  This  may  happen  either  from  the 
severity  of  the  local  affection  of  the  stomach  and  bowels  already  pro- 
duced, or  from  that  portion  of  the  poison  which  has  been  absorbed,  and 
is  exercising  its  fatal  energies  everywhere  on  the  tissues. 

2.  Mode  of  Operating. 

The  preparations  of  arsenic  are  locally  very  powerful  irritants,  and 
•even  caustics ;  upon  the  system  their  effects  are  also  powerfully  irritant, 
but  at  the  same  time  quite  peculiar,  and  in  the  end  depressing. 

Their  first  effect,  when  topically  applied,  is  intense  inflammation,  which, 
if  the  quantity  used  has  been  sufficient,  quickly  ends  in  the  death  of  the 
part.  It  is  not,  therefore,  by  a  chemical  or  corrosive  influence  that  arsenic 
operates,  but  dynamically  upon  the  vital  properties.  The  part  perishes 


CHAP.  III.]  ARSENIC.  327 

because  it  is  stimulated  beyond  its  powers  of  life.  Move  will  be  said  of 
the  local  action  of  arsenic  under  the  escharotics. 

When  the  medicine  is  swallowed,  the  first  irritant  or  inflammatory 
effects  on  the  primse  vise  would  seem  to  be  the  result  of  a  local  operation, 
and,  to  a  certain  extent,  they  must  be  so ;  but,  when  it  is  considered  that 
a  similar  condition  of  the  mucous  membrane  is  induced  by  its  external 
use,  the  conclusion  seems  to  be  inevitable,  that,  even  in  the  former  case, 
the  local  effect  on  the  stomach  and  bowels  must  be  in  part  ascribed  to 
an  influence  upon  the  tissue,  exerted  through  the  system,  after  absorp- 
tion has  taken  place. 

That  arsenic  is  absorbed,  has  been  placed  beyond  doubt  by  its  de- 
tection in  various  parts  of  the  body,  and  in  the  secretions,  after  its  in- 
ternal exhibition.  Not  only  has  it  yielded  evidence  of  its  presence  to 
chemical  tests,  but  the  metal  itself  has  been  recovered ;  and  these  results 
have  been  obtained  not  in  a  few  instances  only,  and  in  experiments  on 
the  lower  animals,  but  very  frequently,  and  in  the  human  subject.  It 
has  been  found  in  the  blood,  in  several  of  the  solid  tissues,  as  the  liver, 
spleen,  gastric  and  intestinal  coats,  lungs,  heart,  and  brain,  and  in  the 
urine.  It  has  been  detected  most  frequently  and  abundantly  in  the  liver, 
spleen,  and  urine.  The  viscera  of  those  poisoned  with  it  have  yielded 
it  to  chemical  examination,  many  years  after  death  and  interment.  Orfila 
discovered  it  in  the  blood  of  a  dog,  in  less  than  two  hours  after  the  poison 
was  introduced  into  the  stomach,  and  in  the  urine  in  from  six  to  eight 
hours.  It  probably  enters  the  system  through  the  portal  vein,  and  is 
distributed  through  the  liver  before  it  reaches  the  general  circulation. 
Hence  the  greater  readiness  with  which  it  may  be  detected  in  that  organ. 
That  it  is  found  also  especially  in  the  urine,  shows  the  disposition  of  the 
system  to  get  rid  of  it  through  the  kidneys.  Yet  it  seems  to  have  con- 
siderable adhesion  for  the  tissues,  or  else  is  susceptible  of  but  slow  elimi- 
nation ;  for  it  may  be  found  in  the  urine  for  a  considerable  time  after  it 
has  ceased  to  be  taken,  and  there  is  no  longer  reason  to  suppose  that 
any  of  it  remains  in  the  stomach  and  bowels.  According  to  M.  Flandin, 
from  one  to  two  weeks  elapse  before  it  entirely  disappears  from  the  sys- 
tem, as  indicated  by  its  absence  in  the  urine.  Hence,  in  a  person  who 
has  survived  the  injurious  effects  of  an  over-dose,  the  urine  will  often 
afford  as  certain  evidence  of  its  having  been  taken,  as  though  it  had  been 
found  in  the  contents  of  the  stomach. 

How  arsenic  operates  after  absorption  has  not  been  shown;  and  it 
is  useless  to  speculate  on  the  subject.  Its  effects  on  the  pulse,  skin, 
urinary  organs,  etc.,  prove  that  it  is  irritant  as  well  when  in  the  blood 
as  elsewhere ;  but  the  symptoms  of  depression,  faintness,  and  great  pros- 
tration which  it  also  often  very  speedily  induces,  would  seem  to  indicate 
that  it  has  a  directly  prostrating  power  on  some  of  the  great  vital  organs, 
or  at  least  that  its  irritant  effects  are  so  prompt  and  powerful  as  to  over- 
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whelm  them.  That  it  has  no  special  tendency  to  act  on  the  lobes  of  the 
brain,  is  shown  by  the  clearness  of  intellect  which  not  unfrequently  re- 
mains, almost  to  the  last  moment,  in  cases  of  poisoning.  There  is  no 
proof  that  it  operates  by  producing  any  change  either  chemically  or 
vitally  in  the  blood;  for,  though  this  has  sometimes  been  found  fluid 
and  black,  the  same  result  often  happens  when  the  respiratory  process 
is  fatally  interfered  with,  and  does  not  uniformly  happen  in  cases  of 
arsenical  poisoning ;  the  blood  being  sometimes,  to  all  appearance,  per- 
fectly healthy. 

3.  Therapeutic  Application. 

The  two  sulphurets  of  arsenic,  orpiment  and  realgar,  were  employed 
by  the  ancient  Greek  and  Roman  physicians,  and  after  them  by  the 
earlier  Arabians;  but  they  seem  to  have  subsequently  fallen  into  neg- 
lect; and,  though  the  arsenicals  still  lingered  in  popular  and  empirical 
practice,  and  were  occasionally  used  by  regular  physicians  as  external 
remedies,  it  was  not  till  the  seventeenth  century,  that  their  employment 
can  be  said  to  have  revived  among  the  moderns.  In  the  mean  time, 
arsenious  acid  or  white  oxide  of  arsenic  had  been  discovered,  and  it  is 
this  that  seems  to  have  been  mainly  used,  under  the  name  of  arsenic,  at 
the  period  of  the  revival;  having  been  found  more  efficient  and  reliable 
than  the  native  sulphurets.  It  was  prominently  as  a  febrifuge,  that  the 
medicine  was  now  recommended  internally.  Hadrien  Slevoght,  a  pro- 
fessor at  Jena,  who  treated  of  arsenic  in  a  work  published  in  1700,  ap- 
pears to  have  been  the  first  writer  of  standing  who  recommended  it  in 
intermittent  fever.  It  soon  came  into  considerable  vogue  in  Germany ; 
but  Storck,  who  introduced  so  many  vegetable  poisons  into  use,  seems 
to  have  taken  a  bitter  prejudice  against  this  one  of  mineral  origin,  and 
had  influence  enough,  aided  by  the  known  dangers  of  the  medicine,  and 
probably  by  the  occurrence  of  serious  consequences  from  its  excessive 
or  careless  use,  to  cause  its  almost  entire  banishment  once  more  from 
regular  practice.  To  Dr.  Thomas  Fowler,  of  England,  we  are  indebted 
for  again  bringing  the  remedy  into  favour  with  the  medical  profession, 
by  a  treatise  entitled  Medical  Reports  on  the  Effects  of  Arsenic,  pub- 
lished in  1786.  His  name  has  been  perpetuated  in  the  preparation  of 
the  metal,  now  generally  used,  at  least  in  Great  Britain  and  the  United 
States,  when  it  is  wished  to  bring  the  system  under  its  remedial  influence. 

The  most  important  remedial  uses  of  arsenic  are  those  connected  with 
its  antiperiodic  power,  and  its  alterative  influence  in  chronic  skin  dis- 
eases, chronic  rheumatism,  and  certain  nervous  affections. 

1.  Uses  of  Arsenic  as  an  Antiperiodic.  Next  to  Peruvian  bark  and 
its  derivatives,  arsenic  is,  I  believe,  generally  admitted  to  be  the  most 
efficacious  remedy  in  regularly  periodical  or  intermittent  diseases. 

In  intermittent  fever,  it  has  been  much  used,  and  with  great  success. 
As  well  from  my  own  trials  with  it  in  the  earlier  period  of  my  profes- 


CHAP.  III.]  ARSENIC.  329 

sional  life,  before  quinia  had  come  into  use,  as  from  the  testimony  of 
others,  I  believe  that  arsenic  is  adequate  to  the  cure  of  intermittent  fever 
in  a  very  great  majority  of  cases,  and,  indeed,  that  few  will  resist  it  if 
judiciously  employed.  It  is  not,  however,  so  prompt  in  its  effects  as 
sulphate  of  quinia,  at  least  in  the  doses  in  which  it  is  quite  prudent  to 
employ  it,  and  does  ordinarily  fail  in  a  certain  number  of  cases.  These 
considerations  have  led  to  its  general  abandonment  as  the  primary  remedy 
in  the  disease ;  though  it  is  still  occasionally  resorted  to,  when,  from  any 
cause,  the  preparations  of  Peruvian  bark  cannot  be  given,  or  fail  of  the 
desired  effect.  In  some  instances  of  old  intermittents,  in  which  quinia 
has  been  given  often  and  largely,  the  system  seems  at  length  to  lose  in 
great  measure  its  susceptibility  to  the  influence  of  that  medicine,  which 
can,  therefore,  be  no  longer  advantageously  used,  until  a  temporary  ab- 
stinence shall  permit  a  return  of  the  susceptibility.  Quinia  is  also  be- 
lieved, by  the  advocates  of  arsenic,  to  leave  a  greater  tendency  to  relapse 
behind  it.  Under  these  two  conditions,  then,  arsenic  becomes  a  most 
valuable  remedy  in  intermittents ;  to  wit,  when  the  susceptibility  of  the 
system  to  quinia  has  been  much  impaired,  and  when  frequent  and  annoy- 
ing relapses  occur,  which  it  has  been  found  powerless  to  prevent.  In. 
young  children,  moreover,  it  has  the  advantage  of  being  tasteless,  or 
nearly  so,  in  the  form  usually  employed.  One  reason  of  the  want  of 
success,  which  some  have  complained  of,  is  probably  the  use  of  insuffi- 
cient doses.  To  interrupt  the  disease,  it  is  necessary  to  make  a  strong 
impression,  whatever  may  be  the  medicine  used,  whether  quinia,  opium, 
or  arsenic.  Before  the  proper  management  of  quinia  was  well  under- 
stood, failures  with  it  were  very  common,  in  consequence  of  the  small- 
ness  of  the  doses.  As  much  of  the  arsenic  should  be  given  at  first  as 
the  system  will  tolerate ;  and  the  dose  may  be  diminished  as  soon  as 
signs  of  its  operation  are  obtained,  care  being  taken  that  it  should  not 
be  permitted  to  irritate  the  stomach.  It  was  upon  this  plan  that  our 
countryman,  Dr.  Thomas  Mitchell,  late  Professor  of  Materia  Medica  in 
the  Jefferson  Medical  College  of  Philadelphia,  met  with  extraordinary 
success  in  the  use  of  the  remedy,  so  long  since  as  the  year  1820 ;  and 
that,  more  recently,  M.  Boudin,  of  France,  has  obtained  such  astonishing 
results.  In  the  hospitals  of  Marseilles,  Versailles,  and  Paris,  M.  Bou- 
din treated  nearly  4000  cases  of  intermittent  fever  with  arsenic ;  and  he 
declared  that,  not  once  from  the  close  of  the  year  1843  up  to  1851,  when 
the  statement  was  made,  had  there  been  occasion  to  have  recourse  to 
sulphate  of  quinia.  (Trousseau  and  Pidoux,  Trait,  de  Therap.,  4e  ed., 
i.  261.)  In  the  treatment  by  arsenic,  the  stomach,  if  loaded,  should  be 
evacuated  with  ipecacuanha,  and  the  bowels  should  be  opened.  M. 
Boudin  has  found  that  many  patients  bear  three-quarters  of  a  grain  of 
arsenious  acid,  equivalent  to  ninety  minims  of  Fowler's  solution,  daily 
for  two  or  three  days,  but  cease  to  tolerate  this  quantity  afterwards, 
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when  the  fever  is  interrupted.  But  his  customary  plan  is  to  give  from 
.^  to  vy\j-  of  a  grain  of  arsenious  acid  (one  or  two  drops  of  Fowler's 
solution)  every  fifteen  minutes,  until  he  finds  diminution  of  appetite, 
nausea,  or  headache  produced,  when  he  lessens  the  dose,  or  administers 
the  medicine  by  the  rectum.  He  has  found  that  patients  will  bear  a 
grain  of  the  acid  by  the  rectum,  when  the  stomach  has  ceased  to  tolerate 
one-fifth  or  one-tenth  of  the  quantity.  He  gives  it  as  well  in  the  days 
of  the  fever  as  in  the  intervening  days ;  and,  after  having  broken  the 
succession  of  the  paroxysms,  he  continues  with  the  medicine,  in  such 
doses  as  the  patient  can  well  bear,  for  a  longer  or  shorter  period,  accord- 
ing to  the  previous  obstinacy  of  the  disease;  in  the  first  attacks,  about 
a  week,  and  in  old  cases  for  a  month  or  two.  During  the  treatment  he 
directs  a  good  diet  of  animal  food,  the  use  of  sound  wines,  if  the  patient 
is  feeble,  and  abstinence  from  much  watery  drink.  The  division  of  the 
dose  he  insists  on  as  an  important  measure.  Out  of  311  cases  treated 
at  Versailles  in  a  period  of  32  months,  M.  Boudin  had  but  10  relapses. 
(Ibid.,  262  and  263.)  Dr.  Mitchell  gave  fifteen  or  twenty  drops  of  Fow- 
ler's solution,  instead  of  the  eight  or  ten  drops  ordinarily  directed. 

Intermittent  neuralgia  has  also  been  effectually  treated  by  arsenic. 
Periodical  headache,  which  is  in  general  purely  neuralgic,  is  one  of  the 
affections  in  which  it  has  been  found  most  useful.  I  have  succeeded  with 
it  after  all  other  measures  had  failed.  As  in  intermittent  fever,  its  use 
has  been  generally  superseded  by  sulphate  of  quinia;  but  there  are  cases 
in  which  the  excitant  influence  of  the  latter  medicine  on  the  sensorium  is 
contraindicated;  and  in  these,  arsenic  may  be  resorted  to  with  reasona- 
ble hope  of  success. 

In  all  other  regularly  intermittent  or  periodical  diseases  arsenic  prob- 
ably possesses  the  same  efficiency,  and  may  be  resorted  to  in  the  absence 
or  inadmissibility  of  quinia,  with  reasonable  hope  of  benefit.  Such  are 
intermittent  coughs,  diarrhreas,  and  eruptions,  especially  urticaria. 

In  remittent  diseases,  of  a  regular  paroxysmal  or  periodical  character, 
much  may  be  hoped  for  from  the  remedy.  Be  mitten  t  fever  will  some- 
times yield  to  it;  and,  after  the  establishment  of  a  regular  remission  in 
the  affection,  when  sulphate  of  quinia  from  any  cause  cannot  be  given, 
and  the  stomach  is  not  irritated  or  inflamed,  the  physician  would  be 
justified  in  having  recourse  to  arsenic.  The  same  may  be  said  of  remit- 
tent neuralgia;  that  is,  a  form  of  the  disease  in  which  a  violent  paroxysm 
of  pain  recurs  at  a  certain  time  every  day  or  every  other  day,  with  a 
moderated  degree  of  pain  in  the  interval. 

2  Use  in  Reference  to  its  Alterative  Properties.  Chronic  cutaneous 
eruptions  are  the  affections  in  which  arsenic  exercises  its  most  valuable 
powers ;  and,  so  far  as  my  observation  has  gone,  there  is  no  other  single 
remedy  which  equals  it  in  efficiency,  not  even  mercury,  if  the  syphilitic 
eruptions  be  excepted.  It  may  be  said,  as  a  general  rule,  to  be  applica- 
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ble  to  all  cases  of  obstinate  disease  of  this  kind,  not  arising  from  exclu- 
sively local  causes,  when  unattended,  on  the  one  hand,  with  general 
febrile  or  local  inflammatory  excitement,  or  on  the  other,  with  a  de- 
praved and  cachectic  character  of  the  system,  anemic  state  of  the  circu- 
lation, or  anasarcous  tendencies.  Under  the  latter  circumstances,  the 
attempt  should  first  be  made  to  restore  the  general  health,  after  the  at- 
tainment of  which  object,  should  the  eruption  not  give  way,  arsenic  may 
be  employed.  But;  though  thus  generally  applicable,  there  are  particular 
forms  of  skin  disease  which  yield  more  certainly  than  others.  In  the 
scaly  affections,  especially  lepra  and  psoriasis,  I  consider  arsenic  as  an 
almost  sovereign  remedy,  when  properly  used,  and  in  connection  with 
certain  other  measures  to  be  indicated  directly.  Under  my  own  care, 
cases  of  long  standing,  and  of  the  most  inveterate  character,  have  uni- 
formly yielded,  in  a  period  of  time  varying  from  two  to  six  months.  In 
one  case  of  psoriasis,  in  which  the  eruption  had  continued  fifteen  years, 
had  extended  over  the  whole  body,  except  the  palms  of  the  hands  and 
soles  of  the  feet,  and  upon  the  lower  limbs  consisted  of  one  thick  scaly 
incrustation,  leaving  no  portion  of  sound  skin  visible,  the  patient  re- 
covered completely  and  permanently  in  six  months.  The  method  which 
has  been  most  successful,  in  my  hands,  is  to  begin  with  very  small  doses, 
so  as  in  no  degree  to  disturb  digestion,  and  to  persevere  with  these  con- 
tinuously, somewhat  increasing  them  if  no  effect  is  produced,  and  dimin- 
ishing them  upon  the  occurrence  of  gastric  disturbance,  for  whatever 
period  of  time  may  be  necessary  to  produce  a  cure.  I  usually  begin 
with  three  drops  of  Fowler's  solution  three  times  a  day,  increasing  if 
necessary  to  five  or  seven  drops,  but  not  often  exceeding  the  latter 
quantity.  At  the  same  time,  I  use  the  officinal  decoction  of  dulcamara, 
in  the  dose  of  a  wineglassful  three  or  four  times  a  day,  and  a  warm 
mucilaginous  bath,  as  of  bran  for  example,  every  day;  and,  as  soon  as 
the  tendency  to  fresh  eruption  has  ceased,  or  very  materially  diminished, 
apply  the  tar  ointment  locally,  first  upon  a  single  limb,  and  afterwards 
upon  successive  parts,  until  the  eruption  wholly  disappears.  My  reason 
for  thus  postponing  the  local  measure  is  that,  while  the  constitutional 
tendency  exists,  showing  itself  by  fresh  eruptions,  there  would  be  danger 
of  an  introversion  of  the  irritation  upon  some  vital  organ,  should  the 
cutaneous  affection  be  suppressed;  and  it  is  on  similar  grounds,  that  I 
use  the  local  remedy  only  on  a  portion  of  the  affected  surface  at  once. 
The  ointment  of  iodide  of  sulphur  has  sometimes  also  answered  a  good 
purpose;  but  on  the  whole  I  prefer  the  tar  ointment.  Whether  the 
arsenic  would  effect  the  cure  without  these  adjuvants  I  am  not  prepared 
to  say,  for  I  have  never  tried  it  unassisted;  but  this  much  I  can  state 
with  great  confidence,  that  it  constitutes  an  essential  part  of  the  treat- 
ment. In  pityriaxis  I  do  not  feel  an  equal  confidence  of  success,  though, 
in  the  ordinary  forms  of  the  disease,  it  would  probably  effect  cures.  In 
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the  P.  versicolor,  which  I  believe  to  be  an  exclusively  local  affection, 
dependent  on  a  special  cause,  and  curable  by  local  applications,  it  is 
probably  useless.  Nor  can  much  reliance  be  placed  upon  it  in  ichthyosis, 
which  is  too  often  incurable.  Still,  I  should  expect  more  from  the  above 
combination  of  measures  than  from  any  other,  in  this  disease. 

Chronic  eczema  and  impetigo,  after  the  subsidence  of  all  inflammatory 
excitement,  are  perhaps  next  in  the  order  of  cutaneous  affections  in  which 
arsenic  is  most  useful.  They  will,  however,  very  often  get  well  without 
arsenic;  and  it  is  only  in  cases  of  extraordinary  obstinacy  that  the  remedy 
is  advisable. 

But  it  is  unnecessary  to  particularize  the  several  eruptions ;  as  the 
general  rule  above  mentioned  is  applicable  to  all ;  those  essentially  in- 
curable by  constitutional  means,  as  the  two  forms  of  elephantiasis,  keloid, 
and  molluscum,  being  excluded.  Psora,  porrigo  or  favus,  and  trichosis, 
having  their  origin  in  parasitic  growths,  either  animalcular  or  fungous, 
and  being  therefore  essentially  local,  do  not  come  within  the  general 
category. 

It  has  often  occurred  to  me  that,  upon  the  same  principle  as  the  one 
upon  which  arsenic  is  so  useful  in  the  different  forms  of  chronic  cutaneous 
irritation,  it  might  prove  not  less  serviceable  in  obstinate  chronic  inflam- 
mations of  the  mucous  membranes,  whether  of  the  respiratory,  the  ali- 
mentary, or  the  urinary  passages.  It  may  well  be  that  the  same  state 
of  system  which  sometimes  gives  such  extreme  obstinacy  to  psoriasis 
and  lepra,  may  have  the  same  effect  on  inflammation  of  the  interior  sur- 
faces. In  one  patient,  in  whom  I  employed  the  remedy  for  psoriasis  of 
the  face,  and  who  was  at  the  same  time  troubled  with  a  chronic  bron- 
chitis which  had  continued  for  years,  the  two  affections  yielded  together. 
But  I  confess  that  I  have  not  carried  the  conception  into  full  execution. 
Arsenic,  however,  is  not  altogether  without  reputation  in  chronic  bron- 
chial inflammation  ;  and  Dr.  Simpson,  of  Edinburgh,  has  employed  it  in 
a  certain  very  obstinate  affection  of  the  bowels,  not  uncommon  in  that 
city,  under  the  impression  that  it  was  a  kind  of  internal  eruption.  In 
the  form  of  pustular  ophthalmia,  so  common  in  scrofulous  subjects,  it  has 
been  highly  recommended ;  and  it  is  thought  to  have  been  used  very 
beneficially  in  hemorrhoidal  affections.  (Bast.  Med.  and  Surg.  Journ., 
Dec.  27,  1866,  p.  451.) 

Chronic  rheumatism,  of  a  certain  kind,  is  often  beneficially  treated 
by  arsenic.  The  variety  in  which  it  proves  most  useful,  is  that  in  which 
there  is  vague  pain,  supposed  to  be  in  the  bones,  without  local  swelling, 
except  that  of  the  periosteum  constituting  nodes.  This  is  most  com- 
monly found  connected  with  syphilis ;  but  it  sometimes  also  occurs  un- 
der circumstances  which  do  not  justify  us  in  ascribing  it  to  that  origin. 
Of  late,  iodide  of  potassium  has  been  found  so  effectual  in  this  disorder, 
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as  to  have  almost  superseded  the  use  of  arsenic ;  but,  should  the  former 
remedy  fail,  the  latter  may  be  resorted  to. 

In  another  variety  of  the  disease,  known  commonly  as  rheumatic  gout 
or  nodose  rheumatism,  it  is  spoken  of  as  peculiarly  efficacious.  It  is  the 
form  in  which  the  joints  of  the  fingers  are  affected  with  firm  swellings. 
Dr.  Christison  ascribes  to  Dr.  Haygarth  the  first  suggestion  of  this 
special  application  of  the  remedy.  I  have  myself  used  it  in  one  ex- 
tremely obstinate  case,  with  more  satisfactory  results  than  I  had  been 
able  to  obtain  from  any  other  remedy.  Others  have  since  found  great 
advantage  from  it  in  the  same  affection,  among  whom  one  of  the  most 
distinguished  was  the  late  M.  Beau,  of  Paris.  In  fact,  arsenic  may  be 
employed  with  the  hope  of  beneficial  effects  in  all  cases  of  chronic  and 
extremely  obstinate  rheumatism,  which  have  failed  to  yield  to  other 
means. 

Nervous  diseases  have  been  referred  to  above  as  among  those  in  which 
arsenic  has  been  used  for  its  alterative  powers.  The  one  in  which  it  is 
probably  most  efficacious  is  chorea.  By  some  practitioners  it  is  con- 
sidered as  an  almost  sovereign  remedy  in  that  affection.  Having  found 
other  measures  very  effectual,  I  have  not  employed  arsenic,  but  have  no 
doubt  of  its  remedial  powers.  Dr.  Ferriar  found  it  useful  in  hooping- 
cough,  after  the  cessation  of  the  inflammatory  symptoms ;  and  asthma 
has  often  been  treated  with  it  successfully.  It  is  said  to  have  been 
employed  in  epilepsy  with  some  success ;  but  there  are  few  practitioners 
who  would  at  present  be  disposed  to  place  much  reliance  upon  it  in 
that  complaint.  In  tetanus,  in  which  it  has  also  been  tried,  experience 
has  not  pronounced  in  its  favour;  and  the  disease  is  too  rapid  and 
violent,  to  allow  us  to  expect  advantage  from  any  degree  of  impres- 
sion upon  the  system,  which  it  would  be  quite  safe  to  obtain  from  ar- 
senic. I  have  already  referred  to  its  use  in  the  intermittent  and  regu- 
larly remittent  forms  of  neuralgia.  It  is  also  among  the  remedies  used 
in  irregular  forms  of  that  affection,  and  occasionally  it  proves  serviceable, 
especially  in  nervous  headaches;  but  it  cannot  be  relied  on.  It  is  said 
sometimes  to  have  relieved  angina  pectoris,  which  may  be  ranked  among 
the  neuralgic  affections. 

By  Dr.  Cahen,  of  France,  who  writes  after  a  large  experience  of  ar- 
senic, it  is  asserted  to  be  useful  in  every  form  of  dyspno3a,  whether 
original  or  accompanying  other  diseases;  in  the  former  case,  causing 
an  amendment  so  great  as  to  deserve  almost  to  be  considered  a  cure,  and 
in  the  latter,  relieving  and  ameliorating  the  complaint.  For  this  purpose 
it  may  be  used  in  bronchitis,  emphysema,  asthma,  angina  pectoris,  and 
phthisis,  when  these  complaints  are  attended  with  difficulty  of  breathing. 
He  ascribes  its  effect  to  a  peculiar  influence  on  the  respiratory  process. 
(Arch.  Gen.,  Sept.  1863,  p.  257.) 

There  are  other  diseases,  in  the  treatment  of  which  arsenic  has  had 


334  ALTERATIVES.  [PART  II. 

more  or  less  credit.  It  has  been  deemed  a  remedy  for  the  poisonous 
effects  of  snake-bites;  but  little  reliance  is  placed  upon  it.  Phthisis, 
secondary  syphilis,  dropsical  diseases,  the  advanced  stage  of  typhus 
fever,  certain  ill-conditioned  ulcers,  lupus,  and  cancer,  are  complaints 
in  which  it  has  been  used  with  more  or  less  supposed  advantage  It  is 
highly  commended  in  leucorrhcea  and  menorrhagia  by  Dr.  A.  P.  Burns, 
of  Ellicott's  Mills,  Md.  If  called  to  the  patient  during  an  attack  of 
uterine  hemorrhage,  he  gives  from  ten  to  twenty  drops  of  Fowler's  so- 
lution, and  repeats  it  in  doses  of  ten  drops  every  fifteen. or  twenty 
minutes,  till  the  hemorrhage  is  checked ;  and,  to  prevent  returns,  gives 
from  five  to  ten  drops  three  times  a  day.  In  leucorrhoea,  he  gives  from 
three  to  five  drops  as  often.  (Am.  Journ.  of  Med.  Sci.,  Oct.  1859,  p. 
393.)  In  pectoral  affections  it  has  been  used  by  way  of  inhalation,  for 
which  MM.  Trousseau  and  Pidoux  recommend  cigarettes  prepared  in  the 
following  manner.  From  thirty  grains  to  a  drachm  of  arseniate  of  soda 
is  to  be  dissolved  in  three  drachms  of  distilled  water.  A  piece  of  paper 
is  to  be  saturated  with  this  solution,  then  dried,  cut,  and  rolled  into  the 
form  of  little  cigars.  Each  cigar  may  contain  one  or  two  grains  of  the 
arsenical  salt.  They  are  to  be  smoked  like  the  similar  preparation  of 
tobacco ;  the  patient  slowly  drawing  the  smoke  into  the  bronchia,  and 
repeating  the  inhalation  four  or  five  times ;  and  the  process  may  be  per- 
formed three  or  four  times  a  day.  In  this  way,  the  authors  have  em- 
ployed arsenic  with  great  alleviating  effect  in  phthisis,  and  with  much 
greater  advantage  in  simple  chronic  laryngitis  and  bronchitis.  (Op.  cit., 
i.  267.) 

In  some  of  the  external  affections  above  referred  to,  arsenic  is  also 
employed  topically.  But  of  its  use  in  this  way,  the  proper  place  to  treat 
will  be  under  the  escharotics,  to  which  the  reader  is  referred. 

Contraindications.  Arsenic  should  not  be  employed  in  states  of  high 
febrile  or  inflammatory  excitement,  in  any  case  in  which  the  stomach  is 
inflamed,  or  in  cachectic  conditions  of  the  system  with  weak  pulse,  de- 
fective appetite,  depraved  or  anemic  blood,  and  a  disposition  to  dropsy. 

4.  Preparations  of  Arsenic. 

The  metal  itself  is  not  used  in  medicine.  Though  capable  of  producing 
poisonous  effects  from  its  facility  of  oxidizement,  it  is  too  uncertain  to 
be  relied  on.*  Realgar  and  orpiment,  the  former  called  red  sulphuret 
or  bisulphurei  of  arsenic,  and  sandaraca  by  the  ancients ;  the  latter, 

*  Schroff  infers,  from  his  experiments  on  rabbits,  that,  both  metallic  arsenic  and 
arsenical  cobalt,  quite  free  from  arsenious  acid,  are  highly  poisonous;  even  more 
so  than  the  arsenious  acid  itself,  in  equal  weights,  when  the  latter  is  given  un- 
dissolved.  (Journ.  de  Pharm.  et  de  Chim.,  Sept.  1859,  p.  236.) — Note  to  the  second 
edition. 
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yellow  sulphuret  or  tersulphuret  of  arsenic,  and  auripigmentum  or 
arsenicum  by  the  ancients,  though  employed  by  the  old  Greeks,  Romans, 
and  Arabians,  and  occasionally  by  the  moderns,  have  now  been  aban- 
doned in  regular  practice,  as  less  efficient  and  more  uncertain  than 
arsenious  acid  and  its  compounds.  The  preparations  at  present  most  in 
use,  at  least  wherever  the  English  language  is  spoken,  are  arsenious  acid 
and  the  officinal  solution  of  arsenite  of  potassa,  commonly  known  as  Fow- 
ler's solution.  Arseniate  of  soda,  however,  is  considerably  employed, 
and  has  been  adopted  in  the  British  Pharmacopoeia.  Some  others  are 
occasionally  used,  which  will  be  noticed.* 


I.  ARSENIOUS  ACID.  —  AciDUM  ARSENIOSUM.  U.S.,  Br. — 
ARSENICUM  ALBUM. —  White  Oxide  of  Arsenic.  —  White  Ar- 
senic. 

This  is  obtained  in  roasting  the  ores  of  other  metals  containing 
arsenic.  It  is  condensed  in  the  flues,  collected,  and  refined  by  sub- 
limation. 

Properties.  As  first  procured,  it  is  in  beautifully  transparent,  glass- 
like,  colourless  or  slightly  yellowish  masses,  which,  however,  gradually 
become  white  and  opaque,  so  as  to  resemble  white  porcelain  or  enamel ; 
the  change  commencing  at  the  surface,  and  gradually  penetrating  to- 
wards the  centre.  This  change  is  supposed  by  some  to  be  merely  mo- 
lecular, by  others  has  been  ascribed,  with  greater  probability,  to  the 
absorption  of  a  minute  proportion  of  water.  In  the  shops,  it  is  either  in 
the  state  of  fragments,  which  have  undergone  the  change  more  or  less 
completely,  or  of  a  fine,  perfectly  white,  rather  heavy  powder.  Its 
specific  gravity  is  stated  variously  at  from  3.2  to  nearly  3.8.  It  is  quite 
inodorous,  even  in  vapour,  and  has  a  feeble,  slightly  sweetish  taste.  Its 
solubility  varies  with  its  transparency,  being,  according  to  Bussy,  three 
times  as  great  in  the  perfectly  transparent  as  in  the  perfectly  opaque 
variety.  Cold  water  dissolves  but  little  of  either,  not  more  than  one  or 
two  parts  in  one  hundred ;  boiling  water  dissolves  a  much  larger  pro- 
portion, and,  upon  cooling,  the  solution  retains  considerably  more  than 
cold  water  will  take  up.  The  presence  of  organic  matters  diminishes 
the  solvent  power  of  water.  The  acid  is  soluble  in  alcohol  and  the  oils. 
It  is  fusible  and  wholly  vaporizable  by  heat ;  and,  though  the  vapour  of 

*  The  late  Dr.  Nelligan,  of  Dublin,  on  a  visit  I  made  to  Dublin  some  years  since, 
informed  me  that  he  had  found  great  advantage  from  changing  the  arsenical  prepa- 
rations in  the  treatment  of  skin  diseases ;  having  been  able  to  effect  a  cure  at  one 
time  by  the  use  of  a  preparation  which  had  failed  to  cure  the  same  affection  at 
another  time,  and,  ntter  having  tried  one  of  the  preparations  without  effect,  re- 
sorting to  another  w.ui  tL'j  most  satisfactory  results.  (Note  to  the  third  edition.) 
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the  acid  is  inodorous,  yet,  if  the  vaporization  be  effected  in  the  presence 
of  combustible  matter,  as  by  throwing  the  powder  upon  red-hot  coals,  a 
strong  odour  of  garlic  is  exhaled,  owing  to  the  deoxidation  of  the  acid ; 
the  odorous  vapour  being  that  of  the  reduced  metal.  Arsenious  acid 
consists  of  one  equivalent  of  arsenic  and  three  of  oxygen. 

Incompatibles.  With  solution  of  arsenious  acid,  lime-water  throws 
down  a  white  precipitate  of  arsenite  of  lime;  hydrosulphuric  acid  a 
whitish,  and  soluble  sulphurets  a  yellow  precipitate  of  sulphuret  of 
arsenic;  ammonio-sulphate  of  copper,  a  green  precipitate  of  arsenite  of 
copper;  and  ammonio-nitrate  of  silver,  a  yellow  precipitate  of  arsenite 
of  silver.  In  relation  to  the  means  of  detecting  arsenious  acid  for 
medico-legal  purposes,  the  reader  is  referred  to  works  on  chemistry  and 
toxicology.  He  will  find  them  accurately  stated  by  the  late  Dr.  Bache 
in  the  U.  S.  Dispensatory. 

The  effects  of  arsenious  acid  on  the  system,  and  its  other  medicinal 
relations  have  been  already  sufficiently  considered.  The  ordinary  dose 
is  one-twelfth  of  a  grain  twice  or  three  times  daily,  which  may  be  dimin- 
ished or  increased  according  to  circumstances  before  stated.  It  may  be 
given  in  pill,  made  with  the  crumb  of  bread ;  very  great  care  being  taken 
to  diffuse  the  arsenical  preparation  equably  through  the  mass,  for  which 
purpose  it  should  be  well  rubbed  in  a  mortar  with  powdered  gum  arabic 
or  sugar,  before  being  incorporated  with  the  crumb.  A  safer  method, 
however,  of  administering  the  medicine  is  in  solution,  especially  when  it 
is  to  be  continued  long;  as  in  this  state  it  will  be  less  liable  to  accumu- 
late, and  thus  at  any  time  to  operate  with  unexpected  violence.  The 
most  convenient  solution  is  the  officinal  one  to  be  noticed  immediately. 
Should  the  medicine  irritate  the  stomach  or  bowels,  it  may  sometimes 
be  advantageously  combined  with  a  little  opium ;  but,  as  a  general  rule, 
the  occurrence  of  such  irritation  should  be  a  signal  for  diminishing  the 
dose,  or  suspending  the  use  of  the  remedy;  as  it  appears  to  be  a  gen- 
erally admitted  fact,  that  the  arsenical  preparations  act  most  favourably 
in  chronic  disease,  when  given  in  such  quantities  as  to  produce  none  of 
the  symptoms  characteristic  of  their  poisonous  action.  Arsenious  acid 
is  best  administered  when  there  is  some  food  in  the  stomach,  as  it  may 
thus  be  slowly  absorbed  into  the  system,  with  less  opportunity  of  irri- 
tating contact  with  the  gastric  mucous  membrane. 

II.  SOLUTION  OF  ARSENITE  OF  POTASSA. — LlQUOR  Po- 
TASS^E  ARSENITIS.  U.  /S. — LIQUOR  ARSENICALIS.  Br. — Arsen- 
ical Solution.  —  Fowler's  Solution. 

This  excellent  preparation  of  arsenic  is  made,  according  to  the  direc- 
tions of  the  U.  S.  Pharmacopoeia,  by  boiling  sixty-four  grains  of  arsenious 
acid,  and  the  same  quantity  of  pure  carbonate  of  potassa  with  twelve 
fluidounces  of  water,  till  the  acid  is  dissolved,  then  adding  half  a  fluid- 
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ounce  of  compound  spirit  of  lavender,  and  afterwards  sufficient  distilled 
water  to  make  exactly  a  pint  of  the  solution.  The  arsenious  acid  unites 
with  the  potassa  of  the  carbonate,  the  carbonic  acid  of  which  escapes,  so 
that  the  resulting1  liquid  is  simply  a  solution  of  arsenite  of  potassa,  slightly 
coloured  and  flavoured  with  compound  spirit  of  lavender.  This  is  im- 
portant; as  the  pure  solution,  without  some  flavouring  addition,  might 
be  readily  mistaken  for  water,  with  very  serious  consequences.  The 
preparation  was  introduced  into  use  by  Dr.  Fowler,  who  contrived  it  as 
a  substitute  for  a  patented  medicine,  which  had  been  previously  in  use 
under  the  name  of  the  tasteless  ague  drop. 

The  solution  is  transparent  and  of  a  light  yellowish-brown  colour,  im- 
parted to  it  by  the  compound  spirit  of  lavender,  which  gives  it  also  a 
slight  odour  and  taste.  It  is  decomposed  by  substances  incompatible  with 
solution  of  arsenious  acid.  It  is  the  preparation  now  almost  universally 
preferred  for  obtaining  the  systemic  effects  of  arsenic ;  and,  in  my  own 
practice,  I  have  found  occasion  for  no  other.  It  contains  half  a  grain  of 
arsenious  acid  in  each  fluidrachm ;  and  ten  minims,  or  about  the  same 
number  of  drops,  are  the  medium  dose,  to  be  taken  twice  or  three  times 
daily.  The  dose  may  often  be  lessened  to  three  drops,  or  increased  to 
fifteen  or  twenty  with  advantage.  The  same  rule  as  to  the  suspension 
or  diminution  of  the  dose  is  applicable  to  this V  preparation  as  to  arseni- 
ous acid ;  but  there  is  less  danger  of  accumulation  than  with  the  latter. 
The  dose  for  children  should  be  proportioned  to  the  age.  (See  vol.  i.  pp. 
33-4.) 

Fowler's  solution  has  been  given  by  inhalation,  in  the  form  of  spray, 
in  spasmodic  asthma ;  from  one  to  twenty  minims  being  employed  for 
the  purpose  in  a  fluidounce  of  water. 

III.  ARSENIATE  OF  SODA. —  SOD^  ARSENIAS.  Br. 

This  is  prepared,  according  to  the  process  of  the  British  Pharmacopoeia, 
by  heating  to  redness  in  a  crucible  a  mixture  of  arsenious  acid,  nitrate 
of  soda,  and  carbonate  of  soda,  pouring  the  melted  mass  upon  a  flag- 
stone that  it  may  harden,  and  then  dissolving  out  the  soluble  matter  by 
boiling  distilled  water.  The  solution  having  been  filtered,  is  set  aside  to 
crystallize.  The  crystals  are  then  rapidly  dried  and  enclosed  in  stop- 
pered bottles.  In  this  process,  the  arsenious  acid  is  converted  into 
arsenic  acid  by  taking  oxygen  from  the  nitric  acid  of  the  nitrate  of  soda, 
and  the  arsenic  acid  thus  produced  combines  with  the  soda  of  the  nitrate 
and  carbonate  to  form  arseniate  of  soda ;  carbonic  acid  and  nitrous  fumes 
escaping. 

Arseniate  of  soda  is  in  transparent  colourless  crystals,  of  a  somewhat 
saline  slightly  acrid  taste,  very  soluble  in  water,  and  of  an  alkaline  re- 
action. When  heated  it  melts,  and,  if  the  heat  be  continued,  loses  its 
water  of  crystallization,  and  40.38  per  cent,  of  its  weight.  Its  watery 
VOL.  ii. — 22 
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solution  gives  with  chloride  of  barium,  chloride  of  calcium,  and  sulphate 
of  zinc,  white  precipitates  consisting  of  arseniates  of  baryta,  lime,  and 
zinc ;  and  with  the  nitrate  of  silver,  a  brick-red  precipitate  of  arseniate 
of  silver.  It  consists  of  two  eqs.  of  soda  62,  one  of  water  of  combina- 
tion 9,  one  of  arsenic  acid  115,  and  fourteen  of  water  of  crystallization 
126;  the  acid  being  tribasic. 

Medical  Properties  and  Uses.  Arseniate  of  soda  has  the  same  effects 
on  the  system  as  the  other  preparations  of  the  metal,  but  is  thought  to 
be  somewhat  milder  than  arsenious  acid  and  its  compounds.  It  may  be 
employed  for  the  same  purposes  as  the  other  arsenicals.  Dr.  Bouchut 
uses  it  as  a  corroborant  in  the  scrofulous  diathesis,  and  asserts  that 
under  its  use  children  have  their  appetites  improved,  and  gain  colour 
and  strength.  In  developed  scrofula,  it  is  also  often  very  useful ;  but  in 
the  forms  of  the  disease  usually  recognized  as  incurable,  such  as  tubercles 
in  the  lungs,  bones,  etc.,  it  acts  solely  as  a  palliative.  It  is,  however,  only 
in  very  small  doses,  insufficient  to  aft'ect  the  stomach  or  bowels  unpleas- 
antly, that  it  can  be  used  appropriately  in  these  cases.  He  begins  with 
about  one-fourteenth  of  a  grain,  and  increases  gradually  to  one- fourth  of 
a  grain,  beyond  which  it  is  apt  to  produce  gastralgia,  vomiting,  or  diar- 
rhcea.  Being  very  soluble,  it  may  be  given  simply  with  mucilage,  or  in 
solution  with  compatible  adjuvants,  such  as  syrup  of  cinchona,  claret 
wine,  etc.  (See  Am.  Journ.  of  Med.  Sci.,  July,  1861,  p.  265.)  Though 
not  disposed  to  doubt  the  facts  stated  by  M.  Bouchut,  I  should  explain 
the  results  differently,  and  ascribe  the  reconstructive  powers  which 
he  supposed  to  be  possessed  by  arsenic  to  the  alterative  influence  ex- 
erted by  it  on  the  morbid  diathesis,  on  the  removal  of  which  nature 
exercises  her  ordinary  recuperative  powers.  Much  more  accordant  with 
my  views  of  the  action  of  arsenic  is  the  statement  made  by  Dr.  Lemare 
Piquot,  physician  of  the  hospital  at  Honfleur,  that,  if  the  blood  of  a 
patient  who  has  taken  arsenic  in  the  ordinary  way  for  thirty  or  forty 
days  be  compared  with  its  previous  condition,  it  will  be  found  to  have 
suffered  a  remarkable  loss  of  red  corpuscles.  On  this  basis,  indeed,  Dr. 
Piquot  rests  his  recommendation  of  arseniate  of  soda  in  cases  of  apo- 
plectic congestion,  attended  with  an  increase  of  the  red  corpuscles,  or  in 
other  words,  a  plethoric  state  of  the  circulation.  He  has  derived  ad- 
vantage from  this  treatment  in  upwards  of  forty  cases.  His  method  is 
to  give  the  arseniate  in  very  minute  doses  for  six  weeks  or  two  months. 
(Ranking^  Abstract,  No.  31,  p.  53;  from  Oaz.  Hebdom.  de  Med.  et 
Chirurg.,  Jan.  20,  1860.) 

Under  the  name  of  Pearson's  arsenical  solution,  made  in  the  propor- 
tion of  one  grain  of  the  salt  to  a  fluidounce  of  water,  arseniate  of  soda 
has  been  long  used  in  Great  Britain  ;  but  it  was  first  adopted  as  officinal 
at  the  formation  of  the  national  Pharmacopeia.  The  British  officinal  solu- 
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tion  is  much  stronger  than  Pearson's,  containing  four  grains  of  the  an- 
hydrous salt  in  a  fluidounce  of  distilled  water.  The  dose  of  the  crystal- 
lized arseniate  of  soda  is  stated  at  from  one-twelfth  to  one-third  of  a 
grain ;  that  of  the  British  officinal  solution  at  from  three  to  five  drops  or 
minims,  to  begin  with. 

Arseniate  of  soda  has  recently  been  highly  recommended  by  M. 
Gueneau  de  Mussy,  in  the  form  of  bath,  in  the  treatment  of  that  obstinate 
affection  of  the  joints,  now  generally  recognized  by  the  name  of  rheumatic 
gout.  Dividing  the  disease  into  two  forms,  one  consisting  of  an  in- 
definite succession  of  acute  attacks,  and  chronic  by  its  duration,  th,e  other 
truly  chronic  both  in  its  degree  and  persistence,  he  treats  the  former  with 
arseniate  of  soda  alone  in  a  common  or  gelatinous  bath ;  in  the  latter, 
combines  the  carbonate  of  soda  with  the  arseniate.  In  the  simple  ar- 
senical bath,  he  uses  from  15  to  45  grains  of  the  arseniate  of  soda  in 
each  bath;  in  the  compound  bath,  three  and  a  quarter  ounces  of  car- 
bonate of  soda,  and  15  grains  of  the  arseniate,  rapidly  increased  to  30 
grains,  which  he  rarely  exceeds.  At  first  he  gives  a  bath  every  other 
day,  but  afterwards  daily,  with  the  occasional  omission  of  a  day.  In 
some  instances,  the  patient  has  during  the  earlier  baths  complained  of 
pain  in  the  diseased  joints;  but  almost  all,  on  leaving  the  bath,  have  ex- 
perienced an  unwonted  feeling  of  relief,  and  capability  of  locomotion. 
With  a  few,  diarrhoea  or  nausea  followed  the  first  baths ;  in  others,  a 
brief  excitement,  agitation,  and  inability  to  sleep ;  in  others,  again,  an 
erythematous  eruption  on  the  skin.  Arsenic  was  in  no  instance  de- 
tected in  the  urine.  The  continuance  of  the  treatment  depended  on  the 
resistance  of  the  disease.  In  one  obstinate  case,  as  many  as  sixty  baths 
were  taken.  M.  Gueneau  de  Mussy  conjoined  with  the  use  of  the  bath 
the  internal  administration  of  a  decoction  of  guaiacum,  with  extract  of 
cinchona,  and  iodide  of  potassium  ;  but  he  had  never  obtained  any  bene- 
ficial effects  from  this  mixture  before  he  began  with  the  baths,  though 
he  had  used  it  for  fifteen  years.  The  same  treatment  was  found  useful 
in  all  forms  of  chronic  rheumatism,  in  certain  cases  of  neuralgia,  in  one 
instance  of  rheumatic  paraplegia,  and  in  some  chronic  cutaneous  diseases. 
(Banking's  Abstract,  No.  34,  p.  39 ;  from  the  Gaz.  des  Hopitaux,  Aout 
10,  1861.) 


Other  compounds  of  arsenic  acid  besides  the  arseniate  of  soda  above 
described,  have  also  been  used — as  the  arseniates  of  potassa,  ammonia, 
and  iron ;  but  they  have  no  advantage,  as  arsenical  preparations,  over 
those  above  treated  of;  and,  in  reference  to  the  arseniate  of  iron,  it  would 
be  better,  in  cases  in  which  its  two  ingredients  may  be  indicated,  to 
employ  them  separately;  as  we  should  thus  be  guided  in  the  dose  of 
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each  by  the  wants  of  the  case,  and  not  by  the  rigid  limits  of  chemical 
affinity. 

IV.  IODIDE  OF  ARSENIC.  —  ARSENICI  lODIDUM.  US. 

The  iodide  of  arsenic  was  introduced  into  our  national  Pharmacopoeia 
for  the  preparation  of  the  solution  of  iodide  of  arsenic  and  mercury 
described  below.  It  is  made  by  first  rubbing  together  one  part  of  metal- 
lic arsenic  and  five  parts  of  iodine,  and  then  heating  the  mixture  very 
gently  till  it  melts.  It  is  an  orange-red,  crystalline  solid,  volatilizable 
by  heat,  and  wholly  soluble  in  water.  In  composition,  it  is  thought  to 
be  a  teriodide,  consisting  of  one  eq.  of  arsenic  and  three  eqs.  of  iodine. 
The  use  chiefly  made  of  it  therapeutically  has  been  by  Biett  as  an  ex- 
ternal application  in  corroding  tubercular  diseases  of  the  skin,  in  which 
he  employed  an  ointment  composed  of  three  grains  of  the  iodide  and  an 
ounce  of  lard.  It  has  been  given  internally  also  in  skin  diseases,  and 
ulcers  either  cancerous,  or  resembling  cancer.  The  dose  is  one-eighth 
of  a  grain,  in  pill  or  solution,  three  times  a  day. 

V.  SOLUTION  OF  IODIDE  OF  ARSENIC  AND  MERCURY. 

— LIQUOR  ARSENICI  ET  HYDRARGYRI  IODIDI.  U.  S. — Donovan's 
Solution. 

This  preparation,  originally  suggested  by  Mr.  Donovan,  of  Dublin, 
has  been  officinaliy  recognized  in  the  United  States  and  Ireland;  but 
has  been  omitted  in  the  British  Pharmacopeia.  It  is  made  by  dis- 
solving thirty-five  grains  of  iodide  of  arsenic,  and  the  same  quantity  of 
red  iodide  of  mercury,  in  half  a  pint  of  distilled  water. 

The  object  in  this  preparation  is  to  obtain  the  conjoined  effects  of  the 
three  powerful  alteratives,  mercury,  arsenic,  and  iodine.  It  is  employed 
chiefly  in  obstinate  chronic  skin-diseases,  in  which  it  has  proved  highly 
successful.  As  with  the  other  preparations  of  arsenic,  it  should  be  used, 
in  these  cases,  in  small  doses,  and  for  a  long  time.  It  may,  however,  be 
doubted,  whether  the  separate  exhibition  of  these  energetic  medicines 
would  not  answer  an  equally  good  purpose,  without  being  liable  to  the 
same  objection ;  namely,  that  the  exhibition  of  the  solution  must  be 
regulated  by  the  influence  of  that  one  of  its  three  components  which 
acts  most  speedily  and  powerfully  on  the  system.  If  any  one  of  the 
three  produce  untoward  effects,  the  whole  must  be  withdrawn  or  dimin- 
ished. The  strength  of  the  solution  is  such  that  twenty  drops  "contain 
the  twenty-fourth  of  a  grain  of  arsenious  acid,  a  little  over  the  twelfth  of  a 
grain  of  the  deutoxide  of  mercury,  and  about  a  quarter  of  a  grain  of  iodine." 
(  U.  S.  Dispensatory.)  The  dose  is  from  five  to  twenty  drops  three  times 
daily.  The  solution  is  sometimes  also  used  topically  in  obstinate  erup- 
tions and  ulcerations,  being  diluted  with  an  equal  bulk  of  water. 
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III.  IODINE. 
IODINIUM.  U.S.  —  IODUM.  Br. 

I  shall  treat  first  of  the  effects  of  iodine  and  its  preparations  on  the 
system,  and  of  their  therapeutic  uses,  and  afterwards  of  the  different 
forms  in  which  the  medicine  is  administered.  In  the  outset,  it  may  be 
proper  to  say  that,  as  iodine,  after  entering  the  circulation,  always  prob- 
ably exists  in  a  state  of  saline  combination,  it  is  not  the  element  itself  to 
which  the  effects  are  immediately  attributable,  but  its  salts ;  and  hence 
the  identity  of  the  general  influence  exerted  by  its  different  preparations. 

1.  Effects  upon  the  System. 

The  local  effects  of  iodine  and  its  preparations  are  more  or  less  irri- 
tant, and,  in  this  respect,  the  elementary  substance  is  more  energetic 
than  most  of  its  compounds.  When  iodine  in  solution  is  applied  to  the 
skin,  it  causes  a  deep  orange-yellow  or  brown  discoloration,  which,  how- 
ever, often  disappears  without  desquamation,  either  through  the  slow 
evaporation  of  the  medicine,  or  the  agency  of  emollient  or  demulcent 
substances.  This  would  seem  to  show,  that  it  is  rather  a  mere  imbibi- 
tion than  chemical  combination  which  takes  place;  yet,  if  the  application 
is  made  very  freely,  the  epidermis  seems  to  be  chemically  altered,  and, 
under  such  circumstances,  always  exfoliates.  Inflammation,  and,  in  the 
highest  degree  of  its  action,  even  a  corrosive  or  escharotic  effect,  may 
result  from  the  local  use  of  iodine,  especially  when  in  contact  with  the 
mucous  membranes.  Most  commonly,  when  ulceration  or  sphacelus  has 
occurred,  it  has  probably  been  the  result  of  a  dynamic  operation,  causing 
the  death  of  the  part  through  an  over-exaltation  of  its  actions;  but  it  is 
not  impossible  that,  in  consequence  of  the  strong  affinity  of  iodine  for 
hydrogen,  it  may  sometimes  abstract  it  from  the  tissues  with  a  disor- 
ganizing effect.  The  irritant  effect  of  iodine  may  result  from  its  applica- 
tion in  any  form,  whether  solid,  liquid,  or  aeriform,  especially  to  the 
mucous  surfaces. 

Iodine  often  exercises  a  most  happy  influence  in  the  cure  of  disease,  in 
doses  which  produce  no  other  evident  sign  of  their  operation,  and  which 
are  insufficient  to  disturb  health  in  any  discoverable  degree.  It  is,  there- 
fore, eminently  an  alterative  medicine. 

Given  in  such  quantities  as  to  make  its  action  sensible,  it  not  unfre- 
quently  at  first  somewhat  increases  the  appetite ;  but  this  is  an  effect 
which  it  produces  in  common  with  most  other  irritants,  and  which,  if 
the  dose  is  increased,  passes  into  positive  irritation,  as  evinced  by  gastric 
uneasiness,  nausea,  and  some  disturbance  of  the  bowels,  with  or  without 
colicky  pains.  A  very  common  result  of  its  continued  use,  even  when  no 
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obvious  irritation  of  stomach  is  produced,  is  soreness  of  throat,  or  some 
degree  of  inflammation  of  the  air-passages.  This  may,  indeed,  be  con- 
sidered as  one  of  the  best  practical  signs  of  its  operation  on  the  system, 
and,  when  exhibited,  should  lead  to  a  temporary  suspension  of  the  medi- 
cine, or  a  diminution  of  the  dose.  Some  degree  of  headache,  or  frontal 
uneasiness,  is  also  not  a  very  uncommon  symptom.  When  the  system 
comes  fully  and  obviously  under  its  influence,  the  pulse  becomes  more 
frequent,  the  warmth  of  skin  is  increased,  the  stomach  is  disturbed,  the 
tongue  furred,  the  head  often  uneasy ;  in  short,  a  moderate  febrile  state 
is  produced,  which  springs  from  the  simply  irritant  influence  of  the  medi- 
cine, not  only  in  the  primse  viaa,  but  on  the  system  at  large  through  the 
circulation. 

Even  under  a  less  degree  of  its  action  than  is  required  to  produce  this 
febrile  state,  it  exhibits  a  disposition  to  increase  the  secretions.  Perhaps 
there  is  no  one  of  the  secretory  functions  which  is  not  occasionally  stim- 
ulated, and  yet  no  one  so  steadily  and  prominently,  that  the  medicine 
can  be  said  to  have  any  special  predilection.  The  skin,  the  mucous  sur- 
faces, the  kidneys,  the  liver,  and  the  salivary  glands  are  more  or  less  ex- 
cited, one  or  another,  or  more  than  one,  probably  according  to  incidental 
circumstances  which  may  give  the  medicine  some  preferable  direction. 
Almost  all  writers  agree  in  the  statement,  that  the  menstrual  function 
also  is  stimulated.  Occasionally,  though  rarely,  profuse  salivation  has 
been  noticed.  In  some  instances,  an  effect  has  been  produced  on  the 
mouth  similar  to  the  mercurial ;  but  there  is  every  reason  to  suspect 
that,  in  these  cases,  it  was  really  an  effect  of  mercury,  liberated  through 
the  influence  of  the  preparation  of  iodine  from  an  inert  condition,  iii  which 
it  had  for  a  longer  or  shorter  time  remained  in  the  tissues. 

The  medicine  is  said  sometimes  to  produce  peculiar  effects  on  the  skin. 
Thus,  an  embrowned  state  of  the  surface,  which  has  in  one  or  more  in- 
stances followed  its  use,  has  been  ascribed  to  it  as  the  cause.  But  the 
justice  of  this  ascription  may  be  doubted,  when  we  consider  how  rare 
has  been  the  coincidence,  and  yet  how  frequently  such  discolorations 
have  occurred,  without  any  known  connection  with  iodine  in  any  way. 
What  is  more  certain  is,  that  the  medicine  occasionally  gives  rise  to 
eruptions  on  the  surface,  erythematous,  papulous,  eczematous,  or  impeti- 
ginous,  which,  however,  have  nothing  serious  in  them,  and  yield  readily 
on  its  suspension.  Iodine  produces  this  effect  in  common  with  many 
other  irritants  of  the  alimentary  mucous  membrane,  and  of  the  general 
system,  as  copaiba  and  the  turpentines;  and  there  is  nothing  specific  or 
peculiar  in  the  result.  Nor  is  it  common.  I  have  very  rarely  seen  it, 
though  very  frequently  prescribing  iodine  to  hospital  patients. 

Absorption  is  said  also  to  be  promoted  by  iodine ;  and,  in  proof  of  this 
opinion,  the  facts  are  advanced  that,  when  long  continued,  it  produces 
general  emaciation,  and  sometimes  shows  a  disposition  especially  to  at- 
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tack  the  mammae  and  testicles,  and  to  cause  atrophy  of  these  glands. 
But,  in  reference  to  the  emaciation,  this,  I  believe,  is  never  induced  by 
the  insensible  operation  of  the  medicine,  and,  when  it  occurs,  can  readily 
be  explained  by  the  impaired  digestion,  and  otherwise  disordered  state 
of  the  system,  resulting  from  its  irritating  influence.  As  to  the  devasta- 
tion which  it  was  at  one  time  supposed  to  produce  in  the  glands  specially 
referred  to ;  this  has  come  to  be  regarded  as  one  of  the  apocryphal  facts 
of  medicine.  So  many  thousand  physicians  have  now  been  prescribing 
iodine  for  so  long  a  time,  and  such  multitudes  of  patients  have  been  kept 
under  its  influence  for  months,  and  perhaps  years,  without  any  accident 
of  this  kind  having  been  observed,  that  there  is  every  reason  to  believe 
that  the  instances,  which  really  have  occurred  of  this  apparent  effect, 
were  in  fact  simply  coincidences.  The  mamma  and  the  testicle  are  well 
known  occasionally  to  wither,  under  other  influences ;  and,  if  iodine  had 
any  special  power  of  promoting  this  tendency,  the  fact  would  by  this 
time  have  been  established  beyond  doubt.  Instead  of  this  general  and 
partial  wasting,  which,  in  the  earlier  history  of  iodine,  were  bugbears  to 
the  profession,  nothing  is  more  common  at  present  than  to  see  our  patients 
enjoying  good  general  health  under  its  prolonged  use;  and  even  increase 
of  weight  is  not  uncommon.  The  old  idea,  therefore,  that  iodine  specially 
promotes  absorption,  must,  I  think,  be  abandoned. 

Sometimes  the  irritant  action  of  iodine  appears  to  be  directed  pecu- 
liarly to  the  brain,  and  the  phenomena  of  nervous  disorder  predomi- 
nate ;  such  as  neuralgic  pains,  headache  particularly  frontal,  pains  in  the 
eyes  and  ears,  tinnitus  aurium,  disordered  vision,  wakefulness,  and  oc- 
casionally delirium  and  convulsions.  Lugol  mentions  cases  of  this  kind, 
which  resulted  from  the  external  use  of  iodine  in  the  form  of  bath ;  so 
that  the  effects  are  something  more  than  the  sympathetic  results  of  an 
irritated  stomach.  Sometimes  symptoms  of  asthma  are  said  to  be  pro- 
duced, ascribable  to  the  influence  exerted  upon  the  nervous  centres  of 
the  par  vagum.  The  name  of  iodic  intoxication  has  been  given  to  this 
condition.  I  have  never  witnessed  other  effects  of  the  kind  than  neuralgic 
pains  and  headache ;  the  latter  of  which  is  not  very  uncommon.  I  once 
saw  an  attack  of  exceedingly  severe  neuralgia,  which  I  ascribed  to  the 
use  of  iodine,  and  which  ceased  after  the  omission  of  the  medicine. 

Poisonous  Effects.  These  are  of  two  kinds ;  first,  those  which  proceed 
from  a  prolonged  use  of  iodine  in  excess;  and  secondly,  those  occasioned 
by  an  excessive  dose  at  once.  Both,  I  believe,  are  the  result  of  irrita- 
tion, produced  either  in  the  primae  viae,  the  system  at  large,  or  the  two 
jointly. 

The  name  of  iodism  has  been  given  to  the  state  of  system,  resulting 
from  the  repeated  or  prolonged  exhibition  of  the  medicine  in  undue 
amount.  It  is  said  to  be  characterized  by  vomiting  and  purging,  one 
or  both ;  abdominal  pain  ;  a  general  febrile  state,  with  heat  of  skin,  fre- 
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quent  pulse,  and  thirst ;  cramps  in  the  extremities,  and  great  emaciation, 
ending  in  death,  if  the  cause  continue  to  operate.  Such  cases  are  seldom 
seen  now.  They  were  probably  either  the  result  of  a  sustained  gastro- 
enteritis, or  mere  coincidences  with  the  use  of  iodine,  and  not  effects  of 
it.  It  would  appear,  however,  from  the  statements  of  M.  Rilliet,  that 
exceptional  cases  occur,  in  which  the  long-continued  use  of  iodine,  even 
in  small  doses,  occasions  emaciation,  palpitations,  frequency  of  pulse, 
trembling,  nervous  irritability,  and  general  debility ;  and  that  these  re- 
sults are  most  apt  to  happen  among  the  inhabitants  of  certain  localities 
where  it  maybe  presumed  that  there  is  a  natural  deficiency  of  iodine  in  the 
air,  drink,  and  food.  This  suggestion  is  of  some  importance ;  as  it  may 
serve  to  account  for  certain  otherwise  inexplicable  cases  of  marasmus, 
which  may  occur  from  change  of  residence  from  such  a  locality  to  another 
where  iodine  abounds,  as  near  the  sea.  (Ann.  de  Therap.,  1859,  p.  187.) 
When  the  iodide  of  potassium  is  used  largely  for  a  long  time,  during 
whole  years  for  example,  it  is  said  to  occasion  a  chronic  inflammation 
of  the  tongue,  by  which  that  organ  becomes  enlarged,  lobulated,  and 
fissured.  Several  cases  of  this  nature  have  been  reported  by  Mr.  Langston 
Parker,  of  England.  (U.  8.  Dispensatory,  llth  ed.,  p.  1221.) 

Lebert  describes  a  kind  of  iodic  poisoning  which  he  has  observed  in 
patients  affected  with  goitre,  and  in  those  only,  consisting  in  a  progres- 
sive emaciation  which  may  become  excessive  in  a  few  months,  restless- 
ness, incapability  of  mental  concentration,  disturbed  sleep,  frequent  pulse, 
impaired  digestion,  and  not  unfrequently  dyspnoea  and  palpitations,  with- 
out organic  lesion.  He  has  found  these  phenomena  to  occur  in  those 
cases  in  which  the  goitre  disappeared  under  the  use  of  the  medicine,  and 
ascribes  the  result  to  the  too  rapid  absorption  of  the  matter  of  the  thy- 
roid tumour,  and  its  presence  in  the  circulation,  where  it  may  act  as  a 
poison.  Though  I  have  known  repeated  instances  in  which  goitre  has 
rapidly  disappeared  under  the  use  of  iodine,  I  have  never  met  with 
these  cachectic  phenomena;  perhaps  because  the  tumours  have  been 
much  less  developed  than  those  which  occur  among  the  inhabitants  of 
the  Alps. 

Acute  poisoning  may  result  from  excessive  doses  of  iodine;,  though, 
when  taken  largely  in  the  unaltered  state,  it  is  apt  to  excite  vomiting, 
and  thus  obviate  any  very  serious  consequences ;  while  in  the  form  of 
iodide  of  potassium,  in  which  it  is  more  generally  administered,  it  is  very 
doubtful  whether  it  can  be  justly  considered  as  poisonous,  at  least  not 
more  so  than  nitre,  and  probably  under  similar  circumstances.  Iodine, 
however,  either  in  the  aggregate  state,  or  that  of  alcoholic  solution,  is 
capable  of  producing  death.  This  has  been  proved  by  experiments  on 
the  lower  animals,  and  by  the  occasional  result  of  over-doses  accidentally 
taken  in  man.  The  symptoms  are  those  of  irritation  and  inflammation 
of  the  prima3  viae ;  namely,  violent  burning  pain  in  the  throat  and  stom- 
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ach,  intestinal  pains,  retching  or  vomiting,  purging,  thirst,  very  frequent 
pulse,  palpitation,  suffused  eyes,  restlessness,  trembling,  faintness,  and 
prostration;  and,  if  death  does  not  soon  take  place,  great  emaciation. 
As  to  the  quantity  required  to  produce  fatal  effects,  there  can  be  no  pre- 
cise decision,  as  circumstances  so  much  modify  the  result.  Thus,  when 
the  iodine  happens  to  vomit  early  and  freely,  it  is  less  likely  to  cause 
death ;  and,  if  taken  with  substances  containing  starch,  as  bread  or  fari- 
naceous food  in  general,  or  if  the  stomach  happen  to  be  full  of  such  food 
at  the  time,  it  is  apt  to  combine  with  the  starch,  and  thus  form  a  sub- 
stance comparatively  harmless.  Orfila  found  that  in  dogs,  with  the 
oesophagus  tied,  a  drachm  of  free  iodine  was  sufficient  to  destroy  life  in 
a  few  days;  while  in  others,  in  their  ordinary  condition,  two  or  three 
drachms  were  required.  A  case  of  death  in  a  woman  is  on  record, 
caused  by  swallowing  an  ounce  of  the  tincture,  containing  somewhat 
less  than  a  drachm  of  iodine.  (  Taylor  on  Poisons,  p.  304.)  Orfila  took 
four  grains  and  a  half  of  solid  iodine,  with  the  effect  of  producing  heat, 
constriction  in  the  throat,  epigastric  pains,  vomiting,  colic,  hot  skin,  fre- 
quent pulse,  and  high-coloured  urine,  which  yielded  to  emollients  and 
diluents,  leaving  on  the  following  day  only  a  sense  of  weariness.  Dr. 
Taylor  thinks  that  fifteen  or  twenty  grains  of  solid  iodine  might  endanger 
life  (Ibid.,  p.  304) ;  and  no  prudent  physician  would  approach  this 
quantity,  under  any  circumstances  whatever. 

The  remedies  for  iodic  poisoning  are  to  wash  out  the  stomach  by  the 
copious  use  of  demulcent  drinks ;  to  administer  freely  of  starch  either 
pure,  or  in  the  form  of  flour  mingled  with  large  quantities  of  water ;  after- 
wards to  clear  out  the  bowels  by  a  mild  cathartic,  also  accompanied 
with  starch;  and,  when  the  poison  has  been  removed,  to  obviate  irrita- 
tion by  opiates  given  by  the  mouth  and  rectum,  and  inflammation,  if  ex- 
isting, by  antiphlogistic  measures  adapted  to  the  urgency  of  the  case. 
Care  must  also  be  taken  that  the  patient  do  not  die  of  debility,  from  the 
want  of  nutriment. 

2.  Mode  of  Operation. 

It  has  been  already  stated  that  iodine  is  a  local  irritant,  and  operates 
through  this  property  on  any  surface  to  which  it  may  be  applied,  whether 
the  skin,  the  air-passages,  or  the  alimentary  mucous  membrane.  But  it 
also  affects  the  system  through  absorption.  Of  this  there  is  no  doubt 
whatever.  Indeed,  the  preparations  of  iodine  enter  the  circulation  with 
extraordinary  facility.  It  is  stated  that  it  has  been  detected  in  the  urine 
of  a  dog  poisoned  with  it,  four  minutes  after  its  exhibition.  It  is  ab- 
sorbed from  all  the  surfaces,  and  even  rapidly  from  the  skin,  when  used 
in  the  form  of  bath.  After  internal  or  external  use,  it  has  been  detected 
in  the  blood,  the  solid  tissues,  and  the  different  secretions,  as  the  urine, 
saliva,  tears,  etc.  The  milk  of  nursing  women  contains  it ;  and  it  has 
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been  found  in  the  urine  of  sucklings,  after  administration  to  the  mother. 
Readily  as  it  finds  access  to  the  circulation,  it  no  less  readily  escapes, 
especially  by  the  kidneys  and  salivary  glands;  and  the  urine  and  saliva 
are  the  secretions  in  which  it  is  always  sought  for,  when  proof  is  wanted 
of  its  having  entered  the  system.*  It  probably  never  enters  the  blood 
in  the  uncombined  state ;  but  always  in  the  form  of  an  iodide  or  iodate, 
or  of  both.  A  few  days  after  its  exhibition,  the  signs  of  its  presence 
usually  disappear;  -or  at  least  only  traces  are  discoverable  in  the  urine, 
which  vanish  wholly  in  a  short  time. 

After  entering  the  circulation,  it  no  doubt  acts  as  a  general  irritant, 
and  hence  is  thrown  off  rapidly  by  the  emunctories.  It  does  not,  like 
some  of  the  metals,  appear  to  form  durable  compounds  with  the  tissues, 
or  to  be  deposited  in  them  in  a  permanent  state.  The  facility  with 
which  it  forms  compounds  soluble  in  the  blood  precludes  such  a  result. 

Mode  of  Alterative  Action.  But  does  not  iodine  produce  other  effects 
than  those  of  a  mere  irritant?  Its  medicinal  efficiency,  in  doses  insuffi- 
cient to  produce  sensible  effects  in  health,  would  seem  to  give  an  affirma- 
tive answer  to  this  question.  Nevertheless,  it  appears  to  me  that  we 
can  approach  to  a  solution  of  the  problem  of  its  alterative  action,  with- 

*  From  the  experiments  of  M.  Cl.  Bernard,  it  would  appear  that  iodide  of  potas- 
sium has  a  strong  tendency  to  escape  with  the  saliva,  even  more  so  than  with  the 
urine.  He  injected  this  salt  and  ferrocyanide  of  potassium  into  the  jugular  veins 
of  a  dog.  The  iodide  was  almost  immediately  detected  in  the  saliva,  and  continued 
to  be  eliminated  with  it  for  several  hours ;  while  it  did  not  appear  in  the  urine 
until  two  hours  after  the  injection.  The  ferrocyanide,  on  the  contrary,  never  ap- 
peared in  the  saliva,  but  was  found  in  the  urine  about  seven  minutes  after  the  in- 
jection, and  remained  in  it  so  long  as  the  experiment  was  continued.  The  experi- 
ment was  repeated  several  times,  with  the  same  result.  (Arch.  Gen.,  5e  ser.,  i.  6.) 

While  thus  disposed  to  escape  by  the  saliva,  and  after  a  time  by  the  urine,  it 
would  appear,  from  the  observations  of  Schottin,  to  be  little  disposed  to  pass  off  by 
perspiration.  Though  given  in  the  quantity  of  half  a  drachm  daily,  it  was  not 
found  in  the  sweat  until  the  fifth  day.  (Brit,  and  For.  Medico-chir.  Rev.,  July,  1855, 
Am.  ed.,  p  172.) 

This  disposition  of  iodine  and  its  compounds  to  escape  by  the  salivary  glands  is 
observed  very  quickly  after  its  absorption,  considerably  before  any  can  be  discov- 
ered in  the  urine.  Some  interesting  inferences  may  be  drawn  from  this  fact.  The 
elimination  by  the  salivary  glands  is  probably  one  cause  of  the  continuance  of  its 
action  on  the  system.  The  iodide,  being  swallowed  with  the  saliva,  is  again  ab- 
sorbed into  the  circulation,  to  be  again  secreted  with  the  saliva  as  before.  M.  Ber- 
nard gave  iodide  of  potassium  to  a  dog,  and  at  the  end  of  several  weeks  could  de- 
tect evidences  of  its  presence  in  the  saliva.  Being  secreted  and  swallowed  with 
the  saliva,  it  was  reabsorbed  and  again  eliminated  by  the  salivary  glands,  and  thus 
a  round  was  maintained  which  kept  the  system  probably  much  longer  under  the 
influence  of  the  medicine  than  if  it  had  escaped  solely  by  the  kidneys.  Besides, 
may  we  not  plausibly  ascribe  some  of  the  effects  of  iodine  on  the  mouth  and  throat 
to  this  unceasing  presence  of  the  medicine  in  the  mouth  and  fauces?  (Note  to  the 
third  edition. ) 
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out  attributing  to  it  any  extraordinary  or  mysterious  power.  Its  almost 
universal  diffusion  in  nature  renders  its  habitual  presence  in  the  system, 
in  a  certain  degree,  necessary  in  health,  though  not  in  quantities  to  give 
evidence  of  its  existence  to  ordinary  chemical  examination.  It  is  not  at 
all  an  improbable  supposition  that,  like  chloride  of  sodium,  it  is  one  of 
the  constituents  of  the  system,  favourable,  if  not  essential  to  perfect 
health.  In  this  view  of  its  physiological  influence,  it  does  not  seem 
probable  that  it  has  any  special  or  extraordinary  influence  on  the  system, 
such  as  that  of  mercury,  arsenic,  etc.,  which  are  quite  alien  and  repug- 
nant to  the  animal  economy.  Its  effects  may,  I  think,  be  best  explained, 
by  supposing  it  to  be  a  special  stimulant  to  that  function  of  the  body  by 
which  all  its  parts  are  undergoing  constant  disintegration  and  renewal, 
and  which  may  be  regarded,  for  want  of  a  better  term,  as  the  nutritive 
process.  Tinder  its  influence  the  disintegration  and  renewal  go  on  more 
rapidly  than  in  health;  and  hence,  as  well  as  from  its  direct  stimulant 
influence,  may  result  an  increase  of  the  secretory  functions  in  general. 
The  results  of  the  disintegration  of  the  tissues  must  be  thrown  off  by  the 
emunctories  as  they  enter  the  blood.  Under  ordinary  circumstances,  no 
emaciation  occurs,  because  deposition  takes  place  as  rapidly  as  disinte- 
gration ;  but  if  digestion  be  interfered  with  by  irritation  of  the  stomach 
and  bowels,  then  the  waste  is  not  duly  supplied ;  and  hence  the  emacia- 
tion which  has  been  noticed  under  such  circumstances.  It  will  be  seen, 
when  we  come  to  the  therapeutic  part  of  the  subject,  that  the  most  bene- 
ficial and  extraordinary  influence  of  iodine  may  be  explained  on  this 
principle.  If  these  views  are  correct,  the  apparent  increase  of  absorp- 
tion does  not  result  from  a  direct  stimulant  influence  on  the  absorbents 
themselves.  Emaciation  is  not  produced  by  increase  of  absorption;  but 
the  absorbents  are  stimulated  by  the  increased  rapidity  of  the  disinte- 
grating process,  or  dissolution  of  the  ultimate  organic  structure,  which 
affords  them  and  the  venous  radicals  materials  for  removal. 

3.  Therapeutic  Application. 

It  is  but  a  few  years  since  this  most  valuable  medicine  first  became 
known  to  the  profession.  Dr.  Coindet,  of  Geneva,  in  Switzerland,  has 
inseparably  associated  his  name  with  the  medical  history  of  iodine,  by 
having  been  the  first  to  employ  and  recommend  it.  Knowing  from 
antecedent  discovery  that  it  existed  in  burnt  sponge,  and  aware  of  the 
usefulness  of  that  remedy  in  goitre,  he  was  led  to  suppose  that  iodine 
might  be  the  real  curative  agent,  and  accordingly  gave  it  a  trial  in  the 
disease,  which,  as  every  one  knows,  is  very  prevalent  in  that  region. 
His  success  fully  answered  his  expectations ;  and,  in  a  paper  communi- 
cated, July  25th,  1820,  to  the  Society  of  Natural  Sciences  at  Geneva,  he 
made  known  his  invaluable  discovery.  The  efficiency  of  the  remedy  in 
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goitre  naturally  led  to  its  employment  in  other  tumefactions,  especially 
the  scrofulous ;  and  the  favourable  reports  made  of  it  rapidly  diffused  its 
reputation  throughout  the  medical  world.  The  names  of  Brera,  Lugol, 
and  Manson  are  also  favourably  connected  with  the  early  history  of 
iodine,  especially  in  its  relation  to  scrofula.  The  medicine  was  now  ex- 
perimented with  in  every  kind  of  disease,  and  under  the  most  opposite 
circumstances,  and  the  most  extravagant  estimate  was  made  of  its  won- 
derful powers.  Time,  however,  has  had  its  usual  effect  of  moderating 
enthusiasm;  and,  with  the  advantage  of  abundant  experience,  and  a 
cooler  judgment,  we  are  at  the  present  day  better  able,  than  a  few  years 
since,  to  determine  its  real  value,  and  proper  position  in  the  Materia 
Medica. 

By  far  the  most  useful  applications  of  iodine  are  those  connected  with 
its  alterative  properties.  It  is  not  unfrequently  used  for  its  influence 
over  the  secretory  functions,  and  often  also  exclusively  for  its  local  effect. 
Under  these  three  heads  may  be  embraced  all  its  important  uses. 

a.  Use  of  Iodine  as  an  Alterative. 

Its  efficiency  in  this  respect  is  prominently  displayed  in  the  resolution 
of  various  tumefactions.  In  all  chronic  enlargements  and  indurations  of 
inflammatory  origin,  or  mere  hypertrophies  from  excess  of  the  nutritive 
function,  whatever  may  be  the  special  character  of  the  inflammation,  or 
the  seat  of  the  tumefaction,  whether  in  the  glands,  the  cellular  or  liga- 
mentous  tissue,  the  muscles,  periosteum,  or  bones,  much  advantage  may 
be  expected  from  the  resolvent  properties  of  iodine ;  and  in  such  cases, 
there  is,  on  the  whole,  no  one  remedy  which  equals  it  in  the  universality 
of  its  applicability,  not  even  mercury.  To  the  cure  of  carcinomatous, 
tuberculous,  or  melanotic  tumours,  or  other  heterologous  formations,  or 
of  the  indurations  resulting  from  cartilaginous  or  osseous  degeneration, 
it  is  wholly  inadequate,  as  indeed  are  all  other  known  deobstruent  reme- 
dies. It  has  appeared  to  me  that  its  extraordinary  efficiency,  in  the 
resolution  of  chronic  tumefactions,  may  be  best  explained  by  the  theory, 
already  advanced,  of  its  special  influence  in  promoting  the  normal  pro- 
cess of  disintegration ;  of  stimulating,  in  other  words,  those  changes  in 
the  ultimate  constituents  of  the  tissues,  which,  after  these  tissues  have 
run  their  course  of  service,  effect  their  destruction  and  elimination,  while 
new  structure  takes  their  place,  in  its  turn  to  go  through  the  same 
changes.  It  is  generally  admitted  that  the  vital  powers,  in  these  ab- 
normal formations,  are  less  vigorous  than  in  the  healthy  tissue,  and  less 
able  to  resist  influences  tending  to  their  destruction.  It  is  no  violent 
assumption,  therefore,  to  take  for  granted  that  their  ultimate  structure 
yields,  more  readily  than  the  healthy,  to  the  over- stimulation  directed  to 
it  by  the  iodine ;  while,  for  the  same  reason,  its  powers  of  repair  are 
more  feeble.  Consequently,  while,  in  the  healthy  tissues,  the  more  rapid 
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disintegration  may  be  supplied  by  an  equally  excited  nutrition,  and  no 
change  of  bulk  take  place,  the  contrary  is  the  case  in  the  affections  under 
consideration,  which  lose  more  than  they  gain,  and  thus  return  in  the 
end  to  the  normal  state.  In  this  view,  iodine  may  act  on  them  with 
equal  efficiency,  whether  it  is  conveyed  to  the  tumours  through  the  cir- 
culation, or  reaches  them  by  an  endosmotic  penetration. 

It  is  not,  however,  solely  in  tumefaction,  that  iodine  proves  useful. 
In  disease  of  perverted  action,  in  which  an  abnormal  condition  has  been 
impressed  upon  the  tissues,  which  prevents  them  from  the  due  perform- 
ance of  their  respective  offices,  and  which  shows  itself  in  ulcerations, 
eruptions,  pains,  and  disordered  function  of  various  kinds,  the  use  of 
iodine  is  often  followed  by  the  most  happy  results.  The  change  which 
it  produces  in  the  ultimate  organic  constituents  of  the  tissues,  causing 
the  old  to  be  broken  up  and  disappear,  carrying  with  them  their  ab- 
normal tendencies,  while  new  and  healthy  structure  takes  their  place,  is 
very  probably  the  source  of  its  efficiency. 

A  third  condition,  in  which  the  alterative  powers  of  iodine  show 
themselves,  is  one  in  which  noxious  substances,  particularly  the  metallic, 
may  have  been  deposited  in  the  tissues,  and,  remaining  fixed  there,  either 
by  their  insolubility,  or  their  affinity  for  the  organic  constituents  of  the 
tissues,  keep  up  a  constant  irritation,  and  consequently  continued  evi- 
dences of  morbid  action.  As  before  explained,  in  the  articles  on  mercury 
and  lead,  iodine,  or  at  least  the  alkaline  iodides,  probably  act  in  these 
cases  by  forming  soluble  combinations  with  the  foreign  matter,  and  thus 
causing  it  to  be  carried  off  from  the  tissues  in  the  current  of  the  blood, 
and  ultimately  eliminated.  For  this  very  interesting  view  of  the  cura- 
tive influence  of  iodine,  in  certain  obstinate  affections,  the  profession  is 
mainly  indebted  to  M.  Melsens. 

Having  endeavoured  to  understand  the  modus  operand!  of  iodine  as  a 
remedy,  and  thus  to  discover  rational  grounds  for  its  use,  we  are  next  to 
consider  the  special  diseases  in  which  it  has  been  found  useful. 

Goitre.  There  are  few  complaints  in  which  iodine  shows  more  ex- 
traordinary curative  powers  than  in  this.  Tumours  of  large  size,  and  the 
growth  of  years,  will  often  begin  to  give  way  as  soon  as  the  system  is 
under  the  influence  of  the  remedy,  and  will  proceed  onward,  in  steady 
progress  towards  a  cure,  under  its  continued  use.  It  certainly  will  not 
cure  carcinoma  of  the  thyroid  gland,  nor  any  one  of  those  new  forma- 
tions or  degenerations  in  which  the  normal  structure  has  been  displaced 
by  the  diseased ;  but  in  all  cases  of  pure  hypertrophy,  or  resulting  from 
an  obscure  chronic  irritation  or  sub-inflammation  in  the  tissue,  in  other 
words,  all  cases  of  simple  goitre,  as  distinguished  from  other  special  dis- 
eases which  may  be  seated  in  that  as  well  as  in  any  other  tissue,  a  cure 
may  be  reasonably  hoped  for.  The  cases  of  this  disease  which  have 
most  commonly  fallen  under  my  personal  observation  have  been  in  young 
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women ;  and  these  have  almost  invariably  yielded  to  the  preparations  of 
iodine.  The  remedy  should  be  employed  both  internally  and  topically; 
and  I  have  myself  preferred  the  iodide  of  potassium  in  both  ways,  giving 
it  internally  in  solution,  and  applying  it  externally,  in  the  form  of  oint- 
ment, two  or  three  times  daily.  Not  unfrequently  the  disease  will  yield 
to  the  external  use  of  the  remedy  alone.  Sometimes  the  tumour,  instead 
of  yielding  immediately,  seems  to  be  stimulated  into  inflammation;  swell- 
ing, and  becoming  somewhat  painful.  In  such  cases,  the  local  applica- 
tion should  be  omitted  for  a  time,  and  replaced  by  emollient  cataplasms, 
until  the  swelling  has  subsided ;  or  a  few  leeches  may  be  applied  ;  but, 
after  the  subsidence  of  the  inflammatory  symptoms,  the  remedy  should 
be  resumed.* 

Scrofula.  So  far  as  concerns  the  dispersion  of  scrofulous  swellings, 
whether  in  the  glands,  or  elsewhere,  if  there  has  been  no  deposition  of 
tubercle,  and  no  acuteness  of  inflammatory  action  remain,  iodine  will 
prove  not  less  efficacious,  probably,  than  in  the-affection  just  treated  of. 
In  cases  of  tuberculous  deposition  in  the  glands,  it  is  in  vain  to  expect 
resolution  under  this  or  any  other  remedy,  until  the  oifending  matter  has 
been  discharged.  It  is  possible  that  the  tubercle  in  the  gland  may  some- 
times go  through  a  series  of  changes  ending  in  its  absorption,  after  which 
the  swelling  will  disappear;  but  I  doubt  extremely  whether  iodine  has 
any  influence  in  promoting  these  changes.  Most  frequently  the  tubercle 
softens,  excites  suppuration,  and  is  in  this  manner  eliminated ;  but  neither 
has  iodine,  as  I  believe,  any  power  of  forwarding  this  process.  I  have 
used  it  often  in  tuberculous  affections ;  and  never  had  any  reason  to  sup- 
pose, in  any  one  instance,  that  it  had  either  prevented  the  deposition  of 
tubercle,  or  facilitated  its  absorption  or  elimination.  But  when,  as  often 
happens,  the  scrofulous  diathesis  exhibits  itself  merely  in  the  production 
of  chronic  tumefactions,  the  result  of  a  low  feeble  inflammation,  without 
the  formation  of  tuberculous  matter,  iodine,  generally  or  locally  used,  is 
an  admirable  remedy.  In  the  indurations  which  sometimes  remain  after 
the  discharge  of  the  tubercle,  it  may  also  serve  a  good  purpose  by  pro- 
moting complete  resolution. 

Even  more  efficacious  than  in  mere  scrofulous  swellings,  is  this  remedy 

*  It  is  well  known  that  goitre  prevails  preferably  in  certain  localities,  upon  re- 
moval from  which  the  patient  often  rapidly  recovers.  The  idea  has  been  advanced 
that  the  affection,  as  it  occurs  among  the  Alps  of  Switzerland  and  Savoy,  may  be 
owing  to  the  absence  of  iodine  from  the  waters  drank  by  the  inhabitants.  It  has 
also  been  suggested  that  the  iodine  contained  in  natural  waters  may  be  consumed 
by  the  fungous  plants  which  constitute  the  green  scum  upon  their  surface ;  and 
it  has  been  noticed  that  the  use  of  such  waters,  in  certain  localities,  has  been  at- 
tended with  the  occurrences  of  goitres,  which  have  disappeared  upon  the  substitu- 
tion of  rain-water  for  drink.  (Journ.  de  Pharm.,  Avril,  1858,  p.  273.) — Note  to  the 
tecond  edition. 


CHAP.  III.]  IODINE.  351 

often  in  obstinate  scrofulous  ulcers.  It  operates  like  a  charm  in  many 
of  these  cases,  when  the  ulceration  seems  to  be  kept  up  by  a  perverted 
tendency  in  the  system,  without  the  presence  of  tuberculous  matter. 
The  same  may  be  said  of  other  scrofulous  affections,  as  of  the  skin,  the 
eyes,  the  ligaments,  even  the  bones  and  the  joints,  in  all  of  which  good 
may  be  hoped  for  from  it  under  the  circumstances  mentioned.  In  white 
swelling  of  the  joints,  and  in  the  same  affection  of  the  spinal  column, 
whether  before  or  after  caries  and  suppuration,  the  remedy  should  be 
used,  in  the  hope  of  changing  the  morbid  action  in  the  part  affected. 

I  do  not  believe  that  iodine  is  at  all  competent  to  correct  the  scrofu- 
lous diathesis.  By  its  careful  use,  so  as  rather  to  favour  than  to  impair 
digestion,  it  may  contribute  with  other  measures,  such  as  exercise  in  a 
pure  air,  wholesome  and  nourishing  food,  the  use  of  cod-liver  oil,  etc., 
to  improve  the  general  health,  and  thus,  in  some  degree,  to  act  favour- 
ably in  the  disease ;  but  unassisted,  it  has  little  power,  and  certainly  no 
specific  power  over  the  morbid  tendency.  It  is  to  the  cure  of  the  local 
affections,  while  other  means  are  employed  to  amend  the  state  of  the 
system,  that  iodine  should  be  specially  addressed. 

In  scrofulous  affections,  iodine  may  be  used  internally,  topically  to  the 
diseased  part,  and  in  the  form  of  bath,  in  order  to  impregnate  the  system. 
Peculiar  care  should  be  taken  never  to  allow  it  to  disturb  the  digestive 
function,  or  in  any  other  way  to  impair  the  general  health. 

In  all  anemic  cases  of  scrofula,  it  should  be  conjoined  with  the  chaly- 
beates;  or  the  iodide  of  iron  may  be  substituted  for  its  other  prepara- 
tions. 

In  phthisis,  in  which  much  was  at  one  time  expected  from  iodine,  and 
in  which,  from  its  analogy  or  identity  with  scrofula,  there  seemed  good 
reasons  for  expecting  much,  I  believe  that  it  is  utterly  useless,  so  far  as 
concerns  the  prevention,  or  the  cure  of  tubercle.  This  disease  so  often 
spontaneously  halts  for  a  time  in  its  march,  and  gives  such  fair  promises 
of  amendment,  that  nothing  has  been  more  common  than  to  ascribe  effi- 
ciency to  medicines,  which  may  have  been  administered  at  the  time  of 
the  change ;  and  hence  a  great  number  of  supposed  remedies  have  ac- 
quired a  temporary  reputation  in  its  treatment.  Iodine  is  among  them. 
As  it  is  incompetent  to  correct  the  scrofulous  diathesis,  so  is  it  also 
equally  inadequate  to  the  prevention  or  the  cure  of  phthisis ;  and  all  that 
can  be  expected  from  it  is  to  correct  incidental  local  affections,  similar  to 
those  attendant  on  external  scrofula,  when  not  dependent  on  the  imme- 
diate presence  of  tuberculous  matter. 

In  tabes  mesenterica,  or  enlarged  mesenteric  glands,  and  in  a  similar 
affection  of  the  bronchial  glands,  good  might  be  anticipated  from  it  in 
a  simple  condition  of  chronic  scrofulous  inflammation  without  tubercles; 
but  as,  when  these  affections  are  obvious,  more  especially  the  former, 
they  are  very  generally  associated  with  this  abnormal  deposit,  the  remedy 
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will  as  generally  fail.  Nevertheless,  it  may  be  resorted  to  in  all  cases,  in 
the  hope  that  the  affection  may  be  uncomplicated ;  while,  if  it  be  tuber- 
culous, no  injury  will  be  done.  The  remedy  may,  in  these  cases,  be  em- 
ployed in  the  form  of  bath,  with  special  propriety. 

In  tuberculous  peritonitis  and  meningitis,  though  it  has  been  recom- 
mended in  the  latter  affection,  iodine  is,  I  fear,  useless.  I  have  em- 
ployed it  in  some  instances,  but  have  never  had  reason  to  suppose  that 
it  was  of  the  least  service  in  the  fully  formed  disease.  Nevertheless,  in 
a  treatise  upon  the  subject,  Dr.  Bourrousse  de  Laffore  endeavours  to 
demonstrate  the  curability  of  tuberculous  meningitis,  especially  in  the 
earlier  stages  of  deposition,  and  reports  eight  cases  which  he  had  treated 
successfully  with  large  doses  of  iodide  of  potassium.  (B.  and  F.  Medico- 
chir.  Rev.,  Jan.  1862,  p.  236.)  As  it  is  often  extremely  difficult  to  diagnos- 
ticate between  tuberculous  and  non-tuberculous  meningitis,  post-mortem 
examination  being  not  unfrequently  the  only  certain  test,  the  suspicion 
is  obvious  that  the  cases  cured  may  have  belonged  to  the  latter  affec- 
tion. But,  even  if  this  be  admitted,  the  practical  interest  of  this  state- 
ment is  great;  as  it  is  a  highly  important  fact  that  eight  cases  of  acute 
hydrocephalus,  with  symptoms  of  tuberculous  meningitis,  got  well  under 
this  treatment.  Dr.  John  Coldstream,  in  a  communication  to  the  Edin- 
burgh Hed.  Journal  (v.  503,  A.D.  1859),  also  speaks  very  highly  of  this 
remedy  in  the  head-affections  of  children,  and  thinks  that  acute  hydro- 
cephalus may  often  be  prevented,  and  in  its  earlier  stages  cured  by  the 
iodide ;  and  the  probability  is  that,  in  cases  of  irritation  or  inflammation 
of  the  meninges,  threatening  the  deposition  of  tubercles,  in  which,  how- 
ever, they  have  not  yet  been  formed,  the  iodide  of  potassium  may  exer- 
cise a  very  favourable  influence  in  preventing  them. 

Syphilis.  In  the  advanced  stage  of  this  affection,  iodine  is  undoubt- 
edly often  very  serviceable.  It  is  peculiarly  useful  in  that  special  con- 
dition of  the  disease,  characterized  by  vague  pains  in  the  limbs,  or,  as  the 
patient  expresses  it,  in  the  bones,  with  or  without  periosteal  tumours  or 
nodes.  We  often  see  this  affection,  after  torturing  patients  for  months, 
yield  with  the  utmost  promptitude  to  iodide  of  potassium.  In  the  Penn- 
sylvania Hospital,  which  receives  the  sick  seamen  of  the  port  of  Phila- 
delphia, I  have  constantly  encountered  this  affection,  and  as  constantly 
seen  it  yield  in  the  course  sometimes  of  a  few  days,  generally  of  from  two 
to  six  weeks,  to  iodide  of  potassium,  given  in  the  dose  of  five  grains 
three  times  a  day.  It  is  no  doubt  also  often  adequate  to  the  cure  of  the 
eruptive  and  ulcerative  affections  of  secondary  syphilis ;  but  here  its  in- 
fluence is  less  certain,  and  it  will  generally  be  found  to  operate  most 
effectually  with  the  aid  of  mercury;  the  auxiliary  being,  in  my  appre- 
hension, the  most  efficient  agent  of  the  two.  In  iritis  it  is  considered  by 
some,  when  given  in  the  form  of  iodide  of  potassium,  as  second  only  to 
mercury,  if  it  be  not  equal  to  that  medicine  in  efficiency. 
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Rheumatism,  both  chronic  and  neuralgic,  sometimes  yields  happily 
to  iodide  of  potassium.  It  has  seemed  to  me  to  be  specially  efficacious 
in  those  vague  rheumatic  pains,  resembling  the  affection  just  treated  of 
as  constituting  one  of  the  features  of  old  cases  of  syphilis.  I  have  often 
seen  it  effectual  in  such  instances,  when  there  was  no  reason  to  suppose 
that  the  affection  was  in  any  way  connected  with  that  disease.  It  may 
be  tried  in  other  forms  of  rheumatism,  among  the  alterative  remedies  to 
which  we  are  often  driven,  one  after  another,  by  the  obstinacy  of  the 
complaint,  and  the  impatience  of  the  sufferer ;  and  sometimes,  almost 
unexpectedly,  it  will  seem  to  do  much  good ;  but  it  cannot  be  depended  on. 

A  case  of  atrophic  muscular  paralysis  was  successfully  treated  by 
Mr.  F.  Taylor,  of  Woodstock,  England,  with  iodide  of  potassium,  given  in 
doses  of  five  grains  three  times  daily.  The  disease  affected  both  the 
upper  and  lower  extremities,  and  finally  the  face,  and  was  attended  with 
great  atrophy  of  the  muscles,  but  without  any  loss  of  sensibility.  In 
about  two  weeks  from  the  commencement  of  the  treatment,  the  patient 
could  sit  up  in  bed,  in  a  few  days  more  could  walk  with  the  aid  of 
sticks,  and  in  two  months  was  quite  restored  to  health.  (Ned.  T.  &  Gaz., 
July  11,  1863,  p.  37.) 

Chronic  cutaneous  eruptions  are  also  among  the  complaints  in  which 
iodine  is  often  used  as  an  alterative.  Though  much  less  effectual  in 
these  complaints  than  either  arsenic  or  mercury,  it  sometimes  appears 
to  be  useful,  and  may  be  resorted  to  in  connection  with  the  other  altera- 
tives mentioned,  or  in  cases  in  which  they  may  be  forbidden.  But  more 
may  be  expected  from  the  topical  application  of  iodine,  in  these  affec- 
tions, than  from  its  internal  use.  It  may  be  employed,  according  to  vary- 
ing circumstances,  in  the  form  of  a  bath,  of  a  lotion,  or  an  ointment. 
There  are  few  local  applications  more  efficacious,  in  chronic  skin  dis- 
eases, than  the  ointment  of  iodide  of  sulphur.  I  consider  it  second  only 
to  the  tar  ointment.  When  the  affection  is  very  general,  the  iodine  bath 
may  be  preferred.  In  strictly  local  cases,  the  tincture  of  iodine  will 
often  be  found  extremely  effectual,  sometimes  putting  an  immediate  end 
to  the  complaint.  It  requires,  however,  to  be  used  with  caution,  when 
the  eruption  is  a  mere  symptom  of  a  constitutional  affection.  Of  the 
great  use  of  tincture  of  iodine  in  superficial  inflammation,  I  shall  have 
occasion  to  treat  in  another  place. 

In  poisoning  from  mercury  and  lead,  particularly  the  latter,  iodide  of 
potassium  is  an  admirable  remedy,  operating  apparently  by  displacing 
the  metal  lodged  in  the  tissues,  and  then  causing  its  elimination.  (See 
vol.  i.  p.  153.)  Some  are  disposed  to  ascribe  its  efficacy  in  the  form  of 
rheumatism  above  referred  to,  connected  often  with  periosteal  swelling, 
to  this  mode  of  action ;  believing  that  the  affection  is  a  kind  of  mercurial 
disease.  I  cannot  believe  this,  until  I  find  proofs,  by  the  discharge  of 
the  mercurial  by  the  kidneys,  or  by  the  evidence  of  its  peculiar  influence 
VOL.  n. — 23 
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on  the  system,  when  liberated  from  its  confinement,  and  admitted  into 
the  circulation,  that  mercury  really  did  exist  in  the  tissues.  It  has  not 
been  my  lot  to  meet  with  this  affection  directly  traceable  to  mercury ; 
though  few  persons  have,  I  presume,  in  this  community,  administered  it 
in  a  larger  number  of  cases  than  myself.  Still,  I  have  no  doubt  that 
there  are  cases  of  chronic  mercurial  poisoning,  in  which  the  iodide  of 
potassium  may  be  advantageously  administered.  (See  Mercury,  page 
260.)  The  medicine  has  been  given,  with  supposed  advantage,  in  cases 
of  acute  mercurialism  ;  and,  upon  theoretical  grounds,  it  should  operate 
not  less  efficiently  here  than  in  the  chronic  cases,  by  eliminating  the 
offending  cause,  supposing  that  the  whole  of  the  mercurial  used  has  been 
absorbed,  or  evacuated  from  the  bowels. 

In  lead  poisoning,  it  seems,  from  the  reports  made  in  its  favour,  to 
be  among  the  most  effectual  remedies  at  our  command.  In  these  cases, 
evidence  of  its  efficiency  has  been  given  by  the  appearance  of  lead  in  the 
urine  shortly  after  its  employment.  It  is  applicable  to  the  treatment 
alike  of  colica  pictonum,  and  the  more  chronic  poisoning  exhibited  in 
lead  palsy. 

Anomalous  tumours  and  ulcers,  of  an  obstinate  character,  generally 
offer  an  indication  for  the  use  of  iodine.  The  ulcerative  affection  of  the 
mouth  denominated  canker,  and  those  of  the  surface  which  accompany 
ecthyma,  rupia,  lupus,  etc.,  may  often  be  most  usefully  treated  with 
iodine,  or  its  preparations,  internally  or  locally,  or  in  the  two  methods 
jointly.  In  that  form  of  alveolar  periostitis,  which  is  attended  with 
ulceration  about  the  teeth,  and  their  ultimate  loss,  it  is  said  to  have 
effected  cures.  It  might  even  be  tried  in  that  fatal  affection  sometimes 
taken  by  man  from  horses,  and  usually  called  glanders.  A  well-marked 
case  of  the  disease  in  a  horse  is  said  to  have  ended  favourably,  under 
the  tincture  of  iodine  given  internally  in  large  doses.  It  may  be  used 
in  chronic  enlargements  of  the  liver,  spleen,  uterus,  and  ovary,  and  in 
anomalous  tumours  forming  in  the  mesentery,  with  some  hope  of  benefit. 
It  will,  in  the  great  majority  of  these  cases,  fail  to  be  of  any  service; 
but  sometimes  the  swellings  disappear  under  its  use,  and  it  deserves  a 
trial  in  all  cases  not  absolutely  desperate.  Here  it  may  be  used  both 
internally,  and  by  extensive  friction  over  the  surface  of  the  abdomen 
with  the  ointment.  Under  the  impression  of  its  resolvent  powers,  it 
has  been  recommended  in  the  advanced  stages  of  pneumonia,  and  in  the 
chronic  forms  of  that  disease,  when  the  hepatized  or  consolidated  lung 
is  little  disposed  to  resolution.  I  have  used  it  occasionally,  with  doubt- 
ful advantage. 

Fibrinous  Exudation.  Iodine  is  supposed  by  some  to  have  an  anti- 
plastic  effect  upon  the  blood,  and  therefore  to  be  useful  in  that  kind  of 
inflammation  which  tends  to  the  formation  of  false  membrane.  But  we 
have  no  positive  evidence  that  it  possesses  such  a  property;  and,  judging 
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from  its  beneficial  effects  in  certain  ulcers  which  exhibit  anything  else 
than  a  tendency  of  this  kind,  I  should  be  disposed  to  a  contrary  infer- 
ence. Nevertheless,  I  have  seen  purpurous  blotches  on  the  lower  ex- 
tremities, apparently  resulting  from  the  use  of  iodide  of  potassium ;  and 
once  attended,  in  consultation  with  Dr.  Griscom,  of  this  city,  a  case  of 
what  appeared  to  be  pseudomembranous  croup,  in  which  the  patient 
recovered  under  the  use  of  two-grain  doses  of  the  same  preparation, 
exhibited  at  short  intervals,  I  think  of  not  more  than  two  hours,  for  days 
together.  When  first  called  to  the  child,  I  found  him  under  this  treat- 
ment, and  it  was  not  altered. 

There  are  various  other  affections  in  which  iodine  has  been  used, 
without  any  very  definite  idea  of  its  mode  of  action.  Among  these  are 
diabetes,  in  which  cures  have  occurred  under  the  use  of  iodide  of  potas- 
sium; asthma,  in  cases  of  which  the  medicine  has  been  thought  to  exert 
extraordinary  powers,  though  generally  inefficient;  and  the  vomiting  of 
pregnancy,  in  which  two  drops  of  the  tincture  every  two  hours,  or  less 
frequently,  have  been  found  efficacious.  M.  Roussel,  of  Bordeaux,  has 
used  iodide  of  potassium  internally,  with  invariable  success,  in  arresting 
the  secretion  of  milk  when  desired,  or  controlling  it  when  in  excess. 
(Gazette  des  Hopitaux,  No.  15.)  Dr.  H.  B.  Withers,  of  Rantoul,  Illi- 
nois, has  had  great  success  with  iodide  of  potassium  in  erysipelas,  having 
used  it  in  about  thirty  cases  without  failure  in  one.  He  gave  ten  grains 
every  two  hours,  ceasing  as  soon  as  symptoms  of  amendment  were  ob- 
servable. The  disease  was  arrested  in  a  period  varying  from  twelve  to 
thirty-six  hours.  (Am.  Journ.  of  Ned.  Sci.,  Jan.  1867,  p.  280;  from 
Chicago  Med.  Journ.,  Oct.  1866.)  Iodide  of  potassium  has  also  been 
found  useful  in  certain  cases  of  epilepsy,  especially  when  there  was 
reason  to  suppose  the  existence  of  thickening,  or  other  disease  of  the 
membranes  of  the  brain,  or  of  the  bones,  consequent  on  syphilis,  acci- 
dental injury,  etc. 

b.    Use  of  Iodine  as  a  Stimulant  to  the  Secretions. 

Dropsy  has  been  treated  with  the  preparations  of  iodine,  under  the 
impression  of  its  power  of  promoting  at  the  same  time  secretion  and 
absorption ;  but,  in  neither  of  these  respects  is  it  sufficiently  energetic  to 
meet  the  requisitions  of  that  disease  ;  and  experience,  therefore,  has  not 
pronounced  in  its  favour.  *  But  dropsy  is  so  often  connected  with,  and 
dependent  on  affections  which  iodine  is  calculated  to  relieve,  that  the 
remedy  sometimes  proves  secondarily  very  useful.  Thus,  when  enlarged 
liver  or  spleen,  or  other  abdominal  tumour,  or  chronic  disease  of  the 
valves  of  the  heart  dependent  on  organized  fibrinous  exudation,  is  at  the 
foundation  of  the  dropsical  effusion,  iodine  may  be  looked  to  with  some 
hope  of  benefit.  Cases  have  been  recorded,  in  which  the  disease,  when 
dependent  on  hepatic  engorgement,  has  yielded  to  this  remedy 
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In  various  affections  of  the  urinary  organs  and  passages,  iodine 
would  seem  to  be  indicated  by  the  facility  with  which  it  passes  out  by 
the  kidneys.  Impregnating  the  urine,  it  is  brought  into  direct  contact 
with  the  diseased  surface,  in  the  chronic  affections  of  which  it  may  op- 
erate usefully,  as  a  gentle  stimulant  at  least,  if  not  as  an  alterative. 
Thus,  it  has  been  used  with  asserted  success  in  gonorrhoea,  and  I  have 
no  doubt  that  it  would  occasionally  prove  useful  in  chronic  inflammation 
of  the  pelvis  of  the  kidney  and  of  the  bladder,  especially  when  attended 
with  ulceration.  Indeed,  in  the  latter  condition,  unconnected  with 
calculi,  it  would  probably  be  among  the  most  effective  remedies.  In 
leucorrhcea  also  it  has  been  used  with  supposed  advantage ;  but,  in  this 
affection,  its  beneficial  influence  must  proceed  rather  from  an  alterative 
impression  on  the  diseased  and  perhaps  ulcerated  uterus,  than  from  im- 
pregnation of  the  urine.  By  Dr.  Corrigan,  of  Dublin,  iodide  of  potas- 
sium is  esteemed  a  most  valuable  remedy  in  the  dropsy  attending 
Brighfs  disease  of  the  kidneys.  (Dub.  Hosp.  Gaz.,  Jan.  1855,  p.  371.) 
It  has  also  been  recommended  in  diabetes  as  an  adjuvant  to  a  properly 
regulated  diet. 

Amenorrhcea,  Strong  testimony  is  borne  to  the  efficiency  of  iodine  in 
this  disease.  When  connected,  as  it  frequently  is,  with  anemia,  either 
the  iodide  of  iron  should  be  used,  or  perhaps  preferably  a  milder  chaly- 
beate, such  as  the  powder  or  protocarbonate  of  iron,  with  one  of  the 
milder  preparations  of  iodine. 

c.  Local  Use  of  Iodine. 

In  all  the  local  affections  above  enumerated,  as  requiring  the  constitu- 
tional impression  of  iodine,  it  may  also  be  applied  topically,  in  some  one 
of  the  various  forms  which  will  be  described  among  its  preparations. 
In  these  cases,  the  object  of  the  local  employment  of  the  remedy  is  to 
aid  in  obtaining  its  alterative  influence,  through  the  constitution,  upon 
the  diseased  tissue.  But  iodine  is  often  also  used  with  a  view  exclu- 
sively to  its  local  effect.  This  may  be  considered  as  simply  irritant,  or 
as  jointly  irritant  and  alterative.  Another  principle  upon  which  the 
medicine  operates  locally,  especially  when  the  tincture  is  employed,  is  so 
to  affect  the  epidermis,  as  to  exclude  the  influence  of  the  air ;  but  more 
will  be  said  on  this  point  hereafter.  In  one  or  more  of  these  methods, 
it  is  very  useful  in  various  cutaneous  eruptions,  for  rendering  the  erup- 
tion of  small-pox  abortive,  in  chronic  inflammation  of  the  fauces,  in 
chronic  enlargement  of  the  tonsils,  in  strumous  inflammation  of  the 
eyes,  in  which  it  is  applied  to  the  lids,  and  in  various  superficial  cuta- 
neous inflammations,  as  erysipelas,  chilblains,  scalds,  burns,  etc.  In 
subcutaneous  inflammations  also,  of  various  character,  it  has  been 
-used  with  more  or  less  advantage ;  as  in  ordinary  phlegmon  and  fu- 
runcles, swollen  bursae,  paronychise,  swellings  about  the  small  joints, 


CHAP.  III.]  IODINE.  357 

and  even  in  more  serious  affections,  such  as  external  inflammatory  swell- 
ings about  the  larger  joints,  whether  ordinary  or  rheumatic,  gouty 
inflammation,  etc.  The  same  treatment  has  been  extended  to  large 
serous  accumulations,  as  hydrocele,  ovarian  dropsy,  and  even  ascites  ; 
and  it  is  not  uncommon  at  present  to  use  iodine  externally  as  a  rubefa- 
cient  in  internal  inflammations,  as  laryngitis,  bronchitis,  pleurisy,  perito- 
nitis, etc.,  in  the  very  commencement,  or  in  their  advanced  stages.  In 
all  these  cases,  it  is  the  tincture  that  is  employed ;  and  this  is  applied  to 
the  outer  surface.  (See  the  article  on  Protective  s.)  The  injection  into 
the  uterus  of  tincture  of  iodine,  diluted  with  twice  its  bulk  of  water,  has 
been  used,  with  great  asserted  success,  by  M.  Dupierris,  of  Havana, 
Cuba,  in  uterine  hemorrhage ;  the  remedy  having  failed  only  in  one  out 
of  one  hundred  cases.  (N.  Am.  Medico-chir.  Rev.,  i.  95.)  Inunction 
with  the  ointment  of  iodine  has  proved  serviceable  in  lead  palsy. 

Another  local  use  made  of  iodine  is  to  change  the  condition  of  secret- 
ing serous  surfaces  by  direct  contact,  so  as  to  obviate  the  tendency  to 
excessive  secretion.  For  this  purpose,  one  of  the  tinctures,  more  or  less 
.  diluted,  is  injected  into  the  serous  cavity.  In  this  way,  iodine  has  been 
used  happily  for  effecting  the  radical  cure  of  hydrocele  and  ovarian 
dropsy ;  and  the  idea  has  been  practically  extended  to  the  pleural  and 
peritoneal  cavities,  and  those  of  dropsical  joints.  Considerable  success 
has  been  claimed  for  this  treatment  in  empyema.  It  has  also  been  em- 
ployed in  abscesses,  acute  or  chronic,  indisposed  to  heal,  in  fistula  in 
ano,  and  in  serous  cysts  and  hydatids.  For  the  modes  of  using  the  tinc- 
ture in  these  cases,  see  Tincture  and  Compound  Tincture  of  Iodine. 

The  local  use  of  the  tincture  of  iodine  has  proved  serviceable  in  trou- 
blesome inversion  of  the  eyelids,  being  applied  daily  to  the  outer  sur- 
face of  the  lid,  and  operating  probably  by  giving  tone  to  the  underlying 
muscles.  A  similar  result  has  been  obtained  in  falling  of  the  upper 
lid.  (A.  Carr,  Lancet,  Am.  ed.,  Nov.  1858,  p.  366.) 

Marchal  de  Calvi  considers  the  compound  solution  of  iodine  almost 
as  a  specific  in  that  peculiar  affection  of  the  gums,  generally  suppurat- 
ing, ulcerous,  or  fungous,  which  causes  the  loss  of  the  teeth.  He  ap- 
plies it  dissolved  in  water  to  the  diseased  tissue,  first  employing  a  weak 
solution,  such  as  was  used  by  Lugol  for  baths,  and  gradually  making  it 
stronger  until  very  concentrated  at  last.  (Ann.  de  Therap.,  1861,  p.  236.) 

Dr.  D.  Brainard,  of  Chicago,  suggested  the  local  use  of  iodine  as  an 
antidote  to  the  poison  of  serpents,  having  found  woorara,  which  he 
supposed  to  contain  poison  extracted  from  serpents,  to  be  neutralized 
and  rendered  inert  by  admixture  with  iodine.  The  plan  was  to  apply  a 
cupping-glass  over  the  wound,  and  then  to  inject  into  the  tissues  around 
it,  through  minute  incisions,  an  aqueous  solution  of  iodine  with  iodide  of 
potassium,  so  as  completely  to  infiltrate  the  tissue.  (Essay,  etc.,  Chicago, 
1854.)  Dr.  E.  Harwood,  in  a  communication  to  the  N.  W.  Medical  and 
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Surgical  Journal,  states  that  he  applied  the  tincture  of  iodine  in  a  case 
of  snake-bite  in  1848,  with  success,  and  has  since  employed  it  in  another 
case  with  the  same  result.  He  simply  applied  the  tincture  by  means  of 
a  camel's-hair  pencil.  (Boston  Med.  and  Surg.  Journ.,  1.  328.) 

Still  another  topical  application  of  iodine  is  the  inhalation  of  its  vapour 
in  chronic  inflammation  of  the  bronchial  tubes.  It  has  even  been  re- 
commended in  this  way  as  a  remedy  in  phthisis;  but  a  moment's  con- 
sideration will  convince  a  reflecting  physician,  acquainted  with  the  real 
condition  of  the  lungs  in  this  disease,  of  the  utter  inadequacy  of  iodine, 
or  any  other  known  inhalation,  to  make  a  serious  impression  upon  it. 
The  most  that  can  be  expected  is  a  favourable  modification  of  the  at- 
tendant laryngitis  or  bronchitis  ;  and  there  is  probably  more  danger  of 
injurious  irritation  than  probability  of  benefit  in  the  case.  But  in  pure 
chronic  laryngitis  or  bronchitis,  the  inhalation  may  be  tried  with  the 
hope  of  benefit.  It  may  prove  useful  in  aphonia  also,  whether  arising 
from  debility  or  chronic  inflammation  of  the  mucous  membrane.  The 
preparation  generally  used  for  the  purpose  is  the  compound  solution  of 
iodine,  to  which  the  reader  is  referred. 

Contraindications  to  the  use  of  iodine  are  offered  by  high  febrile  ex- 
citement, acute  inflammation  with  fever,  and  gastritis. 

4.  Preparations  of  Iodine. 

Iodine  itself,  in  the  solid  state,  is  now  seldom  if  ever  prescribed,  and 
never  ought  to  be.  Some  acquaintance,  however,  with  its  physical  prop- 
erties and  chemical  relations  is  essential  to  the  physician.  For  the 
mode  of  its  preparation,  I  must  be  content  with  referring  to  the  U.  S. 
Dispensatory,  as  also  for  the  methods  of  detecting  its  presence,  and  the 
signs  of  purity  of  its  various  preparations. 

Iodine  is  an  elementary  body.  It  is  a  heavy,  opaque  solid,  of  a  bluish- 
black  colour,  with  a  lustre  approaching  the  metallic,  and  not  unlike 
plumbago  in  appearance.  It  has  a  peculiar  odour,  analogous  to  that  of 
chlorine,  and  an  acrid  taste.  Though  nearly  insoluble  in  water,  it  is 
capable  of  imparting  a  slight  flavour  to  that  liquid ;  but  a  watery  solu- 
tion of  iodide  of  potassium  dissolves  it  very  freely.  It  is  readily  dis- 
solved by  alcohol  and  ether ;  and  all  its  solutions  have,  when  not  feeble, 
a  deep  yellowish-brown  colour,  approaching  to  black.  At  ordinary  tem- 
peratures, it  is  very  slowly  volatilized  ;  but,  with  the  application  of  heat, 
it  readily  rises  in  vapours,  of  a  beautiful  purple  or  violet  colour,  which 
has  given  origin  to  its  name.  Its  chemical  relations  are  so  numerous, 
and  affinities  so  strong,  that  it  is  scarcely  possible  that  it  should  remain 
long  in  the  stomach  in  its  pure  state,  at  least  when  used  in  medicinal 
doses. 

The  probabilities  are  that,  when  swallowed,  or  when  brought  in  any 
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other  way  into  contact  with  the  fluids  of  the  body,  it  undergoes  changes, 
through  the  reagency  of  the  alkaline  salts  which  it  encounters,  by  which 
a  portion  of  it  is  converted  into  iodide  of  potassium  or  sodium,  and  pos- 
sibly into  iodates  of  the  alkalies  of  these  metals  respectively.  Through 
the  influence  of  the  alkaline  iodides  thus  formed,  the  iodine  itself  be- 
comes soluble  in  the  liquids,  and  thus  enabled  to  exercise  its  own  imme- 
diate influence.  This  results  in  the  coagulation  of  the  albumen  present, 
supposing  it  to  have  been  deprived  of  its  alkaline  matter  in  the  previous 
changes ;  so  that  it  would  seem  impossible  for  iodine  to  enter  the  blood 
in  its  uncombined  state.  For,  so  long  as  there  is  alkaline  matter  present, 
it  converts  the  iodine  into  soluble  iodides  or  iodates;  and,  should  it  all 
have  been  consumed,  and  a  portion  of  iodine  remain,  the  albumen  coag- 
ulates. Hence  it  follows  that,  admitted  into  the  circulation,  iodine  must 
either  undergo  the  change  referred  to,  or  check  the  circulation  by  solidi- 
fying the  albuminous  constituent  of  the  blood. 

But,  as  before  stated,  iodine  is  highly  irritant,  and  sometimes  even 
corrosive  in  its  uncombined  state  ;  and  may  exercise  this  property  in 
the  stomach,  if  not  carefully  guarded.  The  inference  from  all  this  is 
that,  for  internal  use,  when  the  object  is  not  to  produce  an  irritant  im- 
pression on  the  mucous  membrane,  but  to  affect  the  system,  and,  on  the 
same  principle,  when  the  medicine  is  applied  externally  with  an  exclu- 
sive view  to  absorption,  the  soluble  iodides  or  iodates  should  be  used 
preferably  to  iodine  itself;  for,  whenever  the  latter  is  employed,  it  is 
admitted  into  the  circulation  only  in  the  saline  state  referred  to,  while 
the  inconvenience  of  its  local  irritant  effect  is  experienced.  All  its  good 
effects,  therefore,  are  obtained  by  the  direct  use  of  the  salts,  and  the  in- 
convenience avoided. 

But  there  is  another  reason  for  not  employing  uncombined  iodine.  I 
have  stated  that,  with  the  alkaline  matter  of  the  blood,  it  forms  both 
iodides  and  iodates.  Now,  the  iodates,  by  the  facility  with  which  they 
part  with  oxygen  to  substances  having  an  affinity  for  it,  are  liable  to  be 
decomposed,  thus  rendering  the  iodine  free  again  to  exercise  its  irritant 
influence.  It  is  better,  therefore,  to  use  one  of  the  iodides,  by  which 
this  inconvenience  is  avoided,  while  all  the  effects  desired  are  obtained. 
The  iodide  of  potassium  is  the  one  almost  universally  preferred.  To  M. 
Mialhe  is  due  the  credit  of  having  developed  these  important  practical 
views.  (Chim.  Appliq.  d,  la  Physiol.,  Paris,  1856,  pp.  221-4.)  Should 
iodine  ever  be  given  internally  in  the  solid  form,  the  dose  must  not 
exceed  one-quarter  or  half  a  grain  at  once. 

In  treating  of  the  individual  preparations  of  iodine,  I  shall  consider 
first  those  in  which  it  exists  wholly  or  in  part  in  the  free  state,  and  af- 
terwards its  compounds. 
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a.   Preparations  containing  free  Iodine. 

I.  TINCTURE  OF  IODINE.  —  TlNCTURA  lODlNII.   U.S. 

This  is  prepared  by  dissolving  a  troyounce  of  iodine  in  a  pint  of  al- 
cohol. It  is  not  quite  saturated ;  and  it  is  best,  perhaps,  as  an  officinal 
preparation,  that  it  should  not  be  so  ;  for  the  least  exposure  would  cause 
precipitation  by  the  evaporation  of  the  alcohol.  Even  as  it  is,  it  should 
be  kept  in  a  well-stopped  bottle.  In  time,  and  especially  on  exposure  to 
sunlight,  it  undergoes  chemical  changes,  in  consequence  of  reaction  be- 
tween the  alcohol  and  iodine,  and  should  not,  therefore,  be  prepared  in 
large  quantities  at  once. 

This  preparation  is  adapted  solely  to  topical  use.  It  cannot  be  given 
internally  without  dilution ;  and  the  addition  of  water  to  it  precipitates 
the  iodine,  and  thus  renders  it  liable  to  irritate  the  stomach.  Even  for 
external  use,  when  the  object  is  to  affect  the  system  through  absorption, 
it  is  less  suitable  than  the  preparations  containing  iodide  of  potassium. 
As  iodine  cannot  enter  the  blood  unchanged,  time  is  required  for  the 
requisite  chemical  reactions  ;  whereas  the  iodide  maybe  taken  up  imme- 
diately. Whenever,  however,  the  object  is  simply  to  produce  an  impres- 
sion on  the  surface  of  contact,  or,  by  changes  jn  the  cuticle,  to  protect 
the  parts  beneath  from  the  action  of  the  air,  this  is  the  preparation  to  be 
employed. 

When  applied  freely  to  the  surface,  it  produces  considerable  pain  and 
inflammation,  followed  usually,  if  the  quantity  applied  has  been  consid- 
erable, by  desquamation  of  the  cuticle.  The  best  method  of  applying  it 
is  by  means  of  a  camel's-hair  pencil.  To  produce  the  full  effect,  it  should 
be  used  undiluted ;  and  it  is  often  advisable  to  renew  the  application 
daily,  or  oftener.  In  contact  with  the  mucous  membranes,  with  the 
epithelium  sound,  it  occasions  little  pain,  unless  parts  are  touched  near 
the  orifices  of  the  cavities  lined  by  the  membrane,  as  the  lips,  the  anal 
orifice,  etc.,  in  which  case  the  application  is  severely  painful.  (Boinet, 
V  Union  Med.,  Juin  14,  1856.)  When  used  for  injection  into  serous 
cavities,  as  in  hydrocele,  ovarian  dropsy,  empyema,  etc.,  it  should  be  di- 
luted with  an  equal  bulk,  or  twice  its  bulk  of  water.  M.  Velpeau  uses 
the  latter  proportion,  M.  Berard  the  former.  M.  Jobert  injects  it,  with- 
out dilution,  into  purulent  cavities.  (Trousseau  et  Pidoux,  4e  ed.,  i. 
225.)  As  an  embrocation  in  scrofulous  tumours,  and  other  swellings 
and  indurations,  it  may  be  diluted  with  from  four  to  six  parts  of  cam- 
phorated tincture  of  soap;  but  other  preparations  of  iodine  are  prefera- 
ble for  this  purpose. 

The  particular  circumstances  under  which  it  is  used  have  been, 
for  the  most  part,  already  enumerated,  or  will  be  so  hereafter  under 
rubefacients  or  protectives. 
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The  vapour  from  a  bottle  of  the  tincture  warmed  by  being  held  in  the 
hand,  inspired  into  the  nostrils,  has  been  successfully  used  in  his  own 
case  in  the  treatment  of  coryza,  by  M.  Luc,  who  thus  inhaled  the  vapour 
for  about  an  hour;  the  several  inhalations  lasting  somewhat  less  than  a 
minute,  with  an  interval  of  three  minutes  between  them.  He  has  since 
used  the  remedy  with  equal  success  in  others.  (Ann.  de  Therap.,  1866, 
p.  235.) 

Still  another  local  application  of  the  tincture  of  iodine,  suggested  by 
Dr.  Luton,  of  Rheims,  is  by  subcutaneous  injection  in  diseases  seated  in 
the  tissues  beneath  the  skin,  such  as  certain  cases  of  neuralgia,  acute  or 
indolent  disease  of  the  lymphatic  glands,  scrofulous  tumours,  goitre,  etc. 
The  tincture,  Dr.  Luton  says,  causes  a  light,  frank  inflammation,  not  sup- 
purative,  and  sometimes  followed  by  atrophic  absorption.  (Arch.  Gen., 
6e  ser.,  ii.  386.) 

If  given  internally,  the  dose  may  be  from  ten  to  twenty  drops,  grad-. 
ually  increased  to  thirty  or  forty,  three  times  a  day.  It  may  be  given  in 
sweetened  water,  or  wine,  when  not  contraindicated.  A  good  vehicle  is 
s}rrup  of  orange-peel,  diluted  with  water. 

II.  COMPOUND  TINCTURE  OF  IODINE.  —  TlNCTURA  lo- 
DINII  COMPOSITA.  V.  S. —  TlNCTURA  lODI.  Br. 

As  directed  by  the  U.  S.  Pharmacopoeia,  this  is  made  by  dissolving 
half  a  troyounce  of  iodine  and  a  troyounce  of  iodide  of  potassium  in  a 
pint  of  alcohol. 

This  preparation  is,  at  least  theoretically,  better  adapted  for  internal 
use  than  the  preceding,  upon  two  grounds;  first,  that,  in  consequence 
of  the  iodide  of  potassium  it  contains,  it  is  not  liable  to  precipitation  on 
the  addition  of  water;  and  secondly,  that,  for  the  same  reason,  it  acts 
more  promptly  on  (he  system,  through  its  greater  facility  of  absorption. 
It  is  also  preferable  to  the  simple  tincture  for  local  use,  when  the  inten- 
tion is  that  the  iodine  should  be  absorbed  ;  and  it  may,  therefore,  be  em- 
ployed, more  or  less  diluted  with  water,  in  the  way  of  embrocation,  or 
by  means  of  compresses  of  linen  saturated  with  it.  For  the  more 
powerful  local  effect  of  iodine  on  the  surface,  it  is  less  suited  than  the 
simple  tincture,  as  it  contains  much  less  free  iodine. 

The  dose  is  from  fifteen  to  thirty  drops,  which  may  be  increased,  if 
thought  desirable,  until  some  evidence  of  its  action  is  presented.  It  may 
be  given  in  sweetened  water. 

Under  the  name  of  Liniment  of  Iodine  (LINIMENTUM  IODI.  Br.),  the 
British  Pharmacopoeia  directs  a  very  strong  tincture,  made  by  dissolving 
an  ounce  and  a  quarter  (avoirdupois)  of  iodine  and  half  an  ounce  (avoird.) 
of  iodide  of  potassium  in  five  fluidounces  of  rectified  spirit.  As  its  name 
implies,  it  is  intended  exclusively  for  external  use. 
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III.  COMPOUND  SOLUTION  OF  IODINE. — LlQUOR  ToDINII 

COMPOSITUS.  U.S. 

The  U.  S.  officinal  solution  is  made  by  dissolving  six  drachms  of  iodine 
and  a  troyounce  and  a  half  of  iodide  of  potassium  in  a  pint  of  distilled 
water.  It  will  be  perceived  that  it  differs  from  the  preceding  only  in  its 
strength,  which  exceeds  that  of  the  compound  tincture  by  one-third,  and 
in  having  water  instead  of  alcohol  as  the  solvent.  The  iodine  is  dis- 
solved in  the  water  through  the  agency  of  the  iodide.  The  preparation 
is  the  stronger  solution  used  by  Lugol,  and  hence  is  frequently  called 
LugoVs  solution. 

This  is  a  very  convenient  form  for  the  exhibition  of  iodine,  whenever 
the  object  is  to  give  it  in  a  free  state,  and  may  be  used  for  all  the  pur- 
poses aimed  at  through  the  absorption  of  the  medicine.  Its  disadvant- 
age is  that,  from  the  presence  of  the  free  iodine,  it  cannot  be  increased 
to  the  extent  which  may  sometimes  be  deemed  desirable,  for  fear  of  pro- 
ducing gastric  irritation ;  and,  even  in  moderate  doses,  it  is  more  liable 
to  irritate  the  stomach  than  if  it  were  a  solution  of  iodide  of  potassium 
alone.  If  the  remarks  made  in  a  preceding  page,  in  reference  to  the 
changes  which  iodine  must  undergo  previously  to  absorption,  are  cor- 
rect, there  can  be  no  occasion  for  the  use  of  free  iodine,  when  the  object 
is  to  affect  the  constitution ;  and  the  use  of  this  preparation  might  be 
limited  to  cases,  in  which  it  is  desired  to  produce  a  direct  excitant  or 
alterative  impression  on  the  alimentary  mucous  membrane. 

The  dose  is  from  six  to  twelve  drops,  to  be  gradually  increased  if 
necessary,  given  in  a  wineglassful  of  sweetened  water,  and  repeated  two 
or  three  times  a  day.  In  the  use  of  this,  as  of  all  the  other  preparations 
containing  free  iodine,  should  irritation  be  produced  when  they  are  given 
on  an  empty  stomach,  this  may  subsequently  be  avoided,  in  most  in- 
stances, by  administering  the  dose  after  a  meal. 

This  preparation  may  be  used  for  inhalation,  embrocation,  injection, 
bathing,  etc. 

For  inhalation  a  little  of  it  may  be  put  into  an  inhaler  with  warm 
water,  and  the  vapours  inhaled  daily,  twice  a  day,  or  oftener,  according 
to  the  effects.  One  or  two  fluidrachms  may  be  mixed  with  half  a  pint  of 
water,  and  the  proportion  increased  or  diminished  according  to  the  effect. 
Should  an  irritant  impression  be  produced  in  the  air-passages,  the  quan- 
tity should  be  lessened  so  as  simply  to  keep  within  that  point;  should 
no  sensible  impression  result,  the  proportion  may  be  increased  until  a 
slight  irritation  is  caused;  and  then  maintained  or  diminished.* 

*  Chloroformic  Solution  of  Iodine  A  solution  of  iodine  in  chloroform  has  been 
proposed,  both  for  inhalation,  and  local  application,  in  the  form  of  vapour.  It  may 
be  made  by  dissolving  one  part  of  iodine  in  five  of  chloroform.  In  consequence  of 
its  insolubility  and  high  specific  gravity,  it  may  be  preserved  under  water.  It  has 
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For  embrocation,  it  may  be  used  diluted  with  six,  eight,  or  twelve 
times  its  bulk  of  water. 

To  produce  a  strong  impression  upon  limited  extents  of  surface,  with 
the  cuticle  sound,  or  for  careful  application  to  indolent  or  fungous  ulcers, 
the  solution  may  be  used  of  its  full  strength,  and  should  be  applied  by 
means  of  a  camel's-hair  pencil ;  but  the  simple  tincture,  or  a  still  stronger 
preparation,  is  usually  employed  for  these  purposes. 

For  local  application  to  delicate  surfaces,  as,  for  example,  to  the  eye 
in  scrofulous  ophthalmia,  to  the  nostrils  in  ozasna,  or  to  the  external 
meatus  in  chronic  otirrhosa,  from  three  to  twelve  minims  may  be  added 
to  a  fluidounce  of  distilled  water;  and  the  proportion  increased  as  cir- 
cumstances may  require.  The  same  course  may  be  pursued  in  fistulous 
ulcers,  which,  however,  will  often  demand  a  much  greater  strength  for 
the  required  impression. 

For  pediluvium,  two  fluidrachms  of  it  may  be  added  to  a  gallon  of 
warm  water,  and  the  proportion  increased  if  no  irritation  result. 

For  general  bathing,  a  fluidrachm  containing  about  three  grains  of 
iodine  may  be  added  to  each  gallon  of  water,  in  a  wooden  bathing  tub* 

been  proved  that  its  vapour  contains  iodine,  which  may,  therefore,  be  introduced 
into  the  system  through  the  lungs.  In  fifteen  minutes  after  its  inhalation,  iodine  has 
been  detected  in  the  urine.  It  may  be  used  by  simply  holding  a  bottle  containing 
it  to  the  nostrils,  and  occasionally  shaking  it  so  as  to  favour  volatilization.  A  pun- 
gent sensation  is  first  felt  in  the  nostrils  and  throat,  which  soon  ceases.  Of  course 
great  care  must  be  taken  not  to  bring  the  system  too  strongly  under  the  influence 
of  the  chloroform.  It  may  be  used  for  the  local  effects  of  iodine  on  the  bronchial 
tubes,  or  its  general  effects  on  the  system.  It  was  introduced  to  notice  by  M. 
Teton,  of  France.  (Stethoscope,  v.  366, .from  Bullet,  de  Therap  )  Dr.  Calvin  G.  Page 
has  used  this  solution  with  advantage  in  obstinate  granular  and  scrofulous  ophthal- 
mia, applying  the  vapour  over  the  closed  eyelids.  It  has  been  proposed  to  use  it 
also  in  scrofulous  glands,  swollen  joints,  etc.,  by  a  similar  mode  of  application.  It 
has  the  asserted  advantage  of  not  discolouring  the  skin,  as  when  iodine  is  applied  in 
the  liquid  form;  while  it  is  supposed  that,  the  iodine  is  probably  even  more  readily 
absorbed  in  the  state  of  vapour.  (Bost.  Med.  and  Surg.  Journ.,  liii.  284  ) — Note  to  the 
second  edition. 

*  Solution  in  Glycerin.  Since  the  publication  of  the  first  edition  of  this  work,  a  so- 
lution of  iodine  in  glycerin  has  been  introduced  into  use,  for  local  application.  In 
its  preparation,  as  in  that  of  the  compound  solution,  the  instrumentality  of  iodide  of 
potassium  is  resorted  to.  One  part  of  ihis  salt  is  dissolved  in  two  parts  of  glycerin,  and 
one  of  iodine  is  then  added,  which  is  completely  dissolved.  The  solution  should  be 
spread  on  the  part  affected,  and  then  covered  with  an  impermeable  tissue  to  prevent 
evaporation.  It  occasions  pain,  more  or  less  severe,  for  a  time.  When  it  is  applied  to 
an  ulcerated  surface,  the  iodine  wholly  disappears  in  a  few  hours  in  consequence  of 
absorption.  It  has  proved  extremely  useful  in  It/pus;  but,  either  in  its  concentrated 
state,  or  more  or  less  diluted,  it  may  be  used  in  goitre  and  scrofulous  tumours  and 
ulcers,  and  indeed  for  all  the  purposes  for  which  the  solutions  of  iodine  are  applied 
to  the  surface.  The  concentrated  solution  acts  as  a  caustic.  (Am.  Journ.  of  P harm., 
xxix.  133.) — Note  to  the  second  edition. 
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The  compound  solution  has  been  used  in  chronic  bronchitis,  by  inha- 
lation, in  the  form  of  spray,  as  produced  by  the  atomizer;  from  two  to 
ten  minims  being  employed  for  the  purpose  to  one  fluidounce  of  water. 

IV.  OINTMENT  OF  IODINE. —  UNGUENTUM  lODINII.   U.S. 
The  U.  S.  Pharmacopoeia  directs  this  to  be  made  by  incorporating 

twenty  grains  of  iodine  and  four  of  iodide  of  potassium  with  a  troy- 
ounce  of  lard ;  the  iodine  and  iodide  being  first  rubbed  with  six  minims 
of  water.  The  use  of  the  iodide  is  simply  to  facilitate  the  incorporation ; 
and  the  preparation  is  strictly  an  ointment  of  iodine.  It  should  be  pre- 
pared as  wanted,  as  it  is  changed  by  time. 

This  is  used  chiefly  for  friction  over  the  surface  of  enlarged  glands 
and  other  tumefactions,  or  to  the  insides  of  the  legs  and  arms,  with  a 
view  to  the  absorption  of  the  iodine.  It  is  apt,  when  often  repeated, 
to  irritate  the  surface,  and  cause  a  pustular  eruption.  The  quantity  to 
be  used  varies,  with  the  extent  of  the  surface  of  application,  from  a 
scruple  to  one  or  two  drachms. 

V.  COMPOUND  OINTMENT  OF  IODINE. — UNGUENTUM  lo- 
DINII  COMPOSITUM.  U.S. UNGUENTUM  lODI  COMPOSITUM.  Br. 

This  is  made,  according  to  the  U.  S.  Pharmacopoeia,  by  rubbing  half  a 
drachm  of  iodine  and  a  drachm  of  iodide  of  potassium,  first  with  a  flui- 
drachm  of  alcohol,  and  then  with  two  ounces  of  lard. 

The  compound  is  preferable  to  the  simple  ointment,  as  the  iodide  of 
potassium  contained  in  it  is  probably  more  easily  absorbed  than  free 
iodine ;  and  absorption  is  what  is  aimed  at  in  the  employment  of  either. 
It  is  very  often  used  to  aid  the  internal  use  of  the  medicine  in  bringing 
the  system  under  its  influence.  It  may  be  applied  in  the  same  quantity 
and  method  as  the  simple  ointment.  Both  may  be  used  as  dressings  for 
indolent  scrofulous  ulcers. 

b.  Preparations  in  winch  Iodine  is  Chemically  Combined.^ 

I.  DILUTED  HYDRIODIC  ACID.  —  AciDUM  HYDRIODICUM 
DlLUTUM.  U.S. 

This  is  an  officinal  newly  introduced  into  the  U.  S.  Pharmacopoeia. 
It  is  prepared  by  passing  hydrosulphuric  acid  gas  (sulphuretted  hydro- 
gen) through  iodine  suspended  in  distilled  water,  until  the  whole  of  the 
iodine  has  disappeared,  then  boiling  so  as  to  drive  off  the  excess  of  hy- 
drosulphuric acid,  and  finally  filtering,  and  adding  enough  distilled  water, 
through  the  filter,  to  make  the  resulting  liquid  of  the  proper  strength.  In 
the  process,  iodine  takes  the  place  of  an  equivalent  quantity  of  the  sul- 
phur of  the  hydrosulphuric  acid,  forming  with  the  hydrogen  hydriodic 
acid,  while  the  sulphur  is  precipitated,  and  afterwards  separated  by  filtra- 
tion. 
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When  pure,  hydriodic  acid  is  gaseous,  but,  in  its  officinal  form,  it  is  a 
liquid,  consisting  of  the  acid  combined  with  a  large  proportion  of  water; 
much  more  than  is  necessary  for  the  absorption  of  all  the  gaseous  acid 
contained  in  it.  In  this  diluted  state,  it  is  colourless,  of  a  sour  taste,  a 
feeble  odour  analogous  to  that  of  muriatic  acid,  and  of  the  sp.  gr.  1.112. 
On  exposure  to  the  air  it  becomes  coloured,  in  consequence  of  the  separa- 
tion of  iodine,  of  which  it  acquires  the  peculiar  smell. 

Diluted  hydriodic  acid  has  been  occasionally  used  as  a  means  of  bring- 
ing the  system  under  the  influence  of  iodine ;  being  thought  capable  of 
producing  this  result  as  effectually  as  any  other  preparation  of  that 
medicine,  while  less  unpleasant  to  the  taste  and  more  acceptable  to  the 
stomach  than  most  of  them.  Each  fluidrachm  of  it  contains  ten  grains 
of  iodine ;  and  thirty  minims,  largely  diluted  with  water,  may  be  given 
three  times  a  day.  If  discoloured  and  irritant  through  the  separation  of 
iodine,  it  should  be  administered  in  some  amylaceous  liquid,  as  rice  or 
barley  water. 

II.  IODIDE  OF  POTASSIUM.  —  POTASSII  lODIDUM.  U.S., 
Br.  —  Hydriodate  of  Potassa. 

This  is  made  according  to  different  processes.  Our  officinal  code  di- 
rects that  iodine  and  potassa  should  be  dissolved  together  in  water,  the 
solution  evaporated,  charcoal  incorporated  towards  the  close  of  the  evap- 
oration, the  resulting  dry  mass  heated  to  dull  redness,  the  saline  matter 
afterwards  dissolved  out  of  it  by  water,  and  the  solution,  finally,  filtered, 
evaporated,  and  set  aside  to  crystallize.  The  iodine  and  potassa  react 
on  each  other,  a  part  of  the  latter  yielding  its  oxygen  to  a  part  of  the 
former  to  produce  iodic  acid,  which  unites  with  the  undecomposed  potassa 
forming  iodate  of  potassa,  while  the  separated  potassium  and  the  remain- 
ing iodine  unite  to  form  iodide  of  potassium.  By  the  heat  subsequently 
applied,  with  the  aid  of  the  charcoal,  the  iodate  of  potassa  is  deprived  of 
its  oxygen,  and  is  converted  into  iodide  of  potassium;  so  that  the  matter 
extracted  by  the  water  consists  exclusively  of  the  latter  salt,  which  is 
obtained  by  evaporation. 

Properties.  Iodide  of  potassium  is  in  white  or  translucent  crystals, 
inodorous,  of  a  saline  acrid  taste,  very  freely  soluble  in  water  cold  or 
hot,  somewhat  less  so  in  alcohol,  decrepitating  with  heat,  and  volatiliza- 
ble  at  a  high  temperature  without  change.  When  quite  pure,  it  is  said 
to  be  permanent  in  the  air  whether  dry  or  moist;  but,  as  ordinarily 
found,  it  is  slightly  deliquescent  in  a  moist  air,  and  sometimes  very 
much  so,  in  consequence  of  the  presence  of  carbonate  of  potassa  as  an 
impurity.  Its  great  importance  and  liability  to  adulteration  render  it 
desirable  that  every  one  should  be  able  to  recognize  it,  and  judge  of  its 
purity.  It  is  known  to  be  an  iodide  by  the  production  of  a  blue  com- 
pound, decolorizable  at  a  boiling  heat,  when  to  its  solution  in  water,  a 
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cold  solution  of  starch  and  a  few  drops  of  strong  nitric  acid,  or  chlorine 
water,  or  a  mixture  of  the  two  are  added.  That  it  is  a  compound  of  potas- 
sium is  proved  by  a  copious  precipitation  of  white  bitartrate  of  potassa, 
when  a  strong  solution  of  tartaric  acid  is  added  in  excess  to  a  strong  solu- 
tion of  the  iodide.  The  most  common  adulteration  is  probably  carbon- 
ate of  potassa.  This  is  detected  by  producing  a  milky  turbidness  with 
lime-water,  and  by  being  left  behind  when  the  salt  is  dissolved  by  alcohol, 
lodate  of  potassa  is  often  accidentally  present,  from  its  incomplete  de- 
composition in  the  preparation  of  the  salt.  It  is  an  injurious  impurity, 
in  consequence  of  the  facility  with  which  its  acid  parts  with  oxygen,  and 
the  iodine  is  liberated.  This  change  will  gradually  take  place  even  by 
time  alone  :  but  it  is  much  accelerated  by  various  chemical  reagents ;  so 
that  the  iodate  could  scarcely  be  introduced  into  the  stomach,  without 
undergoing  decomposition  and  evolving  iodine.  As  the  iodide  is  some- 
times given  largely,  it  will  be  readily  understood  why  it  should  now  and 
then  irritate  the  stomach  unexpectedly.  If  it  contain  a  considerable  pro- 
portion of  iodate,  this  is  what  might  be  expected.  The  absence  of  this 
salt  should  always,  therefore,  be  determined  before  large  doses  of  the 
iodide  are  exhibited.  It  may  be  detected  by  adding  concentrated  acetic 
acid  to  the  solution  of  the  suspected  salt.  If  the  iodate  is  present,  the 
fact  will  be  shown  by  the  liberation  of  iodine,  which  will  produce  a  blue 
colour  on  the  addition  of  starch.  (Mialhe.)  The  iodate  also,  like  the 
carbonate,  is  left  behind  when  the  salt  is  dissolved  in  alcohol.  Other 
occasional  impurities  are  the  chlorides  of  potassium  and  sodium,  and  the 
bromide  of  potassium;  but,  for  the  means  of  detecting  these,  I  must 
content  myself  with  referring  the  reader  to  the  U.  S.  Dispensatory. 

Incompatibles.  Iodide  of  potassium  is  decomposed,  with  precipitation, 
by  the  soluble  compounds  of  mercury,  lead,  and  silver,  and  by  the  bitar- 
trate of  potassa,  and,  with  the  evolution  of  hydriodic  acid,  or  iodine,  by 
sulphuric,  nitric,  and  muriatic  acids,  and  by  chlorine.  By  prolonged 
contact,  it  renders  the  insoluble  compounds  of  mercury,  and  even  mer- 
cury itself  soluble. 

Effects  on  the  System.  These  have  been  already  sufficiently  described 
under  the  general  head  of  iodine.  In  its  local  operation,  iodide  of  potas- 
sium differs  from  iodine  in  being  much  less  irritant;  and  large  quantities 
may  generally  be  taken  into  the  stomach  with  impunity.  Sometimes,  how- 
ever, it  irritates,  even  in  moderate  quantities,  producing  nausea,  colicky 
pains,  and  looseness  of  the  bowels.  This  is  ascribed  by  M.  Mialhe  to  the 
presence  of  iodate  of  potassa.  It  may  sometimes  be  owing  to  individual 
peculiarity.  If  freely  given,  it  may  result  from  its  having  been  adminis- 
tered in  too  concentrated  a  solution.  Iodide  of  potassium  quickly  passes 
unchanged  out  of  the  system,  by  the  various  emunctories,  especially  the 
salivary  glands  and  the  kidneys.  From  the  experiments  of  M.  01.  Ber- 
nard upon  the  lower  animals,  it  appears  to  be  discoverable  in  the  saliva 
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very  soon  after  having  been  swallowed ;  considerably  earlier,  indeed,  than 
in  the  urine.  (Med.  Times  and  Gaz.,  Feb.  1860,  p.  160.)  In  the  latter 
secretion  it  was  found  by  Dr.  E.  Hardy  from  the  seventh  to  the  eighth 
minute  after  having  been  taken.  (Journ.  de  Pharm.  et  de  Ghim.,  3e  ser., 
xliv.  158,  A.D.  1853.)  The  results  obtained  by  Bernard,  in  reference  to 
the  earlier  appearance  of  the  salt  in  the  saliva  than  in  the  urine,  in  the 
lower  animals,  have  been  invalidated,  as  regards  man,  by  an  experiment 
of  Dr.  Geo.  Harley  upon  himself.  Having  swallowed  five  grains  of 
the  iodide,  he  detected  it  in  ten  minutes  in  his  saliva,  and  one  minute 
afterwards  in  the  urine ;  so  that  the  elimination  by  the  parotids  and 
the  kidneys  must  have  been  simultaneous  or  very  nearly  so.  In  regard 
to  the  length  of  its  detention  in  the  system,  Dr.  Harley  states  that,  at 
the  end  of  24  hours  it  could  still  be  detected  in  both  secretions,  of  48 
hours  only  in  the  urine,  and  of  72  hours  but  doubtfully  in  the  latter. 
(B.  and  F.  Medico-chir.  Rev.,  Jan.  1860,  Am.  ed.,  p.  151.)  It  probably 
continues  to  remain  longer  in  the  system  in  consequence  of  the  reabsorp- 
tion  from  the  stomach  of  that  portion  swallowed  with  the  saliva;  and  this 
circle  of  action  must  be  kept  up  until  the  last  particle  at  length  escapes 
by  the  kidneys  or  other  emunctories.  Another  interesting  result  of  its 
copious  secretion  with  the  saliva,  is  its  continued  local  application  to  the 
mouth  and  fauces,  thus  in  some  measure  accounting  for  its  remarkable 
influence  in  the  cure  of  obstinate  ulcers  in  the  throat,  as  also  for  its 
tendency,  when  long  used,  to  excite  irritation  if  not  inflammation  in  the 
mucous  membrane  of  these  parts. 

The  unpleasant  symptoms  which  have  sometimes  followed  the  rather 
free  use  of  iodide  of  potassium  may  be  explained  in  two  ways.  In  the 
first  place,  it  sometimes  contains  injurious  impurities,  particularly  the 
iodate  of  potassa,  which,  in  large  doses,  possesses  poisonous  proper- 
ties. It  is,  therefore,  highly  important  that,  when  freely  used,  its 
purity  should  be  well  ascertained  beforehand.  Secondly,  in  a  mode 
already  explained,  the  iodide  is  supposed  to  have  the  effect  of  liberating 
the  compounds  of  mercury  and  lead  which  may  have  become  in  some 
degree  fixed  in  the  system,  and  restoring  them  to  the  circulation  in  a 
soluble  and  active  form  ;  so  that  the  characteristic  effects  of  these  metals 
may  apparently  result  from  the  direct  action  of  the  medicine  adminis- 
tered. The  inference  from  this  view  is,  that  iodide  of  potassium  should 
be  given  in  small  doses,  and  carefully  watched,  whenever  there  is  reason 
to  suppose  that  any  of  the  compounds  of  mercury  or  lead  may  exist  in 
the  tissues  of  the  body. 

Another  important  point  in  regard  to  the  salt,  according  to  M.  Mel- 
sens,  is  that,  though  it  may  be  given  successively  with  chlorate  of  potassa 
with  impunity,  yet  the  simultaneous  exhibition  of  these  two  salts  is 
hazardous.  When  they  are  mixed  in  solution  out  of  the  body,  no 
chemical  change  takes  place ;  but,  if  heated  together  in  the  dry  state  to 
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the  melting  point,  they  are  decomposed,  with  the  formation  of  iodate  of 
potassa.  Now  it  is  supposed  that  a  similar  reaction  may  take  place  in 
the  system  when  the  two  salts  are  administered  simultaneously ;  and 
poisonous  results  may  be  experienced.  To  a  dog  iodide  of  potassium 
was  given  daily  for  a  month  without  any  unpleasant  effect.  Afterwards 
the  chlorate  of  potassa  was  similarly  given  with  the  same  result.  The 
two  were  then  exhibited  conjointly  in  the  same  quantities ;  when  the 
animal  soon  began  to  languish,  and  died  about  the  twenty-fifth  day; 
and  the  same  experiments  were  repeatedly  performed,  with  the  same 
issue.  (See  Am.  Journ.  of  Pharm.,  Nov.  1866,  p.  522-3.) 

Therapeutic  Application.  This  is  the  preparation  now  most  com- 
monly used,  when  the  effects  of  iodine  on  the  system  are  desired.  It  is 
probably  capable  of  producing  whatever  desirable  systemic  effects  can 
be  obtained  from  any  other  preparation  of  that  substance,  so  far  as  the 
iodine  itself  is  concerned.  I  have  myself  long  been  in  the  habit  of  using 
it  almost  exclusively.  The  diseases,  arid  special  conditions  of  disease  in 
which  it  may  be  expected  to  do  good,  have  already  been  sufficiently 
detailed.* 

The  dose  is  for  an  adult  from  five  to  twenty  grains  three  times  a  day. 
I  have  almost  invariably  found  five  grains  to  be  well  borne  by  the  stom- 
ach ;  and  have  generally  been  able  to  procure  all  the  expected  therapeutic 
effects  from  this  dose,  which  I  therefore  seldom  exceed.  Sometimes, 
however,  a  much  larger  quantity  may  be  found  necessary ;  and  a  case 
which  has  advanced  favourably  under  the  dose  mentioned  for  some  time, 
and  then  ceased  to  make  progress,  may  again  improve  with  an  increase 

*  The  following  conclusions  of  Dr.  Rosenthal,  of  Vienna,  founded  on  observations 
in  the  hospital  of  that  city,  are  practically  interesting. 

1.  Iodide  of  potassium,  taken  in  large  doses  with  little  fluid,  remains  long  in  the 
system,  but  if  liquids  are  given  copiously  at  the  same  time,  it  is  quickly  washed 
away  with  the  secretions. 

2.  Taken  internally,  it  is  discoverable  not  only  in  the  saliva,  urine,  and  other 
secretions,  but  in  from  4  to  7  hours  may  also  be  detected  in  the  stools,  whether 
solid  or  liquid. 

3.  When  iodide  of  iron  or  of  mercury  is  swallowed,  a  partial  separation  of  the 
iodine  takes  place;  a  considerable  proportion  of  it  being  found  in  the  urine,  and  a 
little  in  the  alvine  evacuations. 

4.  Rubbed  on  the  skin  in  the  form  of  ointment,  iodide  of  potassium  may  be  de- 
tected in  the  saliva  and  urine. 

6.  Administered  by  means  of  a  bath,  the  iodide  is  found  in  the  urine;  while,  in 
the  bath,  the  quantity  is  considerably  diminished. 

6.  Injected  into  the  lower  bowels  in  weak  solution,  it  is  rapidly  taken  up  by  the 
mucous  membrane. 

7.  Large  doses,  or  small  doses  long  continued,  are  not  well  borne  in  certain 
morbid  states  of  the  system;    and  large   quantities  in  concentrated  solution  are 
hurtful  under  all  circumstances.   (See  Boston  Med.  and  Surg.  Journ.,  Nov.  1863,  p. 
287.) — Note  to  the  third  edition. 
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of  the  dose.  Under  these  circumstances,  it  is  occasionally  useful  to  add 
to  the  iodide  a  little  of  the  compound  solution  or  tincture  of  iodine,  in- 
stead of  augmenting  the  dose  of  the  salt  itself.  In  cases  of  great  suscep- 
tibility of  the  system,  or  unusual  delicacy  of  stomach,  the  dose  may  be 
reduced.  It  should  be  given  in  a  wineglassful  of  water,  sweetened  water, 
or  some  demulcent  liquid ;  and,  if  increased,  the  proportion  of  liquid 
should  be  increased  accordingly.  To  cover  the  taste,  and  render  it  more 
acceptable  to  the  stomach,  it  may  be  given  in  carbonic  acid  water, 
sweetened  with  syrup  of  lemon  or  ginger.  The  quantities  which  are 
said  to  have  sometimes  been  taken  with  entire  impunity  are  enormous, 
amounting  even  to  an  ounce  in  twenty -four  hours.* 

Iodide  of  potassium  may  also  be  used  externally,  in  the  form  of  lotion, 
cataplasm,  ointment,  or  bath,  and  in  this  way  is  capable  of  producing 
the  effects  of  iodine  on  the  system,  and  probably  not  less  decidedly  than 
the  iodine  itself,  employed  in  the  same  way.  It  has  here  also  the  ad- 
vantage, over  unconibined  iodine,  in  reference  to  the  constitutional  im- 
pression, that  it  is  less  irritant,  and  may,  therefore,  be  used  largely  with 
less  unpleasant  local  effects. 

The  Ointment  of  Iodide  of  Potassium  (UNGUENTUM  POTASSII  IODIDI, 
U.  S.,  Br.}  is  prepared  by  dissolving  a  drachm  of  iodide  of  potassium 
in  a  fluidrachm  of  boiling  water,  and  mixing  the  solution  with  a  troy- 
ounce  of  lard. 

In  this  preparation,  the  salt  has  the  advantage  of  being  in  solution, 
so  that  it  probably  acts  better  than  if  the  powder  merely  were  mixed 
with  the  lard.  It  is  preferable  to  the  ointment  of  iodine  from  this  cir- 
cumstance, if  nothing  else,  that  it  does  not  discolour  the  skin. 

III.  OINTMENT  OF  IODIDE  OF  SULPHUR. — UNGUENTUM 
SULPHURIS  IODIDI.  U.  S. 

This  ointment  is  made  by  simply  incorporating  iodide  of  sulphur  with 
lard,  in  the  proportion  of  half  a  drachm  of  the  former  to  an  ounce  of  the 
latter.  The  iodide  of  sulphur  is  procured  by  fusing  a  mixture  of  sulphur 
and  iodine. 

It  is  one  of  the  most  effectual  alterative  applications  in  old  and 
obstinate  skin  diseases;  and  is  peculiarly  adapted  to  psoriasis,  lepra, 
pityriasis,  and  porrigo,  and  to  the  very  advanced  stage  of  impetigo  and 
eczema. 


*  Dr.  R.  S.  Sisson  communicates  to  the  London  Lancet  (April,  1860,  p.  382)  the 
following  account  of  his  own  experience.  Beginning  with  2  grains  twice  daily, 
and  increasing  by  1  grain  every  third  day,  he  reached  the  daily  dose  of  100  grains; 
then,  intermitting  for  two  weeks,  and  resuming  with  10  grains  daily,  which  was 
increased  by  5  grains  every  third  day,  he  persevered  until  the  quantity  taken  in 
twenty-four  hours  was  one  ounce;  and  from  all  this  quantity  he  experienced  no 
other  effect  than  slight  catarrhal  symptoms.  (Note  to  the  third  edition.) 
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IV.  IODIDE  OF  STARCH.  —  AMYLI  lODIDUM. 

This,  though  not  an  officinal  preparation,  is  based  upon  sound  princi- 
ples, and  has  been  found  practically  useful.  In  all  probability  it  is  the 
first  compound  formed,  when  iodine  is  taken  with,  or  immediately  after, 
amylaceous  food.  It  is  well  known  that  there  is  a  strong  disposition, 
between  starch  and  free  iodine,  to  unite  and  form  a  blue  compound,  in- 
soluble in  cold  water.  This  compound  is  very  bland,  and  almost  free 
from  the  irritating  properties  of  iodine;  and,  when  taken  into  the  stom- 
ach, readily  gives  up  the  iodine  to  the  chemical  influences  there  exerted 
upon  it,  by  which  it  becomes  soluble,  and  enters  the  circulation  without 
difficulty.  This  is  proved  by  the  discovery  of  iodine  in  the  urine,  within 
a  short  period  after  it  has  been  thus  administered. 

It  was  first  proposed  as  a  medicine  by  Dr.  A.  Buchanan,  of  Glasgow, 
who  prepared  it  by  rubbing  twenty-four  grains  of  iodine  with  a  little 
water,  and  then  with  an  ounce  of  fine  starch  gradually  added,  and  con- 
tinuing the  process  until  the  powder  assumed  a  uniform  blue  colour.  It 
was  then  dried  by  a  moderate  heat,  and  kept  in  wrell-stopped  bottles.  He 
gave  a  heaped  teaspoonful,  mixed  with  water-gruel,  three  times  a  day, 
and  increased  the  dose,  if  deemed  desirable,  to  a  tablespoonful.  He 
gave  even  an  ounce  without  unpleasant  effect ;  as  the  compound  pro- 
duces little  or  no  irritation  of  stomach  or  bowels.  It  is  peculiarly  indi- 
cated, whenever  the  object  is  to  introduce  as  much  iodine  as  possible 
into  the  system,  without  risk  of  injury  to  the  stomach.*  In  general  it 
should  not  be  given  with  substances  with  which  iodine  itself  is  incom- 
patible. 

IV.  CHLORINE. 
CHLORINIUM. 

Chlorine,  in  its  various  compounds,  seems  to  have  a  certain  controll- 
ing influence  in  their  operation  upon  the  system,  giving  them,  in  some 

*  Use  of  Iodine  with  Aliments.  Under  the  impression  that,  if  introduced  into  the 
system  in  minute  quantities  with  alimentary  matters,  iodine  would  produce  its 
effects  in  the  most  natural  method,  and  with  the  least  possible  chances  of  injury, 
M.  Boinet  incorporates  it  with  bread,  cakes,  chocolate,  wine,  beer,  etc  ;  preferring, 
for  the  purpose,  the  form  of  iodine  found  in  nature,  as  fuci,  marine  and  cruciferous 
plants,  and  the  iodine  salts  from  mineral  waters.  The  medicine  is  thus  introduced 
insensibly  into  the  system,  and  is  said  to  produce  extraordinary  effects,  after  some 
months  of  treatment,  in  all  those  scrofulous  affections  in  which  iodine  has  been 
found  useful.  The  iodine  seems  to  be  considered  by  M.  Boinet  as  an  aliment, 
essential  to  health,  and  is  given,  rather  as  food  than  as  medicine,  to  supply  a  pre- 
sumed deficiency  of  it  in  these  affections.  (Ann.  de  Therap.,  1859,  p.  183.) — Note  to 
the  second  edition. 
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degree,  a  similarity  of  character  in  this  respect,  though  much  modified 
by  the  peculiar  properties  of  the  base,  or  of  other  associated  bodies. 

A  certain  amount  of  the  chlorides  in  the  system,  and  especially  of  the 
chloride  of  sodium,  is  absolutely  essential  to  health,  and  probably  to  life. 
They  have  been  supposed  to  be  useful  by  affording  muriatic  acid  to  the 
process  of  digestion;  but  this  is  assuredly  not  the  whole,  nor  probably 
the  most  important  office  they  perform  in  the  animal  economy.  What 
precisely  that  office  is,  we  do  not  know ;  but  it  has  been  observed  that 
a  deficiency  of  common  salt  conduces  to  a  low  state  of  the  vital  powers, 
and  a  depraved  condition  of  the  blood,  disposing  to  a  kind  of  malignancy 
in  disease,  as  exhibited  in  the  low  typhous  state  of  fever  and  inflamma- 
tions, gangrenous  affections,  passive  hemorrhages,  etc. 

It  is  in  such  affections,  and  in  those  of  a  strumous  or  scrofulous  nature, 
that  the  compounds  of  chlorine  have  been  found  beneficial,  or  at  least 
have  been  supposed  to  be  so.  To  correct  the  state  of  the  blood  and  the 
vital  forces  in  that  peculiar  depravation  above  mentioned ;  to  act  as  de- 
obstruents  or  resolvents  in  strumous  swellings,  and  other  indurations, 
consolidations,  or  tumefactions  ;  and  to  obviate  generally  the  effects  of 
the  scrofulous  diathesis,  are  the  common  purposes  to  which  they  have 
been  applied,  and  to  which  experience  would  seem  to  have  appropriated 
them,  altogether  irrespective  of  their  resemblance  in  chemical  character, 
and,  to  a  certain  extent,  even  before  this  resemblance  was  known.  This 
will  be  rendered  obvious  in  the  remarks  on  the  several  preparations 
which  follow.  It  would  seem  scarcely  possible  that  there  should  have 
been  such  a  practical  appropriation  of  these  varied  bodies,  based  upon 
experience,  without  some  real  ground  in  truth ;  and  a  rational  explana- 
tion of  the  fact  is  offered  by  the  common  chemical  tie  between  them. 

Chlorine  itself,  in  its  uncombined  state,  probably  never  enters  the 
blood.  Its  chemical  affinities  are  such  that  it  would,  in  all  probability 
saturate  itself  very  speedily,  upon  contact  with  any  of  the  fluids  of  the 
body,  either  with  hydrogen  or  one  of  the  alkaline  or  earthy  metals,  form- 
ing muriatic  acid  or  chlorides,  and  possibly  chlorates ;  and  whatever 
constitutional  impression  it  is  capable  of  producing,  independent  of  its 
topical  action  on  the  surface  of  application,  must  be  ascribed  to  these  or 
other  combinations. 

As  the  several  medicinal  substances  containing  chlorine  have,  for  the 
most  part,  peculiarities  of  operation  distinct  from  what  they  all  have  in 
common,  it  will  be  best  to  consider  them  separately.  Some  of  them,  as 
muriatic  acid,  nitromuriatic  acid,  chloride  of  iron,  etc.,  have  been  treated 
of  under  other  heads;  but,  if  the  reader  will  refer  to  what  has  been 
stated  under  each  of  these,  he  will  note  some  allusion  to  a  peculiar  altera- 
tive power  possessed  by  them,  as  by  the  muriatic  acid  in  malignant 
fevers,  the  nitromuriatic  in  chronic  hepatitis  and  certain  deranged  states 
of  the  blood,  and  the  tincture  of  chloride  of  iron  in  erysipelas.  I  shall 
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notice  particularly  here  only  those  which  have  not  found  a  place  in  other 
classes. 

I.  GASEOUS  CHLORINE. 

Effects  on  the  System.  This  gas  is  extremely  irritant,  inflaming  the 
skin  if  allowed  to  remain  in  contact  with  it,  and,  even  when  diluted  with 
air  or  watery  vapour,  at  a  somewhat  elevated  temperature,  giving  rise  in 
a  few  minutes  to  prickling  sensations,  followed  sometimes  by  a  papular 
or  vesicular  eruption.  When  undiluted,  it  is  quite  irrespirable,  in  con- 
sequence of  the  intense  irritation,  and  spasmodic  closure  of  the  glottis, 
which  it  provokes.  I  once  knew  a  violent  attack  of  spasmodic  croup  to 
be  brought  on,  in  a  child,  by  a  bottle  of  chlorine  held  to  his  nostrils 
during  inspiration.  When  mixed  with  a  certain  quantity  of  atmospheric 
air,  it  becomes  respirable;  but,  unless  much  diluted,  it  produces  inflam- 
mation of  the  bronchia,  with  violent  cough,  and  a  feeling  of  constriction 
of  the  chest,  as  if  from  spasm  of  the  tubes,  usually  followed  by  copious 
expectoration.  Even  when  much  diluted,  it  is  apt  to  produce  irritation 
of  the  throat,  and  severe  coughing.  To  a  certain  extent,  the  lungs  may 
become  accustomed  to  its  presence  in  the  air,  so  as  to  feel  its  irritant  in- 
fluence much  less  than  at  first.  Sufficiently  diluted,  it  may  be  inhaled 
without  inconvenience,  producing  only  a  feeling  of  warmth,  and  an  in- 
crease of  the  mucous  secretion,  and  being  in  no  other  way  disagreeable 
than  by  its  smell.* 

The  effects  of  the  gas  upon  the  system  at  large  have  not  been  well  de- 
termined. According  to  Mr.  William  Wallace,  when  applied  by  means 
of  a  vapour  bath  to  the  surface  of  the  body,  it  tranquilizes  while  it  in- 
vigorates the  nervous  system,  occasions  soreness  of  the  mouth  and 
throat,  increases  the  flow  of  saliva,  and  has  an  alterative  and  excitant 
influence  on  the  liver. 

But  the  most  important  property  of  chlorine,  in  its  medical  relations, 
is  that  of  destroying  or  neutralizing  fetid  exhalations,  and  correcting  of- 
fensive smells,  proceeding  from  animal  putrefaction.  This  effect  it  owes 
to  its  affinity  for  hydrogen,  by  which  it  either  directly  decomposes  the 
fetid  matters,  or,  by  the  liberation  of  oxygen  from  the  accompanying 
moisture,  enables  that  agent  in  a  nascent  state  to  react  on  those  products, 
and  thus  as  it  were  burns  them. 

Medical  Uses.  Chlorine  has  been  used,  in  the  gaseous  state,  for  four 
purposes;  1.  to  affect  the  system  through  its  application  to  the  surface, 

*  Anilin  is  recommended  as  an  antidote  to  chlorine,  too  largely  inhaled,  by  M. 
Bolley,  who  has  found  the  gas  to  be  entirely  deprived  of  odour  by  means  of  it.  It 
is  sufficient  to  use  an  aqueous  solution  of  aniliu,  which,  though  very  feeble,  con- 
tains enough  of  the  alkaloid  for  the  purpose.  It  might  be  conveniently  exhibited 
in  the  form  of  spray,  by  means  of  the  atomizer.  (Journ.  de  Pharm.  et  de  Chim.,  3e 
se'r.,  xxxviii.  p.  74.) — Note  to  the  third  edition. 
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2.  to  produce  curative  impressions  on  the  lungs  by  inhalation,  3.  as  an 
antidote  to  hydrocyanic  acid,  and  other  poisonous  gases,  and  4.  as  a  dis- 
infectant. 

1.  Mixed  with  atmospheric  air  or  watery  vapour,  at  the  temperature 
of  from  120°  to  150°  F.,  and  applied  by  means  of  a  vapour  bath,  Mr. 
Wallace  found  it  very  beneficial  in  chronic  hepatitis,  acting  both  as  a 
revulsive  to  the  surface,  and  as  an  alterative  upon  the  liver;  and  the 
practice  has  been  imitated  successfully  by  more  than  one  physician  in 
Germany.  The  patient  may  remain  in  the  bath  twenty  or  thirty  minutes. 

2.  The  inhalation  of  chlorine  has  been  recommended  in  phthisis  and 
chronic  bronchitis.     As  to  its  beneficial  influence  in  the  former  affection, 
I  have  no  faith  whatever;  but,  on  the  contrary,  should,  on  the  whole, 
have  more  fear  of  evil  from  it  than  hope  of  good ;  nor  has  experience  pro- 
nounced in  its  favour.     But  as  a  useful  remedy  in  chronic  inflammation 
of  the  air-passages,  I  can  speak  confidently  of  its  good  effects.      More 
than  forty  years  ago,  being  subject  to  obstinate  catarrhal  attacks,  and 
delivering  annually  a  course  of  lectures  on  chemistry,  I  noticed  that,  after 
lecturing  on  the  subject  of  chlorine,  and  being  consequently  exposed  for  a 
number  of  days  in  my  laboratory  to  the  effects  of  the  gas,  I  was,  in  several 
instances,  cured  or  much  relieved  of  the  bronchial  affection.     From  this 
fact  I  inferred  the  efficiency  of  chlorine  inhalations  in  chronic  bronchitis, 
and  have  ever  since  taught  this  use  of  the  remedy  to  my  pupils.   Others 
have  found  it  not  less  beneficial.  '  In  cases  of  foul  breath  with  purulent 
expectoration,  whether  gangrene  of  the  lungs  be  or  be  not  supposed  to 
exist,  the  inhalation  of  chlorine  is  indicated,  both  as  a  corrigent  of  offen- 
sive odours,  and  an  alterative  local  stimulant.  The  most  convenient  and 
efficient  method  of  applying  it,  is  to  cause  the  air  of  the  apartment,  in 
which  the  patient  may  be  situated,  to  be  so  far  impregnated  with  the  gas 
as  to  produce  a  slight  impression  when  inhaled,  but  not  sufficient  to  excite 
continued  coughing.     In  this  way  its  influence  is  steadily  maintained, 
instead  of  intermittingly,  as  it  must  be  when  an  inhaler  is  used. 

3.  Perhaps  no  chemical  antidote  is  so  efficient  as  chlorine,  in  poison- 
ing induced  by  the  inhalation  of  hydrocyanic  acid,  sulphuretted  hydro- 
gen, or  hydrosulphate  of  ammonia.     By  abstracting  the  hydrogen  of 
these  gases,  it  instantly  decomposes  them,  and  renders  them  compara- 
tively harmless.  The  misfortune  is,  that,  in  the  case  of  hydrocyanic  acid, 
the  effects  are  generally  so  rapid  that  no  time  is  allowed  for  the  appli- 
cation of  the  antidote.     The  proper  method  of  using  it  is  to  extricate 
some  chlorine  in  the  vicinity  of  the  patient,  and,  if  he  still  breathes,  allow 
him  to  inhale  it,  mixed  with  the  atmospheric  air;  if  not,  to  throw  into 
the  lungs,  by  the  ordinary  process  of  artificial  respiration,  the  atmos- 
pheric air  thus  impregnated.  Care  must  be  taken  that  the  gas  is  not  too 
copiously  extricated;  and  the  operator's  own  sensations  will  be  the  best 
criterion  of  the  due  degree  of  admixture. 
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4.  The  use  of  chlorine  to  correct  fetid  exhalations  is  a  most  admirable 
result. of  modern  science,  not  only  promoting  the  comfort  both  of  the  sick 
and  well,  but  operating  powerfully  in  the  prevention  of  disease.  It  should 
be  employed  in  all  cases  of  foul  exhalation,  in  the  absence  of  other  equally 
effectual  and  less  disagreeable  methods,  whether  in  sickness  or  health. 
It  was  a  very  reasonable  supposition,  from  its  great  efficiency  in  correct- 
ing offensive  odours,  and  purifying  the  air,  that  it  might  prove  efficient 
also  in  the  destruction  of  contagious  effluvia,  and  perhaps  even  of  those 
aerial  influences  through  which  epidemic  diseases  spread.  But,  in  rela- 
tion to  yellow  fever  and  cholera  at  least,  it  has  proved  utterly  ineffective 
in  preventing  their  progress.  Though  applied  in  every  possible  method, 
it  failed  to  check  the  yellow  fever  in  Gibraltar  in  1822;  and  in  Paris, 
Moscow,  and  other  places,  it  was  found  to  have  quite  as  little  restrain- 
ing influence  over  cholera.  It  has  not  proved  more  efficacious  in  prevent- 
ing hospital  erysipelas,  though  the  air  of  the  wards  might  be  kept  by  it 
perfectly  free  from  offensive  smell.  The  present  state  of  belief  on  this 
subject  is  that,  so  far  as  putrid  emanations  are  concerned,  it  is  quite 
adequate  to  prevent  all  their  ill  effects  on  the  health;  but  that  it  is  pow- 
erless to  check  epidemic  diseases,  and  of  very  doubtful  efficacy  in  decom- 
posing proper  contagious  effluvia. 

The  most  convenient  method  of  disengaging  chlorine  is  to  add  sulphu- 
ric acid,  diluted  with  a  little  water,  very  gradually,  either  to  chloride  of 
lime,  or  to  a  mixture  of  equal  parts  of  common  salt  and  black  oxide  of 
manganese,  placed  in  a  shallow  vessel.  For  inhalation,  Dr.  Christison 
recommends  one  part  of  chloride  of  lime  to  be  dissolved  in  forty  parts  of 
water,  the  solution  to  be  kept  at  100°  F.,  and  a  drop  or  two  of  sulphuric 
acid  to  be  added  from  time  to  time,  as  the  gas  is  wanted ;  or  chlorine 
water  may  be  employed,  as  mentioned  below.  The  application  may  be 
made  from  four  to  six  times  a  day. 

II.  CHLORINE  WATER. — AQUA  CHLORINII.  U.S.  —  LlQUOR 
CHLORI.  Br. — Solution  of  Chlorine. 

Preparation.  This  is  prepared  officinally  by  passing  chlorine  gas 
through  water;  the  gas  being  obtained  from  the  reaction  between  black 
oxide  of  manganese  and  muriatic  acid  gently  heated  with  water. 

Properties.  Chlorine  water  has  a  pale  yellowish-green  colour,  the 
peculiar  odour  of  chlorine,  and  an  acrid,  somewhat  astringent  taste.  It 
quickly  bleaches  vegetable  colours,  destroys  the  fetor  of  putrefaction,  and 
dissolves  gold  leaf.  It  undergoes  chemical  change  by  time,  and  especially 
on  exposure  to  light ;  the  chlorine  uniting  with  the  hydrogen  of  the  water 
to  form  muriatic  acid,  and  oxygen  escaping.  It  should  not,  therefore, 
be  kept  long.  Prepared  according  to  the  U.  S.  formula,  it  should  be 
nearly  or  quite  saturated,  and  contain  about  double  its  bulk  of  the  gas. 

Effects  on  the  System.    When  of  the  full  officinal  strength,  chlorine 
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water  is  powerfully  irritant,  producing  inflammation  of  the  skin,  and  act- 
ing as  a  corrosive  poison  when  swallowed.  Sufficiently  diluted,  it  may 
be  used  locally,  or  taken  internally,  without  inconvenience.  Upon  the 
stomach  it  acts  as  a  tonic,  and,  on  the  system  at  large,  is  supposed  to 
have  an  alterative  effect,  obviating  the  tendencies  to  depravation  of  the 
blood,  and  extending  a  peculiar  influence  to  the  liver.  It  has  all  the  dis- 
infectant properties  of  the  chlorine,  and  is  thought  to  be  antiseptic;  that 
is,  not  only  to  correct  fetor  in  gangrenous  parts,  but  also  to  have  some 
positive  power  of  checking  the  progress  of  mortification.  Its  continued 
internal  use  is  said  to  have  caused  salivation. 

Medical  Uses.  Chlorine  water  has  been  used  internally  in  febrile  dis- 
eases of  a  malignant  character,  or  disposed  to  that  condition,  as  typhus, 
small-pox,  scarlatina,  and  erysipelas,  in  their  lowest  forms;  also  as  an 
alterative  in  chronic  hepatic  and  syphilitic  affections.  The  dose  is  from 
half  a  fluidi'achm  to  two  fluidrachms,  according  to  the  strength,  in  three 
or  four  fluidounces  of  water.  If  the  preparation  be  saturated,  more  than 
thirty  minims,  according  to  Orfila,  may  cause  irritation  of  the  stomach, 
with  nausea  and  vomiting. 

It  has  been  used  for  the  inhalation  of  chlorine;  from  ten  to  thirty 
drops  being  added  to  six  or  eight  fluidounces  of  water  in  the  inhaler. 

But  its  topical  uses  are  most  important.  It  is  asserted  to  have  been 
employed,  with  great  success,  as  a  local  application  to  the  bites  of  mad 
dogs,  with  the  view  of  preventing  hydrophobia.  Several  writers  have 
recorded  their  favourable  experience  on  this  point;  and  Semmola  states 
that  he  has  successfully  treated  nineteen  cases  of  individuals  bitten  by 
mad  dogs,  by  washing  the  wounds  with  a  dilute  solution  of  chlorine, 
dressing  them  twice  a  day  with  compresses  saturated  with  the  same 
liquid,  and  administering,  for  forty  or  fifty  days,  three  times  daily,  from 
two  drachms  to  an  ounce  of  the  solution,  sufficiently  diluted  with  sweet- 
ened water.  M.  Coster  tried  the  remedy  on  dogs.  Two  of  them  were 
inoculated  with  the  saliva  of  a  mad  dog,  and,  besides,  were  bitten  by  the 
rabid  animal.  The  wounds  of  one  were  washed  sedulously  with  a  solu- 
tion of  chloride  of  soda  in  half  its  volume  of  water,  which  was  also  in- 
jected into  the  wounds;  the  other  animal  was  treated  similarly  with  pure 
water;  the  former  was  not  attacked  by  the  disease;  the  latter  died  of 
hydrophobia,  thirty- seven  days  after  the  infliction  of  the  wounds.  (Trous- 
seau et  Pidoux,  Traite,  etc.,  4e  ed.,  i.  343.)  Nevertheless,  this  measure 
should  never  be  relied  on,  to  the  exclusion  of  the  knife.  Under  circum- 
stances which  may  be  considered  as  forbidding  the  use  of  the  knife,  as 
where  parts  are  wounded  which  cannot  be  removed  without  involving  a 
removal  of  the  limb,  it  may  be  proper  to  have  recourse  to  it,  though  cer- 
tainly an  apocryphal  measure. 

Diluted  chlorine  water  has  also  been  used  as  a  wash  in  scabies  and 
porrigo,  as  an  antiseptic  and  stimulant  application  to  cancerous  and 
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sloughing  ulcers,  as  a  gargle  in  malignant  sore-throat  whether  an  origi- 
nal affection,  or  attendant  on  scarlet  fever,  and  as  a  rubefacient  in  chronic 
diseases  of  the  liver. 

III.  CHLORINATED  LIME.  —  CALX  CHLORINATA.  U.  S.  - 
CALX  CHLORATA.  Br. — Chloride  of  Lime.  —  Hypochlorite  of 
Lime. 

Preparation  and  Properties.  Chlorinated  lime  is  made  by  exposing 
hydrated  or  slaked  lime  to  the  action  of  chlorine,  continued  until  the 
lime  will  absorb  no  more.  It  is  a  whitish  powder,  of  an  odour  resem- 
bling that  of  chlorine,  yet  somewhat  different,  and  a  strong,  bitter,  acrid, 
and  astringent  taste.  When  the  lime  is  accurately  saturated,  the  com- 
pound is  said  to  be  wholly  soluble  in  water ;  but  it  is  seldom  if  ever 
met  with  in  this  state ;  always  probably  containing  more  or  less  car- 
bonate of  lime,  which,  with  a  portion  of  the  hydrate  of  lime,  is  left  be- 
hind when  the  salt  is  dissolved.  On  exposure  to  the  air,  it  slowly  ab- 
sorbs carbonic  acid,  giving  out  its  characteristic  odour.  The  acids 
generally  cause  the  evolution  of  chlorine,  by  combining  with  the  lime. 
The  alkaline  carbonates  throw  down  carbonate  of  lime  from  its  solution. 
It  has  the  property  of  evolving  oxygen,  or  of  causing  its  evolution  by 
abstracting  hydrogen  from  water,  thus  operating,  like  chlorine,  as  a  de- 
colorizing and  disinfecting  agent;  the  oxygen,  in  its  nascent  state,  com- 
bining with  and  destroying  the  colouring  and  putrescent  principles. 

Nature.  Different  views  are  entertained  of  its  chemical  nature.  The 
simplest  is  that  which  considers  it  merely  as  a  compound  of  lime  and 
chlorine,  held  together  by  feeble  affinities.  According  to  another,  and 
the  most  common  view,  it  is  a  mixture  of  hypochlorite  of  lime  and  chlo- 
ride of  calcium;  the  hypochlorous  acid  being  formed  by  the  combination 
of  a  part  of  the  chlorine  with  the  oxygen  of  a  portion  of  the  lime,  and 
then  combining  with  the  undecomposed  part  of  the  lime,  while  the  lib- 
erated calcium  combines  with  the  remainder  of  the  chlorine  to  form  the 
chloride.  If  this  were  the  correct  view,  one  would  suppose  that  the  salt 
should  be  deliquescent ;  as  chloride  of  calcium,  which  it  is  presumed  to 
contain,  has  this  property  in  a  high  degree.  A  third  opinion  considers  it 
an  oxychloride  of  calcium  ;  the  metallic  base  uniting  with  an  equivalent 
of  chlorine  in  addition  to  the  equivalent  of  oxygen  already  combined 
with  it.  In  this  uncertainty  as  to  its  precise  nature,  the  officinal  authori- 
ties have  done  wisely  in  adopting  a  name  which  expresses  simply  what 
happens  in  its  preparation. 

Effects  on  the  System.  These  are  compounded  of  the  effects  of  lime, 
chlorine,  and  chloride  of  calcium.  Locally  the  preparation  is  in  a  greater 
or  less  degree  irritant,  corrosive,  astringent,  disinfectant,  and  antiseptic; 
internally  it  produces  the  antacid  effects  of  lime,  the  constitutional  im- 
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pression  of  chlorine  and  the  chlorides,  and  the  local  irritant  effect  of  all 
its  constituents  on  the  alimentary  mucous  membrane. 

Medical  Uses.  Chlorinated  lime  has  been  given  in  affections,  similar 
to  those  to  which  the  preparations  of  chlorine  have  been  thought  adapted, 
especially  in  typhoid  fevers  and  scrofulous  complaints;  and  it  may  be 
employed,  with  hope  of  benefit,  in  cases  of  offensive  personal  exhalations, 
which  may  be  supposed  to  have  their  origin  in  putrefactive  changes 
going  on  in  the  alimentary  canal ;  as,  for  example,  in  malignant  forms 
of  dysentery,  in  which  it  may  be  administered  both  by  the  mouth  and 
the  rectum.  But  it  is  at  present  little  used  internally.  Topically,  how- 
ever, it  is  much  employed  for  various  purposes. 

Notice  has  already  been  taken  of  its  use  for  the  extrication  of  chlorine, 
for  purposes  of  inhalation  and  disinfection.  The  spontaneous  evolution 
of  chlorine,  which  takes  place  from  it  under  the  influence  of  the  carbonic 
acid  of  the  atmosphere,  renders  it  useful  for  the  latter  purpose,  even 
without  addition;  the  moist  powder  being  placed,  in  shallow  vessels,  in 
situations  requiring  purification,  or  a  solution  of  it  sprinkled  in  apart- 
ments, and  over  objects,  rendered  offensive  by  putrid  exhalations.  Its 
addition  to  the  close-stool,  in  cases  of  offensive  discharges,  and  especially 
those  of  bad  attacks  of  dysentery,  will  tend  to  obviate  ill  effects  from 
this  source.  Though  quite  ineffective  in  destroying  the  cause  of  epi- 
demic diseases,  as  yellow  fever  and  cholera,  there  is  some  reason  to 
think  that  it  is  capable  of  neutralizing  or  decomposing  certain  contagious 
matters.  Its  supposed  effect  in  preventing  hydrophobia  has  been  men- 
tioned. It  is  said  to  have  a  similar  effect  on  the  contagion  of  syphilis 
and  the  plague. 

Used  as  a  gargle  in  the  gangrenous,  ulcerated,  or  pseudomembranous 
angina  of  scarlatina,  and  in  similar  affections  of  the  mouth  and  fauces 
from  other  sources,  as  from  mercury,  syphilis,  scurvy,  etc.,  it  is  useful 
not  only  by  correcting  the  fetor,  but  also  by  obviating  in  some  degree 
the  gangrenous  tendency,  and  stimulating  the  diseased  surface  into  a 
healthy  state.  In  cases  of  gangrsena  oris,  the  powder  itself  has  been 
sprinkled  on  the  diseased  surface  with  great  asserted  advantage.  In 
offensive  discharges  from  the  nostrils  and  ears,  whether  acute  or  chronic, 
the  solution  may  also  be  injected  with  good  effect.  It  is  thought  to 
have  proved  serviceable,  as  a  wash  for  the  eyes,  in  scrofulous  ophthalmia. 

In  sloughing  ulcers,  sphacelus  from  burns  or  other  cause,  gangren- 
ous abscesses,  and  offensive  suppurating  surfaces  of  whatever  kind,  the 
solution  of  chloride  of  lime  may  be  applied  upon  suitable  dressings,  or 
injected,  as  the  case  may  be.  It  is  much  used  in  this  way  in  cancerous 
sores,  and  in  cancer  of  the  womb,  as  well  as  other  cases  of  offensive  dis- 
charges from  the  vagina.  It  may  be  used  also,  simply  as  an  alterative 
local  stimulant,  in  all  flabby  and  indolent  ulcers,  especially  those  of 
scrofulous  origin,  and  those  succeeding  frost-bite. 
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In  various  cutaneous  eruptions,  the  solution  is  also  very  serviceable, 
especially  those  of  parasitic  origin,  whether  animalcular  or  fungous;  as 
scabies  of  the  former  kind,  and  porrigo  and  trichosis  of  the  latter.  Dr. 
Christison,  who  'ascribes  the  first  use  of  the  solution  in  the  itch  to  M. 
Derheims,  states  that  he  has  never  had  occasion  to  use  any  other  remedy 
in  that  affection  since  he  became  acquainted  with  its  powers.  "A  solu- 
tion," he  says  in  his  Dispensatory,  "containing  between  a  fortieth  and  a 
sixtieth  of  chloride,  applied  five  or  six  times  a  day,  or  continuously  with 
wet  cloths,  allays  the  intense  itching  in  twenty-four  hours,  and  generally 
accomplishes  a  cure  in  eight  days."  He  also  recommends  it  in  all  erup- 
tions attended  with  itching. 

Administration.  For  internal  use,  the  dose  is  from  three  to  six  grains, 
which,  in  acute  cases,  may  be  given  every  two  hours  or  oftener,  in  chronic 
cases  three  times  a  day ;  but,  should  it  irritate  the  stomach  in  that  dose, 
as  it  is  said  sometimes  to  do,  the  quantity  must  be  diminished.  The  dose 
should  be  given  in  a  wineglassful  of  water,  which  may  be  sweetened  and 
aromatized  if  desired. 

For  lotions,  mouth-washes,  and  gargles,  from  one  to  four  drachms  of 
the  chloride  may  be  dissolved  in  a  pint  of  water;  and,  when  the  prepa- 
ration is  to  be  applied  to  the  unbroken  skin,  in  cutaneous  eruptions,  the 
solution  may  sometimes  be  made  of  double  this  strength.  When  used 
as  a  gargle,  this  solution  may  be  sweetened  with  honey,  and  flavoured 
with  aromatics. 

An  ointment  for  application  to  ulcers,  or  by  friction  to  scrofulous 
swellings,  may  be  made  by  incorporating  from  a  scruple  to  a  drachm  of 
the  chloride  with  an  ounce  of  lard  or  butter. 

As  an  enema,  in  offensive  discharges,  from  ten  to  twenty  grains  may 
be  given,  either  added  to  injections  for  other  purposes,  or  dissolved  in 
half  a  pint  of  water. 

A  solution  of  Chlorinated  Lime  (LIQUOR  C ALOIS  CHLORATE,  Br.)  is 
directed  in  the  British  Pharmacopoaia,  made  by  dissolving  the  chlo- 
rinated lime  in  distilled  water,  in  a  fixed  proportion,  and  with  certain 
precautions.  The  dose  is  from  twenty  minims  to  a  fluidrachm.  Locally 
employed,  it  may  be  applied  of  full  strength,  or  diluted  with  an  equal 
bulk  of  water,  in  the  former  state  being  used  for  cutaneous  affections. 

IV.  SOLUTION  OF  CHLORINATED  SODA. — LlQUOR  SODE 
CHLORINATE.  U.S. — LIQUOR  SODE  CHLORATE.  Br. — Labar- 
raques  Disinfecting  Liquid. 

According  to  the  U.  S.  Pharmacopoeia,  this  is  made  by  mixing  solu- 
tions, of  definite  strength,  of  carbonate  of  soda  and  chlorinated  lime. 
An  interchange  of  principles  takes  place,  by  which  the  lime  takes  the 
carbonic  acid  of  the  carbonate  of  soda,  and  is  precipitated  as  carbonate 
of  lime;  the  soda  remaining  in  solution,  combined  as  the  lime  had  pre- 
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viously  been,  together  with  a  portion  of  the  carbonate  of  soda  undecom- 
posed.  The  views  of  the  precise  chemical  nature  of  the  solution  differ, 
as  in  the  case  of  chlorinated  lime;  the  predominant  opinion,  though  very 
questionable,  being,  that  it  contains  hypochlorite  of  soda,  chloride  of 
sodium,  and  the  excess  of  carbonate  of  soda  just  referred  to. 

This  solution,  or  one  of  equivalent  chai-acter,  was  first  prepared  by 
M.  Labarraque,  by  whom  its  use  as  a  disinfecting  agent  was  strongly 
urged,  and  with  no  little  success. 

The  solution  is  colourless,  with  a  smell  recalling  that  of  chlorine,  an 
acrid  astringent  taste,  and  an  alkaline  reaction. 

It  has  similar  properties,  and  may  be  employed  for  the  same  purposes 
with  chlorinated  lime.  In  addition,  it  has  been  used  internally  in  chronic 
cutaneous  eruptions,  secondary  syphilis,  and  hepatic  disorder ;  in  some 
of  which  affections,  the  advantages  obtained  from  it  may  have  depended 
on  the  excess  of  the  carbonated  alkali  contained  in  it.  For  local  pur- 
poses, and  as  a  disinfecting  agent,  its  uses  are  so  precisely  those  of  chlo- 
rinated lime,  that  it  is  quite  unnecessary  to  repeat  them. 

The  dose  for  internal  use  is  from  twenty  to  thirty  drops,  in  a  wine- 
glassful  of  water.  The  solution  is  poisonous  in  over-doses. 

For  a  lotion,  a  fluidounce  may  be  added  to  a  pint  of  water ;  the  strength 
being  increased  or  diminished,  according  to  circumstances.  As  a  gargle, 
it  may  be  used  of  half  the  strength,  or  somewhat  more. 

Cataplasms,  for  application  to  sloughing  ulcers,  may  be  made  by  mix- 
ing equal  parts  of  the  solution  and  of  water  with  flaxseed  meal. 

V.  SOLUTION  OF  CHLORIDE  OF  CALCIUM.  —  LlQUOR 
CALCII  CHLORIDI.  U.S.  —  CALCIS  MURIATIS  SOLUTIO.  Ed. — 
Solution  of  Muriate  of  Lime. 

Preparation.  This  is  prepared  by  treating  marble  with  muriatic  acid, 
evaporating  the  resulting  solution  to  dryness,  dissolving  the  residue  in 
its  weight  and  a  half  of  water,  and  filtering.  Marble  is  a  compound  of 
carbonic  acid  and  oxide  of  calcium,  muriatic  acid  of  chlorine  and  hydro- 
gen. The  chlorine  of  the  latter  unites  with  the  calcium  of  the  former  to 
produce  chloride  of  calcium,  which  remains  in  solution ;  the  carbonic 
acid  of  the  marble  escaping,  and  the  liberated  oxygen  and  hydrogen 
combining  to  form  water.  The  subsequent  steps  of  the  process  are 
merely  intended  to  furnish  a  pure  solution  of  the  chloride,  of  definite 
strength. 

Properties  and  Incompatibilities.  This  solution  is  inodorous,  has  a 
bitterish,  acrid  taste,  and  yields  precipitates  with  sulphuric  acid,  the 
soluble  sulphates,  phosphates,  tartrates,  and  carbonates,  the  soluble 
salts  of  silver  and  lead,  the  soluble  protosalts  of  mercury,  and  the  pure 
alkalies. 

Effects  on  the  System.  Chloride  of  calcium  is  a  local  irritant,  capable, 
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when  taken  too  largely  into  the  stomach,  of  producing  nausea,  vomiting, 
purging,  pains  in  the  abdomen,  and  precordial  tenderness,  indicating  the 
existence  of  inflammation  of  the  alimentary  mucous  membrane.  It  is 
thought  also,  in  over-doses,  to  act  on  the  nervous  system,  causing  giddi- 
ness, trembling,  small  pulse,  cold  sweats,  convulsions,  paralysis,  coma, 
and  death.  In  medicinal  doses,  it  increases  the  secretions,  and  exercises 
an  alterative  influence,  exhibited  by  the  softening  and  gradual  dispersion 
of  chronic  swellings  and  indurations. 

Therapeutic  Application.  Before  the  discovery  of  iodine,  and  its  use 
as  a  remedy  in  scrofula,  chloride  of  lime  was  among  the  most  popular 
remedies  in  that  complaint.  It  is  still  occasionally  used  in  the  treat- 
ment of  scrofulous  swellings  of  the  external  and  internal  absorbent 
glands ;  and,  from  the  united  testimony  of  many  practitioners,  must  be 
admitted  to  possess  useful  powers  in  these  affections.  It  is  especially 
recommended  in  tabes  mesenterica.  The  dose  is  from  thirty  minims  to 
a  fluidrachm,  to  be  repeated  two  or  three  times  a  day,  and  gradually  in- 
creased  until  it  evinces  that  it  is  acting,  either  by  nausea  or  some  other 
disturbance  of  the  system.  The  dose  has  been  increased  to  three 
fluidrachrns  or  more.  The  solution  has  also  been  used  externally  in  the 
form  of  a  bath. 

VI.  SOLUTION  OF  CHLORIDE  OF  BARIUM. —  LlQUOR 
BAKU  CHLORIDI.  U.S. — SOLUTIO  BARYTA  MTJRIATIS.  Ed. — 
Solution  of  Muriate  of  Baryta. 

This  is  made  from  carbonate  of  baryta  in  the  same  method  as  the 
preceding  preparation  from  carbonate  of  lime. 

The  solution  is  inodorous,  has  a  disagreeable  bitter  taste,  and  is  pre- 
cipitated by  the  alkalies,  sulphuric  acid,  the  soluble  sulphates,  carbonates, 
and  phosphates,  and  the  soluble  salts  of  silver  and  lead. 

In  over-doses,  it  is  an  energetic  poison,  producing  inflammation  of  the 
stomach  and  bowels,  and  symptoms  indicating  great  disturbance  of  the 
nervous  system. 

In  medicinal  doses,  its  effects  are  closely  analogous  to  those  of  the 
chloride  of  calcium,  and  it  is  supposed  to  have  the  same  remedial  powers 
in  scrofulous  diseases,  for  which  it  was  formerly  considerably  used; 
though  the  apprehension  of  its  poisonous  effects  limited  its  employment. 
It  is  at  present  seldom  prescribed.  The  commencing  dose  of  the  solu- 
tion is  from  five  to  ten  minims,  to  be  gradually  and  cautiously  increased 
until  nausea,  giddiness,  or  other  unpleasant  symptoms  occur,  when  it 
must  be  again  diminished. 

Within  a  few  years,  chloride  of  barium  has  been  successfully  used  in 
the  treatment  of  traumatic  tetanus.  In  the  year  1858,  a  case  of  this  dis- 
ease was  treated  in  the  hospital  of  Milan,  by  Dr.  Gnecci,  with  sixteen 
grains  of  the  chloride  daily,  dissolved  in  a  pound  of  distilled  water.  The 
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medicine  was  continued  from  the  llth  to  the  21st  of  April,  after  which, 
as  the  tetanic  symptoms  had  almost  disappeared,  the  quantity  was  di- 
minished to  eight  grains.  It  was  omitted  on  the  26th  ;  and  on  the  28th  of 
April  the  patient  was  dismissed  cured.  Dr.  Gnecci  has  subsequently  suc- 
ceeded in  curing  several  cases  of  the  same  disease  with  the  same  remedy. 
(Ann.  de  Therap.,  1863,  p.  207;  from  Gaz.  Med.  Ital.  Lombarda.) 

In  cases  of  poisoning,  whether  from  this  chloride  or  that  of  lime,  the 
proper  antidotes  are  the  alkaline  sulphates,  which  should  be  given  with 
large  quantities  of  water;  and,  if  necessary  in  order  to  evacuate  the 
stomach,  recourse  must  be  had  to  emetics,  or  the  stomach-pump  The 
symptoms  must  afterwards  be  counteracted  by  opiates,  and  other  reme- 
dies, which  may  seem  at  the  time  to  be  appropriate. 

VII.  CHLORIDE  OF  SODIUM. —  SODII  CHLORIDUM.  U.S., 
Br. —  Common  Salt. — Muriate  of  Soda. 

Common  salt  is  too  well  known  to  require  description.  I  proceed, 
therefore,  immediately  to  treat  of  its  effects  and  remedial  uses. 

Effects  on  the  System.  Common  salt  is  essential  to  health.  The  irre- 
sistible and  almost  universal  craving  for  it,  both  by  man  and  the  higher 
animals,  is  strong  evidence  that  it  has  some  important  purpose  or  pur- 
poses in  the  animal  economy;  and  this  is  confirmed  by  its  invariable 
presence  in  the  blood.  But,  while  thus  essential  to  the  higher  orders  of 
animal  existence,  it  seems  to  be  noxious  to  some  of  the  lower,  and  is 
even  poisonous  to  the  leech.  What  are  its  special  uses  is  not  satis- 
factorily known.  To  supply  muriatic  acid  to  the  digestive  process,  and 
soda  to  the  blood,  are  conjecturally  ascribed  to  it  as  characteristic  offices ; 
but  the  probability  is,  that  there  are  other  important  purposes,  connected 
with  the  formation  and  preservation  of  the  blood,  which  it  is  intended 
to  fulfil,  independently  of  chemical  decomposition.  It  is  probable  that  it 
may  prove  serviceable  by  increasing  the  solubility  of  albuminous  sub- 
stances. The  want  of  it  impairs  the  general  health;  and,  as  there  is 
some  reason  to  believe,  disposes  to  a  condition  of  the  blood,  analogous  to 
that  which  characterizes  low  fevers,  and  favouring  the  occurrence  of  gan- 
grene, and  of  passive  hemorrhages.  Dr.  Probart,  of  England,  relates  the 
case  of  a  patient  affected  with  gangrene  of  the  lungs,  who  had  abstained 
from  the  use  of  salt  for  five  years.  (  Transact,  of  Prov.  Med.  and  Surg. 
Assoc.,  xvii.  351.)  A  belief,  too,  has  long  prevailed,  that  the  want  of 
salt  in  the  food  disposes  to  the  development  and  propagation  of  worms 
in  the  bowels.  But  few  opportunities  are  offered  us  for  judging  of  the 
effects  of  an  entire  absence  of  common  salt;  for,  even  though  it  were 
not  used  as  a  condiment,  or  even  in  the  preparation  of  food,  yet  it  is  so 
widely  diffused  in  nature,  that  it  is  scarcely  possible  to  eat  and  drink 
without  receiving  a  portion  of  it  into  the  system. 

It  has  been  thought  that  an  excessive  use  of  it  gives  rise  to  serious 
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disorders  of  health,  and  among  others  to  scurvy;  as  this  disease  is  apt 
to  prevail  among  seamen,  who  arc  often  for  a  long  time  eonfmed  to  the 
use  of  salted  meats ;  but  experience  has  shown  that  it  is  not  the  salt 
meat,  but  the  want  of  fresh  vegetable  food  that  causes  the  disease ;  for, 
with  a  sufficient  supply  of  the  latter,  salted  food  may  be  eaten  to  any  ex- 
tent without  causing  scurvy.  Dr.  Garrod  ascertained  that  one  of  the 
effects  of  chloride  of  sodium  on  meat  is  to  expel  the  salts  of  potassa, 
which  he  found  less  in  proportion  in  salted  than  in  fresh  meat;  and  he 
has  rendered  it  probable  that  the  want  of  the  potassa  salts  in  scorbutic 
blood  is  one  of  the  circumstances  which  favour  the  production  of  that 
disease. 

At  present,  it  is  believed  that  an  excess  in  the  use  of  common  salt  dis- 
poses rather  to  an  elevated  state  of  the  vital  processes,  to  increased  ful- 
ness of  the  system,  and  a  plethoric  state  of  the  circulation,  than  to  the 
opposite  condition  of  health.  The  experiments  of  Bischoff  would  seem 
to  prove  that  it  augments  considerably  the  discharge  of  urea  by  urine, 
whence  it  may  be  inferred  to  stimulate  the  nutritive  or  metamorphic 
process  in  the  tissues ;  and  the  researches  of  .0.  Voit  tend  to  the  same 
result.  (B.  and  F.  Medico-chir.  Rev.,  July,  1862,  p.  234.) 

In  slight  excess,  salt  promotes  the  appetite  and  invigorates  digestion, 
and  appears  to  operate  as  a  tonic.  More  largely  taken,  it  irritates  the 
stomach,  and,  in  very  large  doses,  acts  as  an  emetic,  and  sometimes  as 
a  cathartic,  causing  at  the  same  time  excessive  thirst.  It  is  even  capable 
of  producing  poisonous  effects  in  enormous  quantities.  Dr.  Christison 
mentions  the  case  of  a  man  who  took  a  pound  of  salt,  and  died  in  conse- 
quence, with  symptoms  of  gastro-enteric  inflammation.* 

Therapeutic  Application.  Common  salt  is  used  remedially  for  two 
purposes  prominently ;  to  produce  irritation  locally,  and  to  operate  as  an 
alterative  tonic  to  the  system  at  large ;  and  the  two  purposes  are  often 
jointly  fulfilled. 

In  commencing  convalescence  from  acute  diseases  of  some  duration, 
in  which  the  system  has  received  but  a  scanty  supply  of  salt,  I  have 
found  nothing  more  grateful  to  patients  generally  than  a  little  salt  ham, 
or  salt  dried  beef,  broiled  in  thin  slices,  and  eaten  with  bread  and  a  cup 
of  black  tea.  It  is  often  the  first  thing  that  the  appetite  and  the  stomach 
will  receive,  in  the  way  of  food ;  and  it  has  seemed  to  me  to  act  favour- 
ably, by  improving  the  appetite  and  invigorating  digestion. 

*  M.  Goubaux,  of  Alfort,  injected,  in  numerous  instances,  into  the  stomachs  of 
dogs,  quantities  of  common  salt  in  solution,  varying  in  proportion  to  the  weight  of 
the  animal,  from  1  to  105,  to  1  to  408;  at  the  same  time  tying  the  oesophagus.  In 
every  instance  death  ensued,  in  a  period  varying  from  an  hour  and  a  quarter  to 
about  27  hours ;  and  appearances  of  violent  inflammation  were  found  in  the  gastro- 
enteric  mucous  membrane.  (Archives  Gen.,  5e  se"r.,  viii.  pp.  1,  190,  444,  A. D.  1856.) 
— Note  to  the  second  edition. 
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In  scrofulous  affections,  which  are  characterized  by  a  deficiency  of 
vital  force,  salt  operates  beneficially  in  various  ways;  and,  in  the  treat- 
ment of  these  cases,  the  inquiry  should  always  be  made,  whether  the 
patient  uses  sufficient  salt  in  his  food,  and,  if  not,  care  should  be  taken  to 
.correct  the  deficiency.  The  sea  air,  loaded  as  it  is  with  salt,  is  noted  for 
its  favourable  influence,  especially  in  connection  with  sea  bathing,  in 
most  scrofulous  affections;  we  might,  indeed,  say  in  all,  with  the  excep- 
tion of  phthisis,  in  which,  from  its  irritant  effect  on  the  lungs,  it  some- 
times acts  injuriously.  Few  remedies  are  more  efficient  in  the  scrofula 
of  children,  whether  affecting  the  glands,  the  joints,  or  the  spine,  than 
sea  air  and  sea  bathing.  When  the  latter  is  not  attainable,  it  may  be 
imitated  by  the  use  of  the  salt  bath,  which  often  does  good  in  the  com- 
plaint. The  bath  may  be  cold,  warm,  or  hot,  according  to  the  special 
indications.  When  reaction  takes  place  readily,  the  first  may  be  em- 
ployed ;  when  there  is  great  debility,  the  last ;  in  intermediate  states,  the 
second.  Another  mode  in  which  salt  is  used  in  scrofula  is  by  topical 
application  to  the  tumours  and  ulcers.  A  poultice  made  with  strong 
brine  proves  useful  sometimes  in  dispersing  obstinate  glandular  swellings. 
It  not  unfrequently  produces  irritation  of  the  skin,  and  even  a  pustular 
eruption ;  but  these  effects  probably  contribute  to  the  result. 

In  gangrenous  conditions  of  disease,  as  suggested  by  Dr.  Probart, 
attention  should  be  directed  to  the  previous  habits  of  the  patient,  in  re- 
lation to  the  use  of  salt;  and  the  employment  of  it,  without  any  special 
grounds  of  prescription  in  the  previous  want  of  it,  might  possibly  be  use- 
ful in  these  affections.  Dr.  Probart  thought  he  derived  advantage  from 
it  in  gangrene  of  the  lungs. 

In  affections  of  the  liver,  it  is  thought  to  have  proved  serviceable  as 
a  local  application  ;  and,  considering  how  useful  many  of  the  natural 
mineral  waters,  which  usually  contain  common  salt,  have  proved  in 
hepatic  disease,  it  is  not  going  too  far,  to  claim  a  portion  at  least  of  the 
advantage  produced,  for  the  alterative  influence  of  the  salt  over  the 
liver. 

Cases  in  which  there  has  been  a  great  loss  of  saline  matter  from  the 
blood  offer  an  indication  for  the  use  of  salt.  This  indication  is  prominently 
presented  in  epidemic  cholera,  in  which  salt  has  been  employed  in  vari- 
ous ways,  with  apparent  advantage.  Many  practitioners  commence  the 
treatment  of  this  disease  with  an  emetic  dose  of  common  salt,  which  they 
give  also  by  enema.  Though  no  advocate  for  this  mode  of  using  the 
medicine,  I  believe  that  it  may  be  profitably  employed,  in  many  instances, 
especially  after  the  vomiting  has  been  arrested,  in  small  doses,  frequently 
repeated,  in  conjunction  with  bicarbonate  of  soda ;  and  I  can  understand, 
also,  that  a  strong  impression  made  by  it  on  the  mucous  membrane,  in 
the  first  stage,  niny  prove  useful;  but  there  seems  no  ground  for  push- 
ing it  so  far  as  to  produce  emesis,  or  to  aim  at  that  result.  In  the  col- 
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lapse,  or  approaching  collapse,  it  may  be  used  as  a  bath ;  and,  with  the 
carbonate  of  soda,  dissolved  in  a  large  quantity  of  water,  may  be  injected 
into  the  veins,  in  positive  cases  of  collapse,  otherwise  desperate.  Won- 
derful revival  often  takes  place  after  the  injection  ;  though,  unfortunately, 
the  fatal  symptoms  generally  return,  and  the  remedy  fails  of  ultimate 
good.  Still  some  cases  appear  to  have  been  rescued  by  it. 

Common  salt  is  among  the  numerous  remedies  which  have  been  found 
to  cure  intermittent  fever,  and  has  been  offered  as  a  succedaneum  for 
quinia,  which,  however,  it  is  not  likely  to  supersede. 

As  a  local  irritant,  there  is  one  highly  valuable  use  of  common  salt,  in 
which  it  shows  extraordinary  powers.  At  the  commencement  of  haemop- 
tysis, the  case  must  be  very  severe,  indeed,  which  will  not  yield  tem- 
porarily to  from  one  to  four  drachms  of  salt,  taken  dry  into  the  mouth, 
and  swallowed  as  the  patient  can  best  effect  it.  I  presume  that  it  acts 
by  the  powerful  impression  made  upon  a  large  surface  of  mucous  mem- 
brane in  the  mouth,  throat,  and  oesophagus,  thereby  calling  off  vascular 
excitement  from  the  seat  of  the  hemorrhage,  in  another  portion  of  the 
same  membrane. 

The  solution  made  in  the  proportion  of  from  5  to  20  grains  to  a  fluid- 
ounce  of  water,  has  been  inhaled,  in  the  form  of  spray  made  by  means 
of  the  atomizer,  for  the  promotion  of  expectoration,  in  cases  of  excessive 
secretion,  as  in  chronic  catarrh  and  phthisis.  It  has  also  been  used,  by 
subcutaneous  injection,  for  its  substitutive  action  (see  vol.  i.  p.  83),  in 
obstinate  neuralgia;  from  10  to  12  minims  of  a  saturated  solution  being 
injected  at  one  operation.  (Dr.  Luton,  of  Rheims,  Arch.  Gen.,  6e  se'r.,  ii. 
265.) 

There  are  not  many  remedies  more  efficacious  than  a  strong  hot  salt 
bath  in  obstinate  cases  of  diarrhoea,  especially  when  associated  with  de- 
ranged hepatic  secretion.  In  one  desperate  case  of  the  kind,  in  which 
the  patient  was  reduced  to  the  lowest  stage  of  emaciation  and  debility, 
with  copious  dark  stools,  and  violent  griping  pains,  and  in  which  the 
previous  treatment  had  not  appeared  to  make  any  impression,  amend- 
ment began  to  take  place  soon  after  the  commencement  of  this  remedy 
used  twice  daily,  and  continued  on  to  perfect  recovery  under  it.  The 
salt  probably  acted  at  once  revulsively,  and  as  an  hepatic  alterative. 

With  a  view  to  its  local  irritant  property,  common  salt  is  frequently 
used  in  purgative  enemata. 

With  large  quantities  of  water,  it  has  also  sometimes  been  given  as  a 
cathartic. 

I  have  already  spoken  of  its  use  as  an  emetic  in  cholera.  Connected 
with  mustard,  it  might  be  used  in  some  cases  of  gastric  collapse,  in  per- 
nicious fever. 

As  an  anthelmintic,  it  has  been  used  both  internally  and  by  enema. 
In  the  latter  method,  it  is  one  of  the  most  efficacious  remedies  in  asca- 
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rides;  and,  should  a  leech  be  swallowed,  or  find  its  way  into  the  rectum, 
common  salt  would  be  the  proper  remedy,  being  administered  so  as  to 
come  in  contact  with  the  worm. 

Dr.  Flugtel  has  found  it  advantageous,  as  a  local  application,  in  the 
thrush  (muguet,  Fr.)  of  infants.  On  the  first  appearance  of  the  affection 
he  washes  the  mouth,  for  several  days,  with  an  aqueous  solution  of  the 
salt,  containing  as  much  as  will  lie  on  the  point  of  a  pocket-knife  in  half 
a  fluidounce.  (Med.  T.  and  Gaz.,  April  14,  1860,  p.  377.) 

Administration.  As  an  alterative  from  two  grains  to  a  drachm  may 
be  given  for  a  dose,  as  an  emetic  one  or  two  ounces,  and  as  a  purgative 
from  half  an  ounce  to  an  ounce  in  half  a  pint  of  water.  From  half  an 
ounce  to  two  ounces  maybe  used  for  an  enema  with  a  pint  of  water.  In 
the  preparation  of  the  salt  bath,  four  ounces  may  be  used  for  every  gallon 
of  water;  and  the  proportion  may  be  doubled  or  tripled,  if  a  very  strong 
impression  on  the  surface  be  desired. 

VIII.  MURIATE  OF  AMMONIA.  —  AMMONLE  MuRIAS.  U./S. 
— AMMONITE  HYDROCHLORAS.  Br. —  Sal  Ammoniac. —  Chlo- 
ride of  Ammonium. 

Sal  ammoniac  is  procured  from  several  sources,  but  is  at  present  pre- 
pared chiefly,  on  a  large  scale,  from  the  impure  ammonia  obtained  in  the 
manufacture  of  coal  gas,  and  in  the  destructive  distillation  of  bones. 

Sensible  and  Chemical  Properties.  It  is  either  in  white,  translucent, 
concavo-convex  cakes,  or  fragments  of  such  cakes,  of  a  tough  fibrous 
structure,  inodorous,  of  a  saline  and  pungent  or  acrid  taste,  very  soluble 
in  water  cold  or  hot,  producing  cold  while  dissolving,  and  soluble  also  in 
alcohol,  though  but  slightly  so  when  that  liquid  is  concentrated.  The 
salt  deliquesces  somewhat  in  a  moist  air.  It  is  chemically  characterized 
by  being  completely  volatilized  by  heat,  by  yielding  the  odour  of  am- 
monia when  rubbed  with  lime,  and  by  affording,  on  the  addition  of  nitrate 
of  silver  to  its  solution,  a  white  precipitate  of  chloride  of  silver,  which 
darkens  on  exposure,  and  is  insoluble  in  nitric  acid  cold  or  hot,  but  is 
readily  dissolved  by  solution  of  ammonia.  It  renders  corrosive  sublimate 
more  soluble  in  water,  and,  by  reaction  with  calomel,  produces  a  solution 
which  may  act  violently  as  a  corrosive  poison. 

Incompatibles.  These  are  the  alkalies  and  alkaline  earths,  the  strong 
acids,  and  the  soluble  salts  of  lead  and  of  silver. 

Effects  on  the  System.  Muriate  of  ammonia  is  a  local  irritant,  and, 
when  absorbed,  acts  as  an  alterative,  increasing  secretion,  and  probably 
stimulating  generally  the  cell-action,  while  it  exercises  little  if  any  influ- 
ence on  the  heart. 

In  its  local  effects,  it  moderately  irritates,  and,  very  freely  applied, 
may  inflame  the  skin,  though  much  less  energetic  in  these  respects  than 
the  carbonate.  Internally  taken,  if  swallowed  in  powder,  it  produces  a 
VOL.  n. — 25 
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feeling  of  coolness  in  the  stomach,  but,  in  solution,  causes  the  contrary 
sensation  of  warmth,  which,  if  the  dose  is  somewhat  large,  may  be  at- 
tended with  epigastric  uneasiness  or  oppression.  The  secretions  are 
notably  increased,  especially  that  of  the  bronchial  tubes,  and  other  mu- 
cous membranes.  Diuresis  and  perspiration  are  also  frequently  induced, 
and  menstruation  is  said  to  be  promoted.  Very  freely  taken,  the  salt  is 
apt  to  operate  on  the  bowels ;  but,  in  small  doses,  is  said  rather  to  favour 
constipation  than  otherwise.  The  pulse  is  either  diminished  in  frequency, 
or  not  affected.* 

With  these  effects  there  is  an  alterative  influence,  exhibited  in  the  re- 
solution of  tumefactions,  and  the  softening  of  indurations,  which  may  be 
attributed  to  a  stimulant  influence  on  the  ultimate  cell-action,  resembling 
that  of  mercury  and  iodine. 

In  over- doses,  sal  ammoniac  is  said  to  occasion  vomiting  and  purging, 
with  other  symptoms  of  gastro- enteric  inflammation.  On  the  inferior 
animals  it  has  been  found,  when  very  largely  given,  to  produce  poisonous 
effects,  consisting  in  inflammation  of  the  alimentary  canal,  and  great  dis- 
turbance of  the  nervous  system,  as  indicated  by  convulsions,  paralysis, 
and  coma.  It  has  been  asserted,  moreover,  to  cause  inflammation  of  the 
stomach  in  these  animals,  when  introduced  largely  into  the  circulation 
through  any  other  avenue. 

I  have  met  with  no  account  of  fatal  effects  from  it  in  man ;  but  it 
might,  no  doubt,  prove  poisonous  in  a  very  large  quantity,  taken  at  one 
dose.  Sundelin  states  that  its  long- continued  use  disorders  digestion, 
but  does  not  produce  general  cachexia.  He  had  given  it  for  months,  in 
large  doses,  and  seen  no  other  ill  effects  than  those  exhibited  by  the  di- 
gestive organs.  (Sundelin,  quoted  by  Pereira,  Mat.  Med.,  3d  ed.,  p.  448.) 
The  salt  is  asserted,  when  freely  taken,  to  have  entered  the  circulation, 
and  to  have  escaped  by  the  emunctories  unchanged. 

From  what  has  been  stated,  the  inference  will  be  drawn  that  muriate 
of  ammonia,  when  it  may  seem  to  be  indicated,  may  be  given  pretty 
freely  without  apprehension  of  serious  consequences ;  the  simple  rule 
being  observed,  to  restrain  it  within  the  point  of  producing  gastro-enteric 
irritation. 

Therapeutic  Application.     It  is  uncertain  when  sal  ammoniac  first 

*  The  following  are  results  of  experiments,  made  by  Dr.  Alexander  Lindsay,  of 
Scotland,  on  healthy  individuals,  who  took  daily,  for  a  week,  in  divided  doses, 
quantities  varying  from  9  to  18  grains.  The  appetite  was  increased,  the  quantity 
of  food  taken  was  at  least  doubled,  and  the  alvine  and  urinary  evacuations  were 
augmented,  the  daily  excess  of  solids  discharged  with  the  urine  being  from  70  to 
160  grains.  On  the  second  day,  a  remarkable  buoyancy  of  the  system  was  experi- 
enced. The  pulse  was  in  two  of  the  individuals  diminished  in  force  and  frequency, 
in  a  third  was  accelerated.  (Am.  Journ.  of  Med.  Sci.,  Jan.  1856,  from  Glasgow  Med. 
Journ.) — Note  to  the  second  edition. 
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came  into  use  as  a  medicine.  It  was  probably  known  to  the  ancient 
Egyptians  ;  but  we  have  no  positive  evidence  of  the  fact.  Its  authentic 
history  ascends  only  to  the  period  of  the  Arabians.  Though  until  re- 
cently comparatively  little  employed  in  this  country  or  in  Great  Britain, 
it  was  much  used  on  the  continent  of  Europe,  especially  by  the  German 
physicians  ;  and  is  now  beginning  to  be  highly  esteemed  with  us.  The 
main  purposes  which  it  is  thought  to  answer  are,  to  stimulate  the  secre- 
tions, and,  through  its  alterative  properties,  to  promote  the  resolution  of 
tumefactions  and  indurations,  and  obviate  chronic  inflammation. 

It  is  given  in  all  febrile  diseases,  after  the  subsidence  or  reduction  of 
excitement,  in  which  the  secretions  are  scanty,  and  the  depuration  of 
the  blood  imperfect ;  and  especially  when  there  is  an  indication  for  an 
increase  of  the  mucous  secretions,  or  for  an  alterative  influence  on  dis- 
eased mucous  membranes. 

In  inflammations,  too,  it  is  looked  on  as  a  most  valuable  resource, 
being  given  in  the  advanced  stages,  under  the  same  circumstances  pre- 
cisely as  those  which,  with  us,  are  usually  considered  as  indicating  the 
use  of  mercurials.  It  is  believed  to  act  favourably  by  promoting  the 
secretions,  modifying  the  disposition  to  fibrinous  exudation,  and  hasten- 
ing the  absorption  of  the  fibrin  already  exuded.  Acute  inflammations 
of  the  air-passages,  of  the  gastric  mucous  membrane,  and  of  the  uri- 
nary passages,  pleuritis,  peritonitis,  and  pneumonia  are  among  the  com- 
plaints in  which  it  has  been  specially  recommended.  In  pneumonia  it 
is  believed  to  promote  the  resolution  of  the  hepatized  lung.  In  pseudo- 
membranous  croup,  and  bronchitis  of  the  same  character,  it  is  thought 
to  favour  the  loosening  and  expulsion  of  the  false  membrane,  as  well  as 
to  modify  the  tendency  to  its  formation.  But,  in  all  these  inflamma- 
tions, it  should  be  preceded  by  the  necessary  depletory  measures. 

It  is  considered  to  be  still  more  applicable  to  chronic  inflammations 
than  to  the  acute.  In  chronic  rheumatism,  in  bronchitis  with  thicken- 
ing of  the  mucous  membrane  or  copious  mucous  secretion,  in  pyelitis  and 
catarrh  of  the  bladder,  and  in  leucorrhcea  from  chronic  inflammation  or 
ulceration  of  the  uterus  or  vagina,  it  is  deemed  peculiarly  useful ;  as 
also  in  the  inflammations  attended  with  induration  or  enlargement,  as 
chronic  pneumonia,  hepatitis,  and  splenitis.  In  chronic  bronchitis  it 
has  been  used  by  inhalation,  as  well  as  internally. 

It  has,  moreover,  been  found  useful  in  non-inflammatory  enlargements 
of  the  liver  and  spleen,  in  uterine  and  ovarian  tumours,  and  in  ab- 
dominal tumefaction  with  disease  of  the  mesenteric  glands. 

In  short,  muriate  of  ammonia  would  seem  to  rank,  among  the  Ger- 
mans, in  its  remedial  powers,  along  with  iodine  and  mercury.  Over  the 
latter  of  these  medicines  it  is  believed  to  have  the  great  advantage,  that 
it  does  not  tend  to  impair  the  blood,  and  may  consequently  be  employed 
in  affections,  such  as  scrofulous  swellings  of  the  lymphatic  glands,  iu 
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which  the  constitutional  influence  of  mercury  is  thought  to  be  injurious. 
Dr.  Lindsay  speaks  very  favourably  of  its  efficacy  in  indolent  buboes, 
used  both  internally  and  externally,  and  has  found  it  advantageous  in 
syphilitic  periostitis  where  iodide  of  potassium  had  failed  to  effect  a 
cure.  (Loc.  cit.,  note,  p.  387.) 

It  has  proved  successful  in  neuralgia,  hemicrania,  and  nervous  head- 
ache, and,  in  consequence  of  a  supposed  excitant  influence  over  the 
uterus,  has  been  considerably  used  as  an  emmenagogue.* 

M.  Quadri,  of  Italy,  has  found  it  useful  in  a  commencing  case  of  cata- 
ract; being  administered  internally,  while  water  of  ammonia  was  applied 
every  day  to  the  temples.  During  its  use,  the  opacity  was  diminished 
to  a  considerable  extent,  so  that  the  patient  from  being  unable  to  do  any 
work  requiring  vision,  was  capacitated  for  various  avocations.  ( Ann. 
de  Therap.,  1863,  p.  98;  from  Giornale  d'Oftalmologialtaliana,  March, 
1862.) 

The  dose  is  from  five  to  thirty  grains,  repeated  every  two  hours,  and 
increased  if  necessary.  When  a  refrigerant  effect  is  required  in  the  stom- 
ach, it  may  be  given  in  powder,  with  sugar  or  syrup ;  otherwise,  dis- 
solved in  sweetened  and  aromatized  water. 

For  inhalation,  a  drachm  or  two  of  the  pure  and  dry  salt  may  be 
heated,  in  a  small  Hessian  crucible,  over  a  spirit-lamp,  and  the  patient 
made  to  breathe  cautiously  the  air  impregnated  with  the  vapours.  The 
remedy  may  be  used  in  this  method  twice  or  three  times  a  day. 

Perhaps  a  better  mode  of  inhalation  would  be  in  the  form  of  spray,  by 
means  of  the  atomizer;  from  10  to  20  grains  being  dissolved  for  the 
purpose  in  a  fluidounce  of  water.  Dr.  Da  Costa  states  that  the  strength 
of  solution  best  borne  is  about  10  grains  to  the  fluidounce.  (Pamphlet, 
p.  23.)  The  remedy  is  used  in  this  way  in  acute  and  chronic  catarrh, 
and  in  capillary  bronchitis. 

Externally,  it  is  occasionally  used  for  obtaining  the  effects  of  cold, 
which  it  produces  when  dissolving.  For  the  method  of  preparing  a 
frigorific  mixture  with  this  salt  and  nitre,  see  vol.  i.  p.  110.  Introduced 
into  a  bladder,  the  mixture  may  be  substituted  for  ice,  in  cases  of  vas- 
cular determination  to  the  brain,  hernial  tumours,  etc. 

In  powder  sal  ammoniac  is  sometimes  used  as  a  sternutatory,  and  in 
solution  as  a  gargle  in  chronic  and  ulcerative  angina,  and  as  a  dis- 

*  In  a  paper  contained  in  the  Transactions  of  the  Med.  Soc.  of  the  State  of  New 
York  (A.D.  1864,  art.  xx.),  Dr.  J.  R.  Learning  gives  an  account  of  his  experience 
with  this  remedy,  which  he  has  found  useful  in  neuralgia  of  the  face  and  elsewhere, 
hemicrania,  in  the  low  delirium  of  typhus,  scarlatina,  sunstroke,  epidemic  cholera, 
•croup,  diphtheria,  pneumonia,  subacute  pleurisy,  congestion  of  the  brain,  acute  me- 
ningitis of  children,  and  in  tuberculous  disease,  especially  of  the  lungs.  In  scar- 
latina, croup,  diphtheria,  and  cholera,  he  combines  it  with  chlorate  of  potassa. 
(Am.  J.  of  Med.  Sci.,  Jan.  1865,  p.  193.) — Note  to  the  third  edition. 
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cutient  lotion  to  the  surface.  The  solution  may  be  made  of  different 
strengths,  according  to  the  effect  desired,  varying  from  half  an  ounce  to 
two  ounces  in  a  pint  of  water,  or  of  a  mixture  of  water  with  one-quarter 
of  its  bulk  of  alcohol.  In  this  way,  it  is  used  in  enlargements  of  the 
absorbent  glands,  scrofulous  swelling  of  the  knee  and  other  joints, 
enlarged  thyroid,  hydrocele,  sprains,  bruises,  etc. ;  being  applied 
upon  cloths  saturated  with  it,  or  as  a  lotion.  It  is  also  much  used  in 
weaker  solution,  of  from  one  to  four  drachms  in  the  pint,  as  a  gentle 
stimulant,  in  ulcers  and  cutaneous  eruptions.  The  salt  is  said  to  pro- 
duce a  very  favourable  effect,  applied,  in  fine  powder,  to  certain  fun- 
gous, ill-conditioned  ulcers,  of  cachectic  origin.  The  pain  occasioned 
by  it  is  of  brief  duration;  and  an  improved  aspect  is  soon  presented  by 
the  ulcers,  which  quickly  heal. 

A  rubefacient  plaster  may  be  made,  by  melting  together  half  an 
ounce  of  lead  plaster  and  two  drachms  of  soap,  and,  when  the  solution 
is  nearly  cold,  rubbing  with  it  half  a  drachm  of  sal  ammoniac.  The 
ammoniacal  salt  is  decomposed,  with  the  gradual  escape  of  ammonia, 
which  is  the  real  rubefacient  agent. 

IX.  CHLORATE  OF  POTASSA. —  POTASS.E  CflLORAS.  U.S., 
Br. 

Preparation.  This  salt  is  prepared  in  several  methods,  the  simplest 
of  which  is  to  pass  chlorine  through  solution  of  potassa  to  complete 
saturation.  Two  salts  are  ultimately  formed,  chloride  of  potassium  and 
chlorate  of  potassa;  the  former  by  the  combination  of  a  portion  of  the 
chlorine  with  the  potassium  of  a  portion  of  the  potassa;  the  latter  by 
the  union  first  of  the  liberated  oxygen  of  the  potassa  with  another  por- 
tion of  the  chlorine,  and  then  of  the  chloric  acid  thus  produced  with  the 
undecomposed  portion  of  the  potassa.  The  chlorate,  being  least  soluble, 
separates  by  crystallization ;  the  chloride  remaining  in  solution.  For 
an  account  of  other  processes,  the  reader  is  referred  to  the  U.  S.  Dis- 
pensatory. 

Sensible  and  Chemical  Properties.  Chlorate  of  potassa  is  in  white, 
shining,  anhydrous  crystals,  inodorous,  of  a  cooling,  saline,  somewhat 
sharp  and  disagreeable  taste,  soluble  in  about  16  parts  of  water  at  60°, 
and  much  more  soluble  in  boiling  water.  Like  nitre  it  parts  readily 
with  oxygen,  and  consequently  supports  combustion.  By  heat  it  gives 
up  the  whole  of  its  oxygen,  and  is  converted  into  chloride  of  potassium, 
which  may  be  known  by  the  usual  tests  for  its  two  constituents. 

Effects  on  the  System.  These  have  not  been  very  carefully  studied; 
but,  so  far  as  they  are  known,  the  salt  appears  to  be  refrigerant,  some- 
what diuretic,  perhaps  stimulant  to  the  secretions  generally,  and  altera- 
tive to  the  blood.  Its  solution,  thrown  into  the  veins  of  a  dog  by  Dr. 
O'Shaughnessy,  was  found  to  change  the  dark  colour  of  the  venous 
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blood  to  scarlet;  and,  according  to  Dr.  Stevens,  its  internal  administra- 
tion has  the  same  effect  of  reddening  the  blood,  as  shown  by  the  colour 
of  the  gums.  After  having  been  swallowed,  it  has  repeatedly  been  de- 
tected unchanged  in  the  urine  ;  so  that  a  portion  of  it,  at  least,  after 
entering  the  circulation,  escapes  decomposition.  It  is  supposed  by  some 
to  possess  resolvent  and  antiphlogistic  properties ;  but  these  have  not 
been  satisfactorily  demonstrated ;  though  it  may  very  possibly  act  as  an 
arterial  sedative,  and  thus  prove  useful  in  inflammation,  like  nitrate  of 
potassa,  to  which  it  bears  considerable  analogy  in  several  respects.  It 
has  been  given  in  very  large  doses  with  perfect  impunity ;  yet  it  seems 
occasionally,  even  in  ordinary  doses,  to  give  rise  to  congestion  and  pain 
in  the  head,  and  other  symptoms  indicative  of  cerebral  disturbance,  which, 
however,  must  be  ascribed  to  the  idiosyncrasy  of  the  individual.  (Lancet, 
Oct.  8,  1859,  p.  363.) 

For  an  important  relation  of  chlorate  of  potassa  with  iodide  of  potas- 
sium, rendering  the  simultaneous  use  of  these  remedies  very  dangerous, 
though  they  may  be  used  separately,  and  at  different  times,  so  as  not 
to  coexist  in  the  system,  with  perfect  safety,  the  reader  is  referred  to  the 
article  on  iodide  of  potassium  (page  367). 

Therapeutic  Application.  This  salt  was  first  employed  as  a  medicine, 
under  the  impression  that  it  might  prove  useful  by  imparting  oxygen  in 
certain  putrid  or  malignant  affections,  which  were  conjectured  to  owe 
their  malignancy  to  a  deficiency  of  that  element.  Among  these  was 
scurvy,  which  appeared  to  be  benefited  by  the  remedy  in  some  cases. 
But  this  view  of  its  operation  has  now  been  generally  abandoned,  though 
the  medicine  is  still  employed  with  apparently  good  effects  in  the  same 
diseases.  That  it  does  beneficially  modify  the  state  of  the  blood  in  some 
of  these  affections  is  highly  probable ;  but  in  what  manner  it  produces 
this  effect  is  not  known,  and  we  must  be  content,  in  the  present  state  of 
our  knowledge,  with  considering  it  merely  as  an  alterative.  After  all,  it 
is  by  no  means  certain  that  it  may  not  prove  useful,  as  originally  sup- 
posed, by  oxygenizing  the  blood  and  the  tissues;  for,  though  a  portion 
of  the  salt  has  been  detected  without  alteration  in  the  urine,  it  has  not 
been  shown  that  the  whole  of  it  thus  passes ;  and  it  would  not  be  at  all 
likely  to  escape  change  altogether,  considering  the  great  facility  with 
which  it  yields  oxygen  to  substances  having  an  affinity  for  that  ele- 
ment. 

The  complaints  in  which  it  has  been  used,  with  most  supposed  ad- 
vantage, are  those  in  which  a  depraved  state  of  the  blood  shows  itself 
by  malignant  typhoid  symptoms,  and  a  disposition  to  phagedenic  ulcer- 
ation,  and  gangrene. 

Scurvy  has  been  mentioned  among  those  in  which  it  has  proved  use- 
ful. Should  Dr.  Garrod's  view  of  the  nature  of  this  affection,  that  it  is 
connected  essentially  with  a  deficiency  of  the  salts  of  potassa  in  the  sys- 
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tern,  prove  to  be  well  founded,  the  beneficial  effects  of  the  chlorate  of 
potassa  will  be  readily  explicable. 

In  febrile  diseases  of  a  low  type,  especially  those  in  which  there  is  a 
tendency  to  gangrene  or  destructive  ulceration,  it  has  been  much  used 
and  highly  commended.  Among  these  are  scarlatina,  small-pox  in  its 
advanced  stages,  and  malignant  erysipelas ;  in  all  of  which  it  is  used 
internally,  and  locally  as  a  wash,  when  ulceration  or  gangrene  has  taken 
place.  It  might  be  very  appropriately  tried  in  that  low  febrile  condition, 
attended  with  a  disposition  to  purulent  deposits,  and  a  feeble  erysipela- 
toid  inflammation,  which  is  variously  considered  as  metastatic  abscess, 
phlebitis,  and  purulent  infection  of  the  blood. 

Another  complaint,  in  which  it  seems  to  have  proved  efficacious,  is 
that  ulcerative  affection  of  the  mouth  and  fauces,  frequently  attended 
with  false  membrane,  not  unfrequently  ending  in  gangrene,  sometimes 
gangrenous  from  the  outset,  and  always  characterized  by  a  foul  breath, 
which  is  peculiarly  apt  to  attack  children  badly  fed,  or  in  other  ways  de- 
bilitated. In  the  year  1844,  Dr.  Sayle  reported,  in  the  London  Medical 
Times,  two  severe  cases  of  the  disease,  occurring  in  young  children, 
which  rapidly  recovered  under  the  daily  use  of  about  a  drachm  of  the 
chlorate,  given  in  divided  doses.  Drs.  Hunt  and  Hawkins  afterwards 
imitated  and  recommended  the  practice,  advising  from  a  scruple  to  a 
drachm  of  the  medicine  to  be  administered  in  twenty-four  hours.  Still 
further  testimony  to  the  same  effect  has  been  subsequently  given;  and 
there  can  be  little  doubt  of  the  usefulness  of  the  remedy;  It  has  also 
been  recommended  in  ordinary  pseudomembranous  inflammation  in  the 
mouth  and  fauces ;  and  is  thought  to  have  exerted  a  favourable  influ- 
ence in  epidemic  diphtheria,  and  pseudomembranous  croup. 

In  other  ulcerative  affections,  and  in  some  cutaneous  eruptions,  it 
seems  to  have  been  found  equally  efficacious.  In  mercurial  stomatitis, 
it  has  been  employed  with  great  success,  both  in  adults  and  children, 
by  MM.  Herpin  and  Blache,  who  found  it  to  act  with  wonderful  rapidity 
in  the  cure  of  that  affection ;  and  many  others  have  since  confirmed  their 
favourable  report  of  its  efficacy.  It  is  even  asserted  to  have  the  prop- 
erty, «when  given  along  with  mercurials  from  the  commencement,  of  pre- 
venting their  effects  on  the  mouth.  I  have  employed  it  only  in  a  single 
case  of  mercurial  stomatitis;  but  found  it  in  this  of  no  apparent  use 
whatever.  The  affection  simply  pursued  its  ordinary  course  towards  a 
cure.  Mr.  Stanley,  of  London,  is  said  to  use  the  remedy  internally  in 
the  phagedenic  ulcer ations  of  syphilis  (Lond.  Med.  Times  and  Gaz., 
May,  1855,  p.  504.) 

In  gangrene  of  the  lungs,  and  other  spontaneous  gangrenous  affec- 
tions, it  might  be  conjoined  with  other  remedies  with  reasonable  hope  of 
benefit.  The  same  may  be  said  of  its  use  in  cases  of  foul  breath  of 
uncertain  origin. 
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It  has  been  recommended  in  phthisis;  but  the  trials  made  with  it  by 
Dr.  Austin  Flint,  of  New  York,  go  far  to  show  that,  though  it  may  be 
serviceable,  in  some  instances,  by  improving  the  general  health,  it  is 
not  capable  of  exerting  any  special  influence  on  the  disease.  Dr.  Flint 
gave  it  to  the  amount  of  half  an  ounce  daily.  ( Am.  Journ.  of  Med.  Sci., 
Oct.  1861,  p.  321.) 

In  epidemic  cholera  it  has  been  strongly  recommended,  and  much 
used,  associated  with  other  salts,  especially  chloride  of  sodium  and  car- 
bonate of  soda,  with  the  object  of  restoring  a  due  saline  condition  to  the 
blood.  It  is  employed  by  the  mouth,  by  the  rectum,  in  the  form  of  a 
bath,  and  by  injection  into  the  veins.  How  much  of  any  supposed  ad- 
vantage is  owing  to  the  chlorate  of  potassa,  it  would  be  difficult  to  de- 
termine. 

Mr.  W.  Craig,  of  Air,  Scotland,  has  succeeded  in  curing  several  cases 
of  ovarian  tumour  by  the  use  of  chlorate  of  potassa,  giving  two  or  three 
times  daily  a  dessertspoonful  of  a  saturated  solution  of  the  salt.  (Edin. 
Med.  Journ.,  Nov.  1865,  p.  427.)  The  remedy  is  asserted  also  to  have 
been  employed  advantageously  in  certain  cancroid  tumours  and  ulcera- 
tions,  being  used  both  internally  and  topically.  (Med.  and  Surg.  Re- 
porter, Oct.  1,  1864,  p.  121.) 

The  dose  is  from  ten  to  thirty  grains,  which  may  be  repeated  every 
two  or  three  hours,  so  as  to  amount  in  the  twenty-four  hours  to  two 
drachms  or  more  for  an  adult.  To  a  child  from  half  a  drachm  to  a 
drachm  may  be  given  in  the  same  period  of  time.  It  should  be  admin- 
istered dissolved  in  two  or  three  fluidounces  of  water. 

Topically,  the  salt  is  used  as  a  mouth  wash  or  gargle  in  ulceration 
of  the  mouth  and  fauces,  as  an  injection  in  ozsena,  leucorrhcea  with 
ulceration  of  the  uterus,  and  gonorrhosa,  and  as  an  application  to  indo- 
lent and  phagedenic  ulcers  of  the  surface,  and  to  scrofulous  and  cancer- 
ous sores,  which  it  is  said  to  cleanse.  For  this  purpose,  a  solution  may 
be  employed  containing  from  one  to  four  drachms  in  a  pint  of  water. 


V.  BROMINE. 
BROMINIUM.  U.S. 

At  the  period  when  the  second  edition  of  this  Treatise  was  prepared 
for  the  press,  bromine  and  its  compounds,  though  employed  to  a  certain 
extent  in  medicine,  had  not  obtained  an  importance  which,  in  the  opinion 
of  the  author,  called  for  their  introduction  into  the  work  as  valuable  ar- 
ticles of  the  Materia  Medica.  Their  close  chemical  analogy  with  iodine 
and  its  compounds  naturally  suggested  that  they  might  exercise  a  similar 
influence  on  the  system ;  and  this  conjecture  was  in  some  degree  justified 
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on  trial.  Bromine  was  found  like  iodine  to  possess  alterative  properties 
which  were  believed  to  render  it  useful  in  scrofulous  and  chronic  rheu- 
matic affections,  particularly  in  the  resolution  of  tumours,  for  which  it 
was  employed  to  some  extent ;  but  confessedly  it  was  decidedly  inferior  to 
iodine  in  these  respects,  and  seemed  to  be  passing  out  of  use,  when  the 
discovery  of  other  and  altogether  unexpected  virtues  brought  it  anew  into 
notice  ;  and  it  is  now  among  our  most  popular  remedies.  There  are  three 
prominent  forms  in  which  it  has  been  used;  1.  that  of  bromine  in  its  pure 
elementary  state,  2.  that  of  bromide  of  potassium,  and  3.  that  of  bromide 
of  ammonium;  of  which  the  first  two  are  recognized  in  the  U.  S.  Pharma- 
copoeia. I  shall  treat  of  these  separately ;  and,  under  bromide  of  potas- 
sium, which  is  much  the  most  used  of  the  three,  shall  treat  mainly  of  the 
therapeutic  properties  and  applications  of  this  set  of  medicines. 

I.  BROMINE.  —  BROMINIUM.  U.  S. 

Origin.  Bromine  is  an  elementary  substance,  discovered  in  1826  by  M. 
Balard,  of  Montpellier,  who  obtained  it  from  the  bittern  of  salt-works, 
remaining  after  the  cr}Tstallization  of  common  salt  from  concentrated  sea- 
water,  in  which  it  exists,  combined  with  magnesium,  in  the  form  of  bro- 
mide. It  has  subsequently  been  found,  in  the  same  form,  or  combined 
with  sodium,  in  marine  vegetables  and  animals,  in  numerous  saline 
springs,  in  certain  ores  of  zinc  and  cadmium,  and  in  the  coal-gas  liquor 
of  Paris.  In  the  U.  States  it  was  first  obtained  by  the  late  Prof.  Silli- 
man  from  the  bittern  of  the  salt-works,  at  Salina,  New  York  ;  but  was 
subsequently  found  by  Dr.  David  Alter  much  more  abundantly  in  the 
salt-wells,  near  Freeport,  in  Southwestern  Pennsylvania,  in  which  it  ex- 
ists as  bromide  of  sodium  and  of  magnesium,  and  from  which  it  is  now 
largely  prepared  for  commercial  purposes. 

Preparation.  Bromine  is  procured  from  bittern  by  means  of  dilute 
sulphuric  acid  and  deutoxide  of  manganese,  by  which  the  bromide  is  de- 
composed ;  the  bromine  being  liberated,  and  the  metallic  base,  oxidized 
at  the  expense  of  the  deutoxide,  combining  with  a  portion  of  the  sul- 
phuric acid  ;  while  the  protoxide  of  manganese  unites  with  another  por- 
tion of  the  acid  to  form  a  sulphate.  There  is  thus  contained  in  the 
liquor  a  mixture  of  bromine  with  the  sulphate  of  manganese  and  the 
sulphates  of  soda  and  magnesia,  one  or  both,  according  as  the  bittern 
contained  bromide  of  sodium,  or  bromide  of  magnesium,  or  the  two 
together.  From  this  the  bromine  is  distilled,  by  means  of  a  water- 
bath,  and  condensed  in  a  refrigerated  receiver  containing  water. 

Properties.  Bromine  is  liquid,  of  a  dark-red  or  hyacinthine  colour,  a 
peculiar  very  caustic  taste,  a  strong  unpleasant  odour  somewhat  re- 
sembling that  of  chlorine,  and  a  density  nearly  three  times  that  of  water. 
It  is  volatilizable,  evaporating  readily  at  ordinary  temperatures,  and  boil- 
ing at  117°  F.,  with  the  production  of  a  reddish  vapour  resembling  ni- 
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irons  fumes,  and  having  the  sp.  gr.  5.39.  At  negative  4°  F.  it  is  solidified, 
forming  a  hard  brittle  mass,  of  a  lustre  almost  metallic,  and  a  dark  leaden 
colour.  It  is  slightly  dissolved  by  water,  to  which  it  gives  an  orange 
colour ;  but,  with  the  addition  of  bromide  of  potassium,  it  is  very  freely 
soluble  in  that  liquid.  Alcohol  dissolves  it  readily,  and  ether  still  more 
so.  Its  solutions  in  these  liquids  are  of  a  deep-red  colour,  which  is  grad- 
ually lost  in  consequence  of  the  acidification  of  bromine,  and  its  conversion 
into  hydrobromic  acid.  It  has  a  bleaching  property  similar  to  that  of 
chlorine,  and  decomposes  organic  matters.  With  starch  it  unites  to  form 
a  yellow  compound.  Its  combining  number  is  78.4. 

Effects  on  the  System.  The  trials  hitherto  made  of  pure  bromine  in- 
ternally are  insufficient  to  enable  us  to  form  a  precise  idea  of  its  mode  of 
operating  on  the  system.  It  appears  to  be  well  established  that  it  is  a 
local  irritant,  capable  when  swallowed  too  largely,  or  insufficiently  di- 
luted, of  producing  irritation,  inflammation,  and  even  corrosion  of  the 
mucous  membrane  of  the  stomach  ;  and  it  may  thus  no  doubt  prove 
absolutely  poisonous.  Indeed,  a  case  has  been  recorded  in  which 
about  an  ounce  proved  fatal  in  seven  hours  and  a  half  (see  U.  S.  Dispen- 
satory, 12th  ed.,  p.  174);  the  symptoms  being  those  characteristic  of 
the  corrosive  poisons.  Ammonia  is  said  to  be  the  best  antidote.  In 
small  doses,  sufficiently  diluted,  it  may  be  taken  internally  with  perfect 
impunity  ;  and  may  no  doubt  be  used  for  obtaining  the  peculiar  effects 
of  the  medicine  on  the  system ;  though  it  is  actually  very  seldom  em- 
ployed ;  the  bromide  of  potassium  being  almost  universally  preferred.* 

*  Bromism.  This  name  has  been  conferred  upon  a  morbid  state  of  system,  supposed 
to  result  from  the  use  of  bromine  in  excess.  It  must,  however,  be  confessed  that 
our  knowledge  of  such  a  state  of  system  is  exceedingly  indefinite;  and  it  may  be 
doubted  whether  the  symptoms  supposed,  in  some  instances,  to  have  resulted  from 
bromine  or  its  compounds,  may  not  have  been  the  consequence  of  mere  idiosyncrasy 
in  the  person  affected,  or  perhaps  of  some  other  concealed  cause;  as  the  bromides 
have  often  been  given  very  largely  without  any  such  effects;  and,  in  reference  to  the 
bromine  itself,  it  may  be  considered  questionable  whether  its  poisonous  operation 
is  not  that  simply  of  an  energetic  irritant.  The  following  case,  reported  by  Dr.  L. 
Marcq,  is  one  of  the  few  in  which  bromism  is  believed  to  have  occurred. 

To  a  patient  affected  with  an  ulcer  in  the  larynx,  bromide  of  potassium  had  been 
given  for  a  considerable  time  without  any  striking  effect;  when  uncombined  bromine 
was  administered  locally,  by  means  of  the  atomizer,  some  of  the  medicine  being  in 
all  probability  inhaled  into  the  lungs.  A  week  afterward,  the  patient  exhibited  the 
following  symptoms;  a  dirty-yellow  complexion,  hollow  eyes,  a  strange  fixed  look 
and  expressionless  countenance,  considerable  loss  of  flesh,  tottering  limbs,  trembling 
hands,,  and  a  general  cachectic  condition.  The  appetite  gradually  failed;  intense 
pains  came  on  in  the  scalp,  especially  at  night;  and  the  debility  and  trembling  in- 
creased daily.  The  bromine  was  now  omitted;  in  two  months  the  symptoms  of 
bromism  had  declined ;  and  the  patient  ultimately  recovered  not  only  from  the  effects 
of  the  medicine,  but  also  from  the  laryngeal  ulceration.  (H.  and  F.  Medico-chir.  Rev., 
Oct.  1866,  p.  534.)  I  have  met  with  no  similar  account  of  the  morbid  effects  of  bro- 
mine in  any  other  case. 
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Applied  locally  to  the  surface,  it  stains  the  skin  yellow,  and  acts  as  an 
energetic  irritant,  producing  a  corrosive  or  caustic  effect  if  undiluted. 

Therapeutic  Application.  Before  the  introduction  of  bromide  of  po- 
tassium into  use,  bromine  was  employed  as  an  alterative  and  deobstruent 
in  the  same  affections  as  those  in  which  the  preparations  of  iodine  had 
proved  efficacious.  By  MM.  Andral  and  Fournet  it  was  tried,  at  an 
early  period,  in  chronic  articular  rheumatism,  and  was  found  remarkably 
efficacious  in  relieving  the  pain,  which  disappeared  speedily  and  com- 
pletely under  its  use.  They  gave  it  internally,  and  applied  it  locally  to 
the  affected  joint;  in  the  former  mode,  administering  it  as  a  potion  with 
a  sufficient  quantity  of  some  mucilaginous  liquid,  in  the  latter  applying 
it  by  friction  to  the  part,  simply  dissolved  in  alcohol.  (Bulletin  Thera- 
peutique,  Fev.  1838.)  Subsequently,  M.  Pourche,  of  Montpellier,  em- 
ployed it  in  scrofulous  affections,  and  succeeded  by  means  of  it  in  curing,  in 
three  months,  a  case  of  that  disease  which  had  persisted  for  seven  years. 
He  gave  6  drops  of  bromine,  dissolved  in  3  ounces  of  distilled  water, 
3  times  daily,  arid  gradually  increased  to  24  drops  in  24  hours.  (Trous- 


At  an  early  period,  Andral  experimented  with  bromine  upon  man  and  animals; 
and  the  following  statement  of  the  results  of  its  exhibition  to  the  human  sub- 
ject was  published  by  M.  Fournet.  In  the  first  patient,  two  drops  of  bromine, 
taken  internally,  caused  at  the  moment  of  exhibition,  a  peculiar  strong,  not  un- 
pleasant sensation  in  the  mouth  and  fauces,  compared  by  the  patient  to  that  pro- 
duced by  swallowing  a  glass  of  rum.  In  another  patient,  a  feeble  dose  of  the  same 
medicine  produced  no  observable  effect,  and  no  special  sensation.  Lastly,  a  third 
patient,  who  had  taken  a  somewhat  stronger  dose,  experienced,  fifteen  minutes  after- 
ward, tingling  in  the  fingers,  and  muscular  startings  in  the  feet  and  about  the  knees. 
Fifteen  minutes  after  these  first  sensations,  he  was  affected  with  borborygmi  and 
colicky  pains.  From  a  dose  of  ten  drops,  he  felt,  at  the  end  of  a  quarter  of  an  hour, 
an  enormous  weight  on  the  stomach,  with  a  desire  to  sleep,  eructations,  colic,  and 
rumbling  in  the  bowels.  An  hour  later  there  was,  from  the  wrist  to  the  elbow,  a 
feeling  of  strong  pressure  as  if  from  a  vice,  succeeded  by  lancinating  pains  which 
spread  to  the  fingers,  and  around  the  head.  Somewhat  later  still,  these  symptoms 
were  entirely  dissipated,  and  the  patient  experienced  a  state  of  remarkable  calm. 
When  the  dose  was  increased  to  45  drops,  the  feeling  of  heat  and  acrimony  became  so 
violent,  as  to  occasion  convulsive  movements  of  the  face  and  limbs.  Nausea  followed, 
with  violent  but  unsuccessful  efforts  to  vomit.  Finally,  these  symptoms  rapidly 
disappeared,  and,  at  the  end  usually  of  five  minutes,  the  patient  returned  to  his 
ordinary  condition.  After  these  symptoms  had  disappeared,  each  day,  he  never 
afterward  experienced  during  the  same  day,  any  feeling  of  weight,  uneasiness,  or 
heat  in  the  stomach.  The  appetite  was  good  and  the  digestion  perfect;  and  no 
other  phenomenon  was  observed.  The  general  health  was  improved  during  the 
treatment,  and  the  patient  gained  flesh.  (Traite  de  Therapeutique,  etc.,  par  MM. 
Trousseau  et  Pidoux,  Paris,  1851,  p.  256.)  It  is  obvious,  I  think,  from  the  above 
details,  that  the  action  of  the  bromine  taken,  was,  so  far  as  could  be  observed,  that 
simply  of  a  gastric  irritant;  the  nervous  symptoms  being  such  as  frequently  attend 
a  disordered  state  of  the  stomach.  (Note  to  the  third  edition.) 
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seau  et  Pidoux,  Trait,  de  Therap.,  etc  ,  4e  dd.,  i.  239.)  It  was  also 
tried  in  secondary  and  tertiary  syphilis,  but  failed  entirely  in  this  com- 
plaint. Other  affections  in  which  it  was  employed  were  bronchocele, 
tumours  of  various  kinds,  hypertrophy  of  the  glands  and  of  the  heart, 
diphtheric  exudations,  amenorrhoea,  and  chronic  cutaneous  affections. 
But  as  an  internal  remedy  it  has  given  way  almost  entirely  to  bromide 
of  potassium,  and  is  now  seldom  prescribed.  The  dose  has  been  stated 
very  differently.  In  the  U.  S.  Dispensatory,  the  late  Dr.  Bache,  follow- 
ing Dr.  Pereira  in  his  Materia  Medica  (3d  ed.  p.  404),  gave,  it  as  six 
drops  of  a  solution  containing  one  part  of  bromine  to  forty  parts  of  water, 
to  be  taken  several  times  a  day.  This  would  be  equivalent,  considering 
the  great  specific  gravity  of  bromine,  to  little  more  than  one-twentieth 
of  a  minim,  which,  according  to  the  experience  of  the  French  practitioners 
who  have  made  use  of  it,  is  very  small  indeed.  M.  Pourche,  of  Mont- 
pellier,  gave  six  drops  of  bromine  in  about  three  ounces  of  distilled  water, 
three  times  in  the  24  hours,  and  increased  the  quantity  taken  in  the  day 
to  twenty-four  drops.  (Trousseau  et  Pidoux,  Traite,  etc.,  4e  ed.,  i.  239.) 
Never  having  used  bromine  internally,  I  am  unable  to  decide  between 
these  extremes ;  but  I  presume  that  no  injury  could  accrue  from  a  dose 
of  two  or  three  drops,  largely  diluted  with  some  mucilaginous  liquid,  and 
gradually  increased  to  six  drops  or  more  if  required  by  the  symptoms, 
and  productive  of  no  unpleasant  effect. 

Associated  with  other  substances,  bromine  has  been  used  with  asserted 
success  in  the  treatment  of  snake  poisoning.  An  instance  of  recovery  is 
recorded  by  Dr.  Charles  H.  Hughes  in  the  American  Journal  of  Medical 
Sciences  (Jan.  1864,  p.  132),  and  others  have  given  their  testimony  of 
the  efficacy  of  the  remedy.  The  mixture,  called  Bibron's  antidote  from 
its  original  proposer,  consists  of  bromine,  iodide  of  potassium,  and  cor- 
rosive sublimate  dissolved  in  diluted  alcohol.* 

Bromine  is  now  much  more  employed  as  an  external  remedy  than  in- 
ternally. So  early  as  1838,  Dr.  Fournet  employed  it  in  the  treatment  of 
tumours,  in  the  form  of  cataplasms,  made  with  a  solution  containing  from 
15  to  30  drops  of  bromine  in  from  100  to  120  grammes  (f^iij  to  f^iijss)  of 
distilled  water.  A  solution  of  from  20  to  40  minims  in  a  pint  of  water 
has  been  used  as  a  wash  for  ulcers.  Within  a  few  years,  attention  has 
been  called  to  the  local  use  of  bromine  as  an  excellent  remedy  in  hospital 
gangrene.  This  was  first  employed  by  Dr.  M.  Goldsmith,  surgeon  of  the 
U.  S.  volunteers  during  the  late  war,  in  the  U.  S.  Hospital  at  Louisville ; 

*  The  following  formula  is  used  in  the  U.  S.  Army.  R  Brominii  ^ijss,  Potassii 
lodid.  gr.  ij;  Hydrarg.  Chlorid.  Corrosiv.  gr.  i;  Alcohol.  Dilut.  fgxxx.  iMisce.  The 
dose  is  a  fluidrachm  with  half  a  fluidounce  of  wine  or  brandy,  to  be  repeated  if  re- 
quired. The  formula  of  Bibron  was  somewhat  different,  though  embracing  the  same 
medicines.  (Am.  J.  of  Med.  Sci.,  Jan.  1864,  p.  134.) — Note  to  the  third  edition. 
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and  the  first  published  account  of  it  was  given  by  Dr.  J.  H.  Brinton,  Sur- 
geon U.  S.  V.,  in  a  report  to  the  Surgeon  General.  Of  88  patients  treated 
in  this  method  only  two  died,  and  these  were  complicated  with  very  exten- 
sive inflammation  of  the  cellular  tissue.  The  bromine  was  applied,  either 
pure  or  in  solution,*  to  the  surface  of  the  sloughing  ulcer;  care  having 
been  previously  taken  to  remove  the  sloughs  as  far  as  possible,  so  as  to 
permit  the  contact  of  the  remedy  with  the  living  structure.  It  was  thought 
desirable  that  the  whole  surface  should  be  touched ;  and,  when  this  was 
impossible,  in  consequence  ef  extensive  or  deep-seated  burrowing,  Dr. 
Goldsmith  resorted  to  hypodermic  injection  of  bromine  around  the  cir- 
cumference; the  punctures  being  made  at  intervals  of  one-half  or  three- 
quarters  of  an  inch,  and  one  drop  of  the  pure  liquid  thrown  in  at  each 
operation.  Dr.  Goldsmith  thought  that  the  specific  character  of  the  ulcer 
could  always  be  destroyed  in  48  hours  by  a  thorough  application  of 
the  remedy.  (Am.  Journ.  of  Med.  Sci.,  July,  1863,  p.  279.)  The  fre- 
quency of  the  application  varied,  with  the  different  army  surgeons  who 
employed  it  in  the  West,  from  one  to  three  times  in  24  hours ;  and,  when 
the  surface  began  to  granulate,  the  solution  of  bromine  was  weakened. 
(Ibid,,  Oct.  1863,  p.  566.) 

Bromine  was  also  found  very  useful  in  erysipelas,  being  applied,  in 
dilute  solution,  to  the  inflamed  surface.  For  this  purpose,  from  15  to  40 
drops  of  bromine  were  dissolved,  with  the  aid  of  bromide  of  potassium,  in 
a  fluidounce  of  water.  It  is  atfirmed  that  in  almost  all  cases  in  which 
the  remedy  was  employed,  the  disease  began  to  yield  in  from  12  to  24 
hours,  and  scarcely  in  any  instance  continued  to  spread  longer  than  two 
or  three  days.  (Ibid.)  Dr.  R.  Stanford,  Surgeon  U.  S.  V.,  adds  diphtheria 
to  the  two  diseases  mentioned,  and  states,  from  his  experience,  that  all  of 
them  may  be  cured  by  the  use  of  bromine  properly  applied.  (Ibid.) 

II.  BROMIDE  OF  POTASSIUM.  —  POTASSII  BROMIDUM.  U.  &, 
Br. 

Preparation.  In  preparing  bromide  of  potassium,  the  U.  S.  Pharma- 
copoeia first  mixes  iron  filings  and  bromine  together  with  water  so  as  to 
form  the  bromide  of  iron  in  solution,  and  then  adds  a  solution  of  car- 
bonate of  potassa  so  long  as  it  produces  a  precipitate.  The  iron  of  the 
bromide  is  protoxidized  by  the  oxygen  of  the  potassa,  and  then  combines 
with  the  carbonic  acid  of  the  carbonate  to  form  the  carbonate  of  iron 
which  is  precipitated ;  while  the  liberated  bromine  and  potassium,  unit- 

*  Dr.  J.  Lawrence  Smith,  of  Louisville,  proposes  the  following  formula  for  a 
suitable  solution  in  cases  of  hospital  gangrene.  "  Dissolve  160  grains  of  bromide 
of  potassium  in  two  fluidounces  of  water,  add  one  troyounce  of  bromine,  and, 
stirring  diligently,  pour  in  sufficient  water  to  make  the  solution  measure  four  fluid- 
ounces."  (U.  S.  Dispensatory,  12th  ed.,  p.  174.)  If  requisite,  this  may  be  diluted  with 
water  to  whatever  extent  may  be  deemed  advisable.  (Note  to  the  third  edition.) 
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ing,  remain  in  solution  as  bromide  of  potassium,  which  is  obtained  sepa- 
rate by  filtration,  evaporation,  and  crystallization. 

Properties.  Thus  obtained,  bromide  of  potassium  is  a  colourless  solid, 
having  the  crystalline  form  of  cubes  or  quadrangular  prisms.  It  is  in- 
odorous, and  has  a  saline  taste  analogous  to  that  of  common  salt,  but 
more  pungent,  and  somewhat  peculiar.  It  is  anhydrous  and  permanent 
in  the  air,  and  when  heated  first  decrepitates  and  then  melts,  without  un- 
dergoing decomposition.  It  is  very  soluble  in  cold,  and  still  more  so  in 
hot  water,  and  is  slightly  soluble  in  alcohol.  The  salt  may  be  known  to 
be  a  bromide  by  mixing  its  solution  with  chlorine  water,  and  shaking 
the  mixture  with  ether.  The  chlorine  takes  the  potassium,  and  the 
separated  bromine  is  dissolved  by  the  ether,  which  rises  to  the  surface 
of  a  red  colour.  The  potassium  is  recognized  by  forming  a  white  crys- 
talline precipitate  of  bitartrate  of  potassa  when  tartaric  acid  is  added  to 
its  solution.  The  presence  of  iodide  of  potassium,  which  is  a  not  unfre- 
quent  impurity,  is  detected  by  the  change  of  colour  of  starched  white 
paper  to  a  faint  blue  or  violet,  when  introduced  into  a  solution  of  the 
salt,  to  which  a  few  drops  of  chlorine  water  have  been  added.  The 
chlorine  liberates  the  iodine  which  changes  the  colour  of  the  starch. 

Effects  on  the  System.  Not  a  little  difference  of  opinion  has  existed 
on  this  point.  While  originally  considered,  and  still  considered  by  some 
as  an  alterative  and  deobstruent,  inferior  only  to  the  analogous  prepara- 
tion of  iodine,  it  is  believed  by  others  to  be  wholly  destitute  of  these 
powers,  and,  indeed,  rather  to  be  opposite  in  its  effects  to  iodine,  than  to 
be  analogous  with  it.  Some  experimenters  have  found  it  in  moderate 
doses  to  exercise  powerful  influences  on  the  system,  enfeebling  and  even 
partially  paralyzing  the  fauces,  and  acting  as  a  decided  antaphrodisiac ; 
and,  in  larger  doses,  or  too  long  continued,  to  produce  peculiar  poison- 
ous effects.  Others,  on  the  contrary,  have  taken  it  largely,  and  con- 
tinued it  for  a  long  time  without  injurious  result,  or  indeed  any  very 
striking  result  of  any  kind.*  The  truth  probably  is  that,  without  being  a 

*  As  there  is  insufficient  space  in  the  text,  it  may  be  desirable  for  the  reader  to 
have  presented,  in  the  form  of  a  note,  an  account  of  some  of  the  experiments  referred 
to,  in  order  that  he  may  judge  of  the  correctness  of  (.he  conclusions  to  which  I  have 
been  led.  M.  Puche  gave  to  syphilitic  patients  what  were  at  the  time  considered 
as  enormous  doses  of  bromide  of  potassium.  Beginning  with  doses  of  2,  4,  and  6 
grammes  (about  ^ss,  31,  and  giss)  dissolved  in  a  mucilaginous  potion,  he  gradually 
increased  them  to  10,  15,  and  20  grammes  (about  sjijss,  giv,  and  5jv),  commencing 
from  the  eighth  or  tenth  day  of  the  treatment.  Headache  was  one  of  the  first  results, 
which,  without  increasing  in  violence,  was  soon  accompanied  with  a  kind  of  hebe- 
tude, a  species  of  drunkenness  resembling  that  frequently  met  with  in  typhoid 
fevers,  and  disorders  of  sight  and  hearing.  There  was  evidently  a  weakness  of  the 
memory  and  understanding;  and  with  this  feeling  of  intoxication  was  commonly 
joined  a  tendency  to  drowsiness,  and  sometimes  even  a  true  somnolence;  but  rarely 
delirium.  There  was  also  a  remarkable  tendency  to  stumbling,  and  often  the 
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powerful  alterative  and  deobstruent,  it  is  not  entirely  destitute  of  those 
properties,  and  may  take  a  place  in  this  respect  with  the  iodide  of  potas- 
sium, though  greatly  inferior  in  power.  Its  characteristic  property,  how- 
patients  could  scarcely  keep  themselves  on  their  legs.  In  connection  with  these 
symptoms,  the  sensibility  was  blunted,  so  that  the  patient  might  be  pinched,  pricked, 
or  burnt  without  being  fully  conscious  of  what  was  done;  but  this  anaesthetic  effect 
was  not  constant,  and  could  be  obtained  only  after  a  certain  number  of  days,  and 
from  larger  doses  of  the  medicine  than  it  would  be  prudent  to  exhibit. 

According  to  the  same  experimenter,  from  the  second  evening  of  the  treatment 
there  is  sometimes  produced  a  complete  insensibility  of  the  pharynx  and  velum 
pendulum,  so  that  one  may  titillate  the  uvula,  and  touch  the  tonsils  or  the  back 
part  of  the  pharynx,  without  provoking  the  slightest  movement  of  deglutition.  The 
same  insensibility  exists  in  the  conjunctiva.  The  genii o-urinary  organs  are  simi- 
larly affected,  nocturnal  erections  cease,  and  the  patients  fall  into  a  condition  of 
impotence,  which  sometimes  outlasts  the  use  of  the  medicine  several  days.  M. 
Puche  was  witness  of  a  case  in  which  incontinence  of  urine  came  on  during  the 
use  of  the  bromide,  and  ceased  as  soon  as  it  was  suspended. 

Very  different  from  bromine  itself,  the  bromide  does  not  appear  to  exercise 
an  irritant  action  on  the  alimentary  canal ;  though  it  occasions  a  slight  local  exci- 
tation, as  shown  by  its  effects  on  the  mucous  membrane  of  the  mouth,  when  the 
dose  is  not  sufficiently  restrained.  But  none  of  this  excitation  is  produced  on  the 
system ;  on  the  contrary,  a  considerable  reduction  of  the  circulation,  similar  to  that 
caused  by  digitalis,  is  not  unfrequently  experienced  by  patients  under  the  influ- 
ence of  large  doses  of  the  medicine. 

The  foregoing  statement  of  the  results  obtained  by  M.  Puche  was  given  by  MM. 
Rames  and  Huette,  in  a  thesis  upon  the  subject,  and  is  contained  in  the  Traite  de 
Therapeutique  et  de  Mature  Medicale  of  MM.  Trousseau  and  Pidoux  (4th  ed.,  i. 
237-8).  Viewed  in  the  light  of  more  recent  experiments,  it  appears  to  me  highly 
probable  that  the  constitutional  effects,  described  as  resulting  from  the  bromide  of 
potassium,  were  really  ascribable  to  some  alcoholic  drink  which  the  patients  may 
have  surreptitiously  taken  with  their  medicine. 

Prof.  Roberts  Bartholow,  of  Cincinnati,  gives  the  following  results  of  his  experi- 
mental researches  into  the  physiological  action  of  the  bromide  of  potassium.  1.  It 
is  irritant  in  large  doses  to  the  gastric  mucous  membrane.  2.  It  rapidly  enters 
the  blood,  and  may  soon  afterwards  be  detected  in  the  urine.  3.  It  is  sedative  to 
the  nervous  centres,  causing  a  depression  of  their  functions  with  sleep.  4.  It  di- 
minishes, and  at  length,  if  long  continued,  entirely  subdues  the  venereal  appetite. 
5.  It  weakens  the  nervous  system.  (Med.  and  Surg.  Reporter,  Jan.  6,  1866,  p.  11.) 
It  appears  that  these  researches,  though  generally  in  the  same  direction  Vith  the 
conclusions  of  M.  Puche,  are  very  far  from  supporting  them  in  their  whole  extent. 

In  an  elaborate  memoir  contained  in  the  Archives  Generates  (Juillet,  1865,  p.  81), 
Dr.  Charles  Lasegue,  after  reviewing  what  had  been  done  in  reference  to  the  phys- 
iological effects  and  therapeutic  application  of  bromide^of  potassium,  gives,  as  the 
result  of  his  own  researches  and  experience,  a  very  different  account  of  the  medicine 
from  that  above  presented,  and  probably  much  nearer  the  truth.  According  to  Dr. 
Lasegue,  it  is  incapable  in  any  degree  of  paralyzing  the  fauces.  Nor  have  its  as- 
sumed antaphrodisiac  properties  been  confirmed.  Though  inadequate  to  the  pow- 
erful anaesthetic  effects  assigned  to  it,  the  bromide  of  potassium  is  a  moderate  seda- 
tive to  the  nervous  functions  generally,  and  through  this  property  may  often  be  of 
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ever,  and  that  upon  which  it  mainly  depends  for  its  therapeutic  virtues,  is 
that  of  a  gentle  sedative  to  the  nervous  system,  depressing  moderately  the 
nervous  functions,  without  possessing,  like  the  nervous  sedatives  classed 
as  such  in  this  work,  as  digitalis,  aconite,  veratrum  viride,  etc.,  any  real 
narcotic  power,  or  any  disposition,  so  characteristic  of  the  class  mentioned, 
to  produce  nausea  and  vomiting  in  large  doses.  On  the  contrary,  it  is 
in  general  perfectly  acceptable  to  the  stomach,  and,  though  probably 
slightly  excitant  to  the  peristaltic  movement,  seldom  disturbs  the 
bowels.  The  appetite  and  digestive  function  are  usually  unimpaired, 
even  when  it  is  given  in  large  doses.  Whether  it  has  any  special  influ- 
ence upon  the  throat,  or  on  the  genito-urinary  organs  may  be  considered 
doubtful.  That  it  is  capable  of  quieting  irritation  in  these  parts  is  highly 
probable  if  not  certain;  but  its  effects  may  be  explained  through  its  gen- 
eral sedative  influence,  without  the  necessity  of  supposing  that  it  exer- 
cises a  special  influence  over  the  functions  of  the  fauces,  or  those  of  the 
generative  organs. 

Therapeutic  Application.  Bromide  of  potassium  is  now  little  used  as 
an  alterative  and  deobstruent,  having  been  found  greatly  inferior  to 
iodide  of  potassium  in  the  treatment  of  bronchocele,  scrofulous  diseases, 
and  chronic  tumefactions  generally,  and  altogether  inadequate  to  the 
cure  of  secondary  syphilis,  in  which  it  was  at  one  time  recommended. 
In  chronic  rheumatism  of  the  joints,  in  which  bromine  was  employed  by 
Andral,  and  found  to  have  a  remarkable  influence  in  relieving  the  pains 
of  that  disease,  the  medicine  probably  acted  by  its  yet  undiscovered  seda- 
tive powers ;  and  it  is  highly  probable  that  bromide  of  potassium  would 
prove  similarly  useful.  Indeed,  it  is  in  reference  to  its  remarkable  seda- 
tive properties  that  this  medicine  is  at  present  almost  exclusively  em- 
ployed. All  the  morbid  states  in  which  experience  has  shown  bromide 
of  potassium  to  be  useful,  are  those  in  which  the  prominent  indication  is 
to  relieve  nervous  irritation ;  and  it  may  be  stated,  as  a  general  rule, 
that  it  is  capable  of  beneficial  application  in  almost  all  cases  in  which 
nervous  disorder  arising  from  an  excess  of  action  is  a  prominent  feature. 
The  chief  exceptions  are  those  in  which  the  disease  is  so  deeply  rooted 
as  to  defy  all  but  the  most  powerful  remedies;  such  as  tetanus,  the 
cramps* of  cholera  and  those  of  the  more  violent  forms  of  colic,  those 
which  depend  on  acute  inflammation  of  the  brain  and  spinal  marrow,  as 
the  tonic  spasms  and  convulsions  of  cerebral  or  spinal  meningitis,  and, 

great  advantage  in  moderating  and  calming  nervous  excitation.  He  gives  it  to  the 
average  amount  daily  of  from  2  to  4  grammes  (gss  to  gi)  ;  but  has  increased  it  to 
10  and  even  12  grammes  (gijss  and  giij),  without  appreciable  injury. 

Drs.  Brown  Se"quard  and  Ramskill  used  it  in  the  treatment  of  epilepsy  in  the 
dose  of  20  grains  three  times  a  day;  and,  though  continued  in  this  quantity  for  a 
year  or  two,  it  never  produced  any  other  observable  effect  than  some  sleepiness  and 
dulness  of  intellect,  which  may  have  been  the  result  of  the  disease,  and  a  feeling 
of  fatigue.  (Lancet,  March  10,  1866,  p.  250.) — Note  to  the  third  edition. 
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finally,  all  those  which  have  their  origin  in  organic  disease,  as  tumours,  etc. 
in  the  brain,  in  which  though  it  may  relieve  some  of  the  symptoms,  it  is 
quite  inadequate  to  the  cure.  Spasmodic  and  convulsive  affections  of  a 
purely  functional  character,  whatever  may  be  their  seat  or  degree;  dis- 
orders of  sensation,  whether  special,  as  of  sight,  hearing,  etc.,  or  gen- 
eral, as  neuralgic  pains,  tingling,  formication,  general  uneasiness,  and 
various  anomalous  affections  of  a  similar  character;  and,  finally,  numer- 
ous nervous  disturbances  not  belonging  to  the  above  categories,  as  rest- 
lessness, sleeplessness,  mental  irregularities,  hypersesthesia  of  the  genital 
functions,  the  disordered  feelings  of  melancholia  and  hypochondriasis, 
even  the  paroxysms  of  insanity,  and  the  almost  infinite  diversities  of 
hysterical  disorder ;  all  these  call  for  the  use  of  bromide  of  potassium, 
and  may  be  expected  to  be  more  or  less  relieved  by  it.  But  it  will  be 
proper  to  call  a  particular  attention  to  the  several  recognized  forms  of 
disease  in  which  the  remedy  is  used. 

Epilepsy  is  one  of  the  complaints  in  which  it  has  been  much  em- 
ployed. Attention  was  first  called  to  it  as  a  remedy  in  this  disease  by 
Sir  Charles  Locock,  who  was  very  successful  with  it  in  a  number  of 
cases.  Having,  however,  observed  that  it  was  especially  useful  in  cases 
connected  with  derangement  of  the  uterus,  he  rather  hastily  inferred 
that  it  was  through  its  peculiar  influence  over  the  sexual  functions  that  it 
proved  useful  in  this  complaint.  But  this  idea  was  disproved  by  subse- 
quent experience,  from  which  it  appeared  that  the  medicine  was  equally 
effectual  in  males  as  in  females.  It  is  to  Dr.  C.  B.  Radcliffe  that  the 
credit  is  due  of  giving  this  extension  to  the  remedy.  (Lancet,  March  10, 
1866,  p.  250.)  Several  other  practitioners  have  given  their  testimony  in 
favour  of  the  bromide  in  epilepsy,  among  whom  may  be  mentioned  Drs. 
Sieveking,  of  London,  S.  W.  D.  Williams,  of  Southampton,  J.  Crichton 
Browne  and  James  Begbie,  of  Edinburgh,  Brown-Sequard,  and  in  this 
country,  Dr.  Horace  Y.  Evans,  who  gives  an  account  of  two  cases  that 
appear  to  have  been  cured.  (Am.  Journ.  of  Med.  Sci.,  Jan.  1867,  p.  134.) 

Dr.  Brown-Sequard  states  that,  in  the  treatment  of  cases  in  the  London 
Hospital  for  Epileptics,  he  and  his  colleague,  Dr.  Ramskill,  had  at  first 
tried  10  or  12  grains  three  times  daily  with  unsatisfactory  results;  and  it 
was  not  till  they  had  increased  the  dose  to  20  grains  or  more  three  times 
in  24  hours,  that  they  had  obtained  the  best  effects  from  the  remedy. 
(Lancet,  March  10,  1866,  p.  250.)  The  fact  appears  to  be.that,  as  a  gen- 
eral rule,  it  is  only  in  the  more  recent  cases  of  functional  epilepsy,  before 
the  morbid  habit  has  been  established,  and  in  those  cases  of  epileptiform 
disease  which  approach  in  character  to  the  hysterical,  or  depend  on 
some  fugitive  disorder  of  system,  that  a  cure  can  be  expected  from  the 
medicine.  In  established  cases,  connected  probably  with  organic  changes 
in  the  encephalon,  though  inadequate  to  cure,  it  often  exercises  a  happy 
influence  in  diminishing  the  number  of  the  paroxysms,  and  otherwise 
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improving  the  condition  of  the  patients.  Dr.  Williams  had  under  care 
37  epileptic  patients  in  the  Lunatic  Asylum  of  Southampton.  These 
were  allowed  to  remain  for  five  months  without  treatment,  and  then,  for 
the  succeeding  five  months,  were  put  on  the  use  of  the  bromide,  each 
taking  10  grains  twice  a  day.  Not  one  was  cured;  but  generally  they 
were  considerably  improved.  Of  the  whole  number,  19  were  males,  who 
during  the  period  when  they  took  no  medicine  had  1025  fits,  when  under 
the  use  of  the  bromide  706;  the  remaining  15  were  females,  in  whom, 
under  the  same  circumstances, 'the  fits  were  reduced  from  1127  to  970; 
a  diminution  of  306  for  the  males,  and  only  157  for  the  females,  though 
with  a  larger  number.  Prom  that  it  may  be  inferred  that,  if  sex  have 
any  influence,  it  is  in  favour  of  males  rather  than  of  females ;  at  least  as 
regards  the  confirmed  cases  of  the  disease. 

Chorea.  It  might  be  supposed  that  this  is  one  of  the  complaints  in 
which  bromide  of  potassium  would  be  most  successful,  and  in  which, 
therefore,  the  remedy  would  have  been  most  extensively  employed.  This 
does  not,  however,  seem  to  be  the  case ;  and  it  yet  remains  to  be  deter- 
mined what  is  its  real  value  in  that  disease.  A  case  of  it  seems  to  have 
been  cured  or  much  benefited  in  the  hands  of  M.  Gubler.  (Ed.  Med. 
Journ.,  Feb.  1865,  p.  745.) 

Hooping-cough.  There  can  be  little  doubt  that  bromide  of  potassium 
would  prove  useful  in  this  complaint;  as  its  properties  are  essentially 
the  same  as  those  of  bromide  of  ammonium,  which  is  stated  to  have 
been  very  successfully  employed  in  its  treatment.  (See  Bromide  of  Am- 
monium.) 

Hysteria  is  the  complaint  to  which,  in  almost  all  its  vast  diversity  of 
disorder,  the  bromide  appears,  through  its  nervous  sedative  properties,  to 
be  peculiarly  adapted.  This  disease  consists  essentially  of  a  morbid  irrita- 
bility of  the  nervous  system,  exhibiting  itself  in  various  forms  of  irritative 
excitement;  and  this  is  the  very  condition  which  affords  the  strongest  in- 
dication for  the  characteristic  powers  of  the  medicine.  Hence,  in  many 
hysterical  disorders,  bromide  of  potassium  acts  with  the  greatest  energy 
and  promptitude.  Convulsive  movements,  whether  general  or  local; 
spasms  of  particular  parts,  as  of  the  face,  the  oesophagus,  the  bladder, 
urethra,  etc.;  colicky  pains;  palpitation  of  the  heart;  hurried  or  other- 
wise disordered  respiration,  sometimes  imitating  the  asthmatic  parox- 
ysm ;  all  kinds  of  hypersesthesia,  whether  of  the  special  senses,  as  of 
sight,  hearing,  touch,  etc.,  or  general  sensibility,  as  neuralgia  of  every 
grade,  with  its  diversities  of  tingling,  crawling,  itching,  prickling,  etc.; 
and  all  other  simple  functional  derangement,  as  restlessness,  sleepless- 
ness, general  uneasiness,  mental  excitement,  impulsive  feelings  and  ac- 
tions ;  all  of  these  symptoms,  and  many  others  that  might  be  mentioned 
of  a  purely  hysterical  character,  often  yield  to  the  bromide  with  the 
greatest  facility.  Many  of  these  nervous  disorders  often  also  give  way 
to  this  medicine,  even  though  unconnected  with  hysteria. 
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Insomnia  or  sleeplessness.  There  is  perhaps  no  morbid  phenomenon 
in  the  treatment  of  which  bromide  of  potassium  enjoys  a  higher  credit, 
or  has  been  more  employed  than  in  this.  I  have  myself  tried  It  in  two 
instances  of  morbid  wakefulness,  in  full  doses,  but  without  any  observa- 
ble effect.  Yet  the  evidence  is  so  strong  in  favour  of  its  occasional  effi- 
cacy, that  it  is  impossible  to  deny  it  the  possession  of  the  property 
claimed  for  it,  without  an  unwarrantable  scepticism  as  to  the  reliability  of 
testimony.  It  is  in  no  degree  strictly  a  soporific  medicine,  like  opium  and 
other  stimulant  narcotics;  and,  in  the  doses  in  which  it  relieves  morbid 
insomnia,  it  has  no  obvious  effect  on  the  healthy  system.  It  operates 
simply  by  relieving,  through  its  sedative  powers,  the  state  of  nervous 
irritation  on  which  the  want  of  sleep  depends.  It  promotes  sleep,  there- 
fore, simply  by  correcting  the  state  of  system  by  which  the  insomnia  is 
occasioned.  Even  thus  restricted,  however,  it  is  a  very  important 
remedy.  In  some  instances  of  insomnia,  it  seems  to  act  like  a  charm, 
not  only  relieving  the  disorder  temporarily,  but  effecting  a  permanent 
cure.  It  may  be  given  either  in  moderate  doses,  a  little  before  bed- 
time, and  repeated  every  half  hour  or  every  hour  till  it  produces  the 
desired  effect,  or  its  insufficiency  is  demonstrated ;  or  it  may  be  given  two 
or  three  times  a  day  in  reference  to  a  permanent  effect.  In  the  first  case, 
20  grains  may  be  given  at  once,  and  half  the  quantity  afterwards  at  the 
proper  interval ;  in  the  latter,  from  20  to  25  grains  may  be  administered 
morning  and  evening,  or  morning,  noon,  and  night,  and  continued  for 
several  days.  The  first  notice  of  this  property  of  bromide  of  potassium 
belongs  probably  to  Dr.  Berend,  though  Dr.  Garrod  had  previously  stated 
that  in  large  doses  it  produces  drowsiness  (Lancet,  May  28, 1864) ;  cases 
in  which  it  was  used  effectually  were  afterwards  reported  by  Drs.  Percy 
and  Debout ;  Dr.  J.  Crichton  Browne  found  it  successful  in  eight  out 
of  twelve  cases  (Ed.  Med.  Journ.,  June,  1865,  p.  1084);  M.  Lasegue 
states  that  he  has  often  used  it  in  persons  with  disordered  intelligence, 
and  nearly  always  with  evident  benefit  (Arch.  Gen.,  Juil.  1865,  p.  81); 
Dr.  James  Begbie  has  known  it  often  to  produce  sleep  when  narcotics  had 
failed,  especially  in  the  insomnia  of  convalescence  from  acute  disease, 
and  that  occurring  after  surgical  operations  (Ed.  Med.  Journ.,  Dec. 
1866,  p.  481)  ;  and  at  present  its  hypnotfc  property,  under  circum- 
stances of  nervous  excitement,  is  universally  recognized. 

In  neuralgic  affections,  though  uncertain,  it  often  operates  very  hap- 
pily, and  sometimes  puts  an  immediate  end  to  very  severe  attacks,  and 
such  as  had  long  resisted  other  remedies.  Good  might  be  expected  from 
it  in  the  shifting  pains  of  nervous  gout  and  rheumatism,  and  in  cases  of 
chronic  rheumatism  it  sometimes  affords  great  relief.  It  acts,  probably, 
in  these  cases,  as  in  relieving  restlessness  and  insomnia,  not  by  a  direct 
anodyne  impression  such  as  that  from  opium,  but  by  soothing  or  mod- 
erating the  nervous  excitation  which  may  have  given  rise  to  the  pain. 
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Dr.  Debout  cured  with  it  a  case  of  neuralgia  of  the  neck  of  the  bladder 
in  a  month.  (Ed.  Med.  Journ.,  Feb.  1865,  p.  145.)  In  nervous  head- 
ache it  is  often  useful. 

In  palpitations  of  the  heart,  when  not  dependent  on  structural  disease, 
it  often  acts  happily,  reducing  not  only  the  pulse,  but  the  respiration  at 
the  same  time,  and  thus  quieting  nervous  respiratory  disorder;  and, 
though  the  paroxysms  of  angina  pectoris  would  probably  be  beyond  its 
reach,  it  might  be  used,  with  the  hope  of  benefit,  as  an  adjuvant  of  other 
remedies. 

Mental  disorder  is  often  attended  with  phenomena  which  yield  hap- 
pily to  bromide  of  potassium.  In  the  restlessness  and  wakefulness  of 
that  affection,  it  is  obviously  indicated.  Dr.  Vigoroux  obtained  relief 
from  it  in  a  case  of  melancholy  approaching  insanity.  (Arch.  Gen.,  loc. 
cit.)  Dr.  Browne  found  it  beneficial  in  various  nervous  disorders 
from  moral  causes,  as  spasms,  tremors,  maniacal  violence,  hypochon- 
driacal  melancholia,  etc.  (Ed.  Med.  Journ.,  loc.  cit.)  Dr.  Bartholow, 
of  Cincinnati,  deems  it  an  efficacious  remedy  in  delirium  tremens,  hav- 
ing given  it  in  6  cases  with  the  uniform  effect  of  causing  a  sleep  of  from 
3  to  8  hours  each  night  of  its  use,  and  of  ultimate  recovery.  (Med.  and 
Surg.  Reporter,  Jan.  6,  1866,  p.  11.)  Dr.  James  Begbie  deems  it  espe- 
cially useful  in  the  nervous  disorder  from  an  overworked  brain,  as  men- 
tal dejection,  perversion  of  the  senses,  etc.;  obtained  perfect  quiet  by 
means  of  30  grains  every  2  hours,  in  two  cases  of  maniacal  excitement; 
procured  sleep  in  one  case  of  delirium  tremens;  considers  it  specially 
applicable  to  the  nervous  disorder  consequent  on  self-pollution;  and 
states  that  in  nymphomania  it  has  been  given  with  marked  success, 
and  in  puerperal  mania  with  satisfactory  results.  (Ed.  Med.  Journ., 
loc.  cit.) 

Two  special  modes  of  action  have  been  ascribed  to  bromide  of  potas- 
sium, which  have  served  as  the  basis  of  special  therapeutic  applications ; 
one  a  peculiar  depressing  action  on  the  fauces  and  neighbouring  parts ; 
the  other  a  similar  influence  on  the  genital  or  urino-genital  apparatus. 
In  reference  to  the  former,  it  has  been  used  by  M.  Gubler  in  painful 
dysphagia  dependent  on  the  various  kinds  of  angina,  in  disorder  of  the 
ossophagus,  and  in  paroxysmal  and  spasmodic  coughs  of  all  kinds,  whe- 
ther idiopathic  or  symptomatic.  (Ann.  de  Therap.,  1865,  p.  287.)  It  is, 
however,  extremely  doubtful  whether  the  effects  of  the  bromide  in  such 
cases  are  dependent  on  any  peculiar  tendency  to  act  on  the  fauces,  which 
probably  simply  share  with  other  parts  of  the  system  the  depressing 
action  of  the  medicine.  But  in  regard  to  the  latter  peculiarity,  the  tes- 
timony of  practitioners  is  so  strong  that  it  is  difficult  to  resist  the  impres- 
sion, that  the  bromide  of  potassium  does  really  possess  a  peculiar  ant- 
aphrodisiac  power.  Dr.  Brown-Sequard,  Dr.  J.  Crichton  Browne,  Dr. 
Gubler,  Prof.  Bartholow,  and  others  have  given  their  united  testimony 
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to  this  effect;  but  it  is  still  not  impossible  that  the  effects  observed  may 
have  been  merely  the  result  of  the  general  sedative  power. 

Spermatorrhoea,  morbid  erections,  dysmenorrhoea,  nymphomania,  noc- 
turnal incontinence  of  urine,  irritability  of  the  bladder,  and  spasm  of  the 
urinary  passages,  are  among  the  complaints  in  which  bromide  of  potas- 
sium has  exercised  a  favourable  influence,  through  its  supposed  sedative 
powers  over  the  urino-gcnital  apparatus.  Dr.  John  H.  Packard,  of  this 
city,  informs  me  that  he  has  derived  great  advantage  from  this  remedy 
in  the  morning  sickness  of  pregnancy.  It  probably  acts  by  diminishing 
the  sensitiveness  of  the  nervous  centres,  through  which  the  uterus,  in  its 
new  condition,  exercises  an  irritative  influence  on  the  stomach. 

In  various  other  complaints  writers  have  reported  favourable  effects 
from  this  remedy.  Among  them  are  diphtheria,  acute  rheumatism, 
camp  dysentery,  photophobia,  spasmodic  asthma,  rattlesnake  poisoning, 
and  diabetes ;  the  bromide  being  recommended  in  the  last  complaint  by  its 
sedative  action  on  the  medulla  oblongata,  the  excitement  of  which  is  sup- 
posed to  be  one  at  least  of  the  causes  capable  of  producing  that  disease. 

I  have  been  more  diffuse  in  the  description  of  the  bromide  of  potas- 
sium, in  its  various  relations,  because,  as  it  is  a  new  medicine,  of  powers 
not  yet  positively  determined,  it  is  necessary  to  present  to  the  reader  as 
much  as  possible  of  the  testimony  offered  in  relation  to  it,  in  order  that 
he  may  have  the  best  opportunity  of  forming  a  judgment  of  its  true 
chai'acter. 

The  dose  is  from  10  to  30  grains,  to  be  repeated  twice  or  three  times 
in  the  twenty-four  hours,  and  given  dissolved  in  from  half  an  ounce  to 
two  ounces  of  pure  water.  If  deemed  advisable,  the  dose  may  be  in- 
creased to  two  or  three  drachms  in  the  course  of  the  day,  without  serious 
inconvenience  ;  but,  should  any  unpleasant  symptom  ensue,  it  must  be 
diminished  or  suspended. 

III.  BROMIDE  OF  AMMONIUM. 

Though  not  officinal,  this  salt  has  attracted  considerable  attention  of 
late  as  a  remedy  in  hooping-cough.  It  is  made  by  dissolving  bromine 
in  water  of  ammonia.  The  liquid  becomes  heated  with  the  reaction 
which  takes  place,  nitrogen  gas  escapes  with  effervescence,  and,  when 
the  ammonia  is  saturated,  the  solution  has  a  yellowish  colour  from  a 
little  of  the  bromine  remaining  in  solution.  By  evaporation  quadrilateral 
crystals  are  obtained,  sometimes  crossing  each  other  at  right  angles. 
The  salt  has  the  sensible  properties  of  bromide  of  potassium,  but  differs 
from  it  in  being  sublimable.  Exposed  to  the  air,  it  loses  bromine,  gradu- 
ally becomes  yellow,  and  now  acquires  the  property  of  reddening  litmus, 
owing  to  the  formation  of  hydro-bromic  acid.  (Berzelius.)* 

*  For  other  modes  of  preparing  it,  said  to  be  preferable,  see  the  U.  S.  Dispen- 
satory, 12th  ed.,  p.  1477. 
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In  its  effects  on  the  system,  it  is  asserted  to  be  identical  with  bromide 
of  potassium  (Lasegue,  Begbie,  etc.);  and  there  would  seem,  therefore, 
to  be  no  occasion  for  its  introduction  into  the  Materia  Medica;  but  as, 
in  the  complaint  in  which  it  is  specially  recommended,  it  and  not  the 
bromide  of  potassium  has  been  the  subject  of  experiment,  it  would  be 
improper  to  substitute  the  latter  salt,  until  it  also  shall  have  been  sub- 
mitted to  trial,  and  practically  found  to  have  the  identity  of  effect  as- 
cribed to  it.  Dr.  Belgrave,  however,  while  admitting  the  similarity  of 
effect  between  these  salts,  considers  the  bromide  as  the  less  powerful  of 
the  two.  (B.  and  F.  Medico-chir.  Rev.,  Jan.  1866,  p.  231.) 

Bromide  of  ammonium  was  first  brought  into  notice  as  a  remedy  in 
hooping-cough  by  Dr.  G.  D.  Gibb,  who  gave  it  in  22  cases,  most  of  which 
were  cured  (Lancet,  Sept.  26,  1863);  was  afterwards  employed  by  Dr. 
Geo.  Barley,  of  London  (Med.  T.  and  Oaz.,  Jan.  1864,  p.  82) ;  and  still 
later  has  been  recommended  by  Dr.  R.  Peel  Ritchie,  of  Edinburgh.  (Ed. 
Med.  Journ.,  June,  1864,  p.  1095.)  The  general  testimony,  however,  is, 
that,  while  it  sometimes  acts  very  advantageously  in  the  disease,  it  cannot 
be  uniformly  relied  on,  and  often  fails  in  effecting  cures.  Dr.  Harley  states 
that,  though  it  may  not  remove  the  cough,  it  prevents  the  hooping ;  and 
this  opinion  seems  to  be  shared  by  Dr.  Ritchie,  who  says  also  that  he 
has  found  the  remedy  most  successful  in  children  over  two  years  of  age, 
and  considers  it  best  adapted  to  pure  cases  of  the  disease,  uncomplicated 
with  bronchitis  or  pneumonia.  Dr.  Harley  gives  a  grain  for  every  year, 
three  times  a  day;  doubling  the  dose  for  very  stout  children.  Dr. 
Ritchie  recommends  from  three  to  twelve  grains  daily,  given  in  divided 
doses,  every  six  hours. 


Other  combinations  of  bromine  have  been  tried,  but  no  one  hitherto 
with  such  success  as  to  give  it  a  foothold  in  the  Materia  Medica.  Bro- 
mide of  cadmium  was  found  by  Dr.  Belgrave,  of  the  Lincolnshire 
Asylum,  to  be  violently  irritant  to  the  stomach  and  bowels,  acting  ener- 
getically as  an  emeto-cathartic,  and  resembling  tartar  emetic,  only  three 
times  as  strong.  (J5.  and  F.  Medico-chir.  Rev.,  Jan.  1866,  p.  231.)  For 
what  may  be  said  on  bromide  of  iron,  and  bromide  of  mercury,  the 
reader  is  referred  to  the  12th  edition  of  the  U.  S.  Dispensatory,  page 
1477.  Chloride  of  bromine  attracted  at  one  time  some  attention  as 
a  remedy  for  cancer,  being  used  both  internally  and  externally;  but  it 
failed  to  maintain  its  reputation,  and  is  not  now  employed. 
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VI.  SULPHUR. 

WASHED  SULPHUR.  — SULPHUR  LOTUM.  U.S. 
SUBLIMED  SULPHUR.— SULPHUR  SUBLIMATUM.  U.  S.,  Br. 

Origin.  Sulphur  is  obtained  for  medical  use  from  volcanic  districts, 
where  the  ground  is  in  many  places  richly  impregnated  with  this  sub- 
stance, sublimed  from  the  interior  of  the  earth.  It  is  separated  by  sub- 
limation or  distillation  from  the  earthy  matters  containing  it,  and  is 
afterwards  purified  by  a  new  sublimation  or  distillation;  in  the  latter 
case,  being  run  into  cylindrical  moulds  when  melted,  and  constituting 
the  roll  sulphur  or  stick  brimstone  of  commerce;  in  the  former,  con- 
densing immediately  from  the  state  of  vapour  into  a  crystalline  powder, 
commonly  called  flowers  of  sulphur.  In  this  condition,  it  is  the  sulphur 
sublimatum  of  the  Pharmacopoeias.  This,  however,  is  still  not  quite 
pure ;  always  containing  a  small  proportion  of  sulphuric  acid,  resulting 
from  the  oxidation  of  sulphur  in  the  process.  For  external  use  the  im- 
purity is  rather  an  advantage  than  otherwise;  but,  when  intended  to  be 
given  internally,  the  ordinary  flowers  of  sulphur  should  be  well  washed 
with  hot  water,  in  order  to  separate  the  acid.  Thus  prepared,  it  is  de- 
nominated in  our  Pharmacopoeia  washed  Sulphur  or  SULPHUR  LOTUM, 
and  is  the  form  always  intended  in  the  following  observations,  when 
reference  is  had  to  the  internal  use  of  the  medicine. 

Sensible  and  Chemical  Properties.  Sulphur  is  in  the  form  of  a  yellow 
crystalline  powder,  inodorous  under  ordinary  circumstances,  but  of  a 
slight  peculiar  smell  when  rubbed  or  heated,  of  a  feeble  peculiar  taste, 
insoluble  in  water  and  alcohol,  but  dissolved  by  alkaline  solutions,  and 
by  the  fixed  and  volatile  oils,  especially  with  the  aid  of  heat.  It  is  vola- 
tilizable,  fusible,  and  combustible;  beginning  to  rise  into  vapour  at  180° 
F.,  melting  at  225°,  and  boiling  at  600°.  It  burns  with  a  blue  flame, 
and  yields  as  the  product  of  its  combustion,  sulphurous  acid  gas,  easily 
known  by  its  very  peculiar  pungent  smell,  and  irritating  effects  in  the 
nostrils.  Sulphur  is  ranked  among  the  elementary  bodies. 

Effects  on  the  System.  In  its  local  effects,  sulphur  is  very  slightly 
irritant.  Taken  internally,  in  a  Very  small  dose,  it  produces  no  sensible 
effect ;  but,  in  the  quantity  of  a  drachm  or  more,  it  usually  operates  as  a 
laxative,  often  producing  slight  griping  pains.  In  its  capacity  of  a  ca- 
thartic, however,  I  shall  treat  of  it  hereafter.  It  is  said  that,  in  the 
lower  animals,  it  has  proved  fatal,  when  given  in  excessive  quantities; 
producing  inflammation  of  the  stomach  and  bowels.  In  experiments 
upon  horses,  in  the  veterinary  school  at  Lyons,  it  was  found  that  one 
pound  destroyed  life.  It  is  said  also,  in  very  large  doses,  to  have  caused 
gastro-enteritis  in  man. 

Hitherto  we  have  been  considering  only  its  local  effect.     It  has,  in- 
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deed,  been  questioned  whether  it  is  capable  of  acting  on  the  system  at 
large.  Of  this,  however,  it  appears  to  me  that  there  can  be  no  reason- 
able doubt.  Even  when  producing  no  obvious  effect  in  health,  it  oper- 
ates not  unfrequently  with  a  favourable  influence  on  disease;  but,  if  the 
condition  of  the  system  be  carefully  observed,  after  a  short  period  of  its 
continued  use  in  alterative  doses,  evidences  of  its  action  will  be  detected* 
A  sulphurous  odour  generally  exhales  from  the  body  under  these  circum- 
stances; and  the  same  smell  can  be  detected  in  various  secretions,  as  the 
sweat,  urine,  and  milk.  Sometimes,  when  the  medicine  has  been  long 
continued,  this  odour  is  very  strong.  Besides,  a  slight  increase  of  the 
secretions  themselves  may  often  be  noticed,  especially  those  of  the  skin 
and  bronchial  mucous  membrane;  and  it  is  said  that  some  increase  in 
the  frequency  of  the  pulse  and  temperature  of  the  surface,  showing  a 
gentle  excitement  of  the  circulatory  system,  is  often  observable.  Another 
and  positive  proof  that  it  has  entered  the  system  is  afforded  by  the  black- 
ening of  silver  worn  in  or  about  the  body,  as  silver  coin  or  a  watch  ;  and 
it  is  asserted  that  the  skin  itself  sometimes  at  length  assumes  a  yellowish 
hue.  Sulphur  has,  moreover,  been  detected,  combined  with  oxygen  or 
one  of  the  alkaline  metals,  in  the  urine.  Thus,  it  was  found  by  Dr. 
Griffiths  that  the  proportion  of  sulphuric  acid,  contained  in  the  urine  in 
health,  was  more  than  doubled  under  the  internal  use  of  sulphur;  and 
Wohler  noticed  that  the  urine  of  dogs,  under  its  influence,  yielded  sul- 
phuretted hydrogen  on  the  addition  of  muriatic  acid,  proving  the  pres- 
ence of  a  sulphuret. 

Mode  of  Operation.  From  what  has  been  above  stated,  it  follows 
that  sulphur  is  absorbed  into  the  circulation.  But,  considering  its  perfect 
insolubility  in  water,  how  are  we  to  explain  this  result  ?  Simply  by  the 
influence  of  the  alkaline  matter  contained  in  the  alimentary  canal,  either 
secreted  with  the  mucus,  or  forming  a  part  of  the  bile  thrown  into  the 
duodenum.  It  has  been  already  stated  that  sulphur  is  dissolved  by  alka- 
line solutions.  The  solution  is  effected  through  a  chemical  change,  by 
which  the  sulphur  is  partly  oxidized  at  the  expense  of  the  alkali,  and 
partly  combines  with  the  liberated  metal,  the  sulphur  acid  which  is 
formed  combining  with  another  portion  of  the  alkali  to  form  a  sulphite 
or  sulphate.  Both  these  compounds,  the  sulphuret,  namely,  and  the 
sulphite  or  sulphate,  are  soluble  in  water,  and  consequently  absorbable ; 
and  it  is  in  these  states  of  combination,  probably,  that  the  sulphur  cir- 
culates in  the  blood.  The  odour  of  the  exhalations  from  the  body  is  prob- 
ably owing  to  the  decomposition  of  the  sulphuret,  as  it  reaches  the  sur- 
face, and  the  evolution  of  sulphuretted  hydrogen,  either  through  the 
influence  of  the  atmosphere,  or  of  the  acids  simultaneously  secreted. 
When  the  sulphite  is  absorbed,  it  must  speedily  pass  into  the  condition 
of  sulphate  by  combining  with  the  oxygen  of  the  blood ;  and  it  is  in  this 
state  that  it  is  generally  eliminated  with  the  urine.  It  is  thus  obvious 
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that  the  same  effects  are  produced  by  sulphur  on  the  system,  as  by  sul- 
phuretted hydrogen  or  the  sulphurets,  and  probably  also  sulphurous  acid 
and  the  sulphites,  when  taken  internally  in  small  doses. 

Therapeutic  Application.  Sulphur  has  been  used  as  a  medicine  both 
internally  and  outwardly  from  ancient  times.  It  was  formerly  supposed 
to  act  favourably  in  phthisis;  but  the  notion  of  its  usefulness  in  that 
affection  probably  originated  in  the  imperfect  means  of  diagnosis  pos- 
sessed by  our  predecessors,  and  has  been  generally  abandoned.  At  present 
it  is  employed  as  an  alterative,  and  gentle  stimulant  of  the  secretions,  in 
chronic  rheumatism,  chronic  and  irregular  gout,  various  cutaneous  dis- 
eases, old  paralytic  cases,  and  different  forms  of  neuralgia.  It  is  par- 
ticularly adapted  to  these  affections  when  attended  with  constipation ; 
as,  in  connection  with  its  alterative  effects,  it  can  be  so  administered  as 
to  maintain  the  bowels  in  a  wholesome  laxative  state.  A  full  purgative 
effect  should  be  avoided,  when  the  sulphur  is  given  to  influence  the 
system. 

Of  the  above-mentioned  affections,  chronic  rheumatism  is  probably 
that  in  which  it  displays  its  best  powers  as  an  internal  remedy.  It  is 
wholly  unsuited  to  cases  having  any  activity  of  inflammation,  and  should 
not  be  administered  during  the  existence  of  febrile  heat,  or  circulatory 
excitement.  In  chronic  gout  it  is  of  much  more  uncertain  efficacy, 
though  probably  not  without  occasional  good  effect,  especially  in  its 
nervous  forms. 

In  chronic  catarrh,  particularly  when  attended  with  excessive  and  ex- 
hausting expectoration,  it  acts  beneficially  probably  by  a  direct  stimulant 
and  alterative  influence  on  the  diseased  membrane.  It  has,  from  the 
earliest  times  of  its  employment,  had  some  reputation  in  bronchial  dis- 
eases. Asthma  ranks  among  those  supposed  to  be  benefited  by  it;  but 
that  it  is  capable  of  exercising  any  decided  influence  over  the  paroxysms 
of  spasmodic  asthma,  whether  in  preventing  or  arresting  them,  would 
scarcely  be  maintained  at  present.  "Different  affections  were  formerly 
often  confounded  under  this  name;  and  it  was  sometimes  applied  to  sim- 
ple chronic  bronchitis,  attended  with  dyspnoaa.  It  was  probably  in  cases 
of  this  kind  that  sulphur  proved  useful. 

Much  of  the  reputation  of  sulphur,  as  an  internal  remedy  in  skin 
affections,  is  owing  to  its  extraordinary  influence  over  a  special  erup- 
tion when  locally  applied.  Now  that  it  is  believed  to  operate,  in  scabies, 
by  a  direct  poisonous  action  on  the  parasitic  animalcule  on  which  that 
disease  depends,  and  not  by  an  alterative  influence  on  the  skin,  which 
might  readily  be  supposed  to  extend  to  other  cutaneous  affections,  it  is 
less  relied  on  than  formerly,  as  an  internal  remedy  in  those  diseases  gen-  ' 
erally.  Nevertheless,  the  fact  seems  to  be,  that  it  has  a  real  influence 
over  the  functions  of  the  skin,  as  over  those  of  the  bronchial  mucous 
membrane,  and  operates  on  cutaneous  eruptions  as  it  does  on  chronic 
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catarrh,  with  a  certain  degree  of  efficiency.  Even  in  scabies,  it  is  sup- 
posed to  have  some  effect  when  taken  internally ;  the  sulphuretted 
hydrogen  developed  upon  the  surface  of  the  body  being  perhaps  poison- 
ous to  the  insects.  The  cutaneous  affections  in  which,  after  scabies,  it 
is  thought  to  be  most  effective,  &vejporrigo,  chronic  eczema,  and  chronic 
impetigo;  but  it  may  be  used  in  any  one  of  them,  in  which  general  ex- 
citement is  wanting,  and  the  local  affection  has  subsided  into  the  obsti- 
nacy of  habitual  wrong  action,  with  little  or  no  tendency  to  acute  in- 
flammation. 

Besides  the  complaints  mentioned,  sulphur  has  been  used  as  a  sup- 
posed antiperiodic,  with  considerable  asserted  success,  in  intermittent 
fever,  the  hectic  paroxysm,  and  periodical  neuralgia ;  as  an  alterative 
in  scrofula  and  secondary  syphilis;  as  an  emmenagogue  in  amenor- 
rhcea,  and  as  an  anthelmintic  against  worms  in  the  bowels. 

It  is  used  in  substance  both  internally  and  externally,  and  in  the  latter 
mode  also  in  the  form  of  vapour..  There  are,  moreover,  various  chemi- 
cal preparations  of  it,  which  exercise  an  alterative  influence  identical 
with  that  of  sulphur,  and  the  consideration  of  which,  therefore,  belongs 
to  this  place.  I  shall  treat  first  of  the  forms  in  which  sulphur  is  used 
with  little  or  no  change,  and  afterwards  of  its  chemical  preparations. 

Administration.  Sulphur  is  usually  given  in  powder,  the  dose  of 
which,  for  the  alterative  effects  of  the  medicine,  is  from  one  to  two 
scruples  three  or  four  times  a  day.  It  may  be  administered  mixed  with 
syrup,  or  molasses,  or  stirred  up  with  milk. 

A  Confection  of  Sulphur  (CoNFECTio  SULPHURIS,  Br.)  is  made, 
according  to  the  British  Pharmacopoeia,  by  rubbing  well  together  four 
avoirdupois  ounces  of  sublimed  sulphur,  an  avoirdupois  ounce  of  bitar- 
trate  of  potassa,  and  four  fluidounces  of  syrup  of  orange  peel.  The  dose 
is  from  two  to  four  drachms  as  a  laxative. 

Sulphur  Ointment  (UNGUENTUM  SULPHURIS,  U.  S.,  Br.)  is  made,  ac- 
cording to  the  U.  S.  Pharmacopoeia,  by  simply  rubbing  together  one 
part  of  sulphur  and  two  parts  o£  lard,  until  thoroughly  mixed.  The 
British  ointment  is  prepared  with  one  ounce  of  ointment  to  four  of  lard. 
For  this  purpose  the  unwashed  sulphur  is  considered  preferable ;  as  the 
small  portion  of  acid  contained  in  it  may  add  to  its  efficiency.  This 
ointment  is  an  almost  certain  remedy  for  scabies.  It  should  be  thoroughly 
applied  to  every  part  of  the  body  affected;  and,  when  the  disease  is  dif- 
fused, the  application  should  extend  to  the  whole  surface.  It  may  be 
used  daily,  at  bedtime;  the  patient  being  anointed  in  a  warm  room, 
allowed  to  sleep  in  his  unctuous  coating,  and  in  the  morning  washed 
clean  in  a  bath,  or  with  soap  and  water.  I  have  usually  found  four 
such  applications,  if  thoroughly  made,  sufficient;  but  sometimes  the 
affection  is  not  completely  eradicated ;  requiring  renewed  applications, 
or  the  use  of  some  other  preparation  to  effect  a  permanent  cure.  A 
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little  oil  of  lemons  or  of  bergamot  may  be  added  to  the  ointment,  to 
conceal  in  some  measure  its  disagreeable  odour. 

Various  compound  ointments  have  been  recommended,  containing,  in 
addition  to  the  sulphur,  other  substances  poisonous  to  the  insect,  and 
some  odorous  substance  to  cover  the  smell.  Our  late  officinal  Compound 
Sulphur  Ointment  (UNGUENTUM  SULPHURIS  COMPOSITUM,  U.  S.  1850), 
besides  sulphur,  contained  ammoniated  mercury,  sulphuric  and  benzoic 
acids,  nitre,  and  oil  of  bergamot.  It  has  been  omitted  in  the  existing 
edition  of  our  Pharmacopoeia.  The  London  College  formerly  directed  a 
compound  ointment  containing  sulphur,  white  hellebore,  nitre,  and  soft 
soap,  with  lard ;  but  it  is  not  recognized  in  the  British  Pharmacopoeia. 
These  may  possibly  have  been  somewhat  more  efficacious  than  the  sim- 
ple ointment ;  but  they  were  much  more  irritant  to  the  skin. 

In  the  Paris  hospitals,  they  make  much  use  of  sulphur  ointment  con- 
taining an  alkaline  ingredient.  A  preparation  famous  by  the  name  of 
"Pommade  d'Helmerich,"  contains  two  parts  of  sulphur,  one  of  car- 
bonate of  potassa,  and  eight  of  lard.  Another  formula  directs  fifteen 
parts  of  sulphur,  five  of  common  salt,  and  one  hundred  and  twenty-five 
of  lard.  This  is  used  at  the  Hospital  Saint  Louis,  where  the  patient  is 
put  into  an  alkaline  bath  in  the  evening,  next  day  is  rubbed  over  the 
whole  body,  every  six  hours,  with  the  ointment,  on  the  third  day  takes 
another  bath,  and  is  not  allowed  to  put  on  his  clothes  until  they  have 
been  well  baked,  so  as  to  destroy  the  insect  and  its  eggs.  Two  days  of 
treatment  are  said  to  be  sufficient  to  effect  a  cure.  A  sulphurous  bath  is 
sometimes  substituted  for  the  alkaline  bath. 

Instead  of  employing  the  ointment,  some  practitioners  content  them- 
selves with  directing  their  patients  to  sleep  between  sheets,  which  have 
been  well  strewed  over  with  the  flowers  of  sulphur. 

Some  combine  the  internal  with  the  external  use  of  the  sulphur ;  but 
it  is  very  doubtful  whether  the  cure  is  in  any  degree  hastened ;  or  rather 
it  is  pretty  certain  that  it  is  not. 

These  sulphur  ointments  are  also  frequently  used  in  the  treatment  of 
other  eruptions,  especially  the  eczematous  and  impetiginous,  in  their 
most  chronic  forms.  In  porrigo  or  tinea  capitis,  a  mixture  of  equal  parts 
of  sulphur  and  tar  ointment  has  been  employed  with  advantage. 

The  following  are  the  chemical  preparations  of  sulphur  in  more  or  less 
general  use. 


I.  PRECIPITATED  SULPHUR.  —  SULPHUR  PlLECIPITATUM. 
U.S.,  Br. — Milk  of  Sulphur.  —  Lac  Sulphuris. 

Precipitated  sulphur  is  made  by  boiling  sulphur  and  lime  together  in 
water,  filtering,  and  then  precipitating  with  muriatic  acid.  Certain 
chemical  reactions  between  the  lime  and  sulphur,  through  which  both 
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are  dissolved,  are  inverted  by  the  muriatic  acid,  which  reacts  with  the 
ingredients  of  the  lime  so  as  to  form  chloride  of  calcium  and  water,  while 
the  sulphur  is  separated  and  deposited,  carrying  with  it  a  portion  of 
loosely  combined  water. 

Precipitated  sulphur  is  in  the  form  of  powder  or  pulverulent  lumps,  of 
a  whitish  colour,  soft  to  the  touch,  not  gritty  between  the  teeth  like  the 
flowers,  of  a  feeble  odour,  and  a  slight  sulphurous  taste.  Its  properties 
are  not  materially  different  from  those  of  the  sublimed  sulphur.  It  was 
at  one  time  supposed  to  be  a  hydrate ;  but,  when  thoroughly  dried,  it 
contains  very  little  if  any  water;  certainly  not  enough  to  form  an  equiv- 
alent combination  with  the  sulphur.  According  to  Berzelius,  it  becomes 
yellow  when  melted,  giving  out  a  little  sulphuretted  hydrogen ;  to  the 
presence  of  which,  therefore,  the  colour  has  been  ascribed. 

It  is  very  apt  to  contain  sulphate  of  lime,  arising  from  the  use  of  sul- 
phuric acid  as  the  precipitant  instead  of  muriatic  acid,  the  former  giving 
rise  to  a  nearly  insoluble,  the  latter  a  very  soluble  compound.  The 
presence  of  this  impurity  may  be  suspected,  when  the  preparation  is  of 
a  purely  white  colour.  It  is  left  behind  when  the  sulphur  is  either 
burned  or  volatilized. 

The  effects,  therapeutic  uses,  and  dose  of  the  precipitated  sulphur  are 
the  same  as  those  of  the  flowers;  and  its  only  advantage  is  its  more  im- 
palpable condition,  and  probably  somewhat  greater  facility  of  being  acted 
on  in  the  primae  viae,  so  as  to  become  absorbable.  Dr.  Fuller,  of  Lon- 
don, employs  it  externally  in  chronic  rheumatism,  and  especially  sciatica, 
causing  the  whole  affected  limb  to  be  wrapped  in  flannel  thickly  sprinkled 
with  it,  and  confined  by  means  of  a  bandage,  over  which  is  placed  a 
covering  of  oiled  silk.  It  is  said  that  the  sulphur  is  absorbed,  as  proved 
by  the  odour  of  the  breath,  urine,  and  cutaneous  exhalation.  (On  Rheu- 
matism, etc.,  ii.  456-7.) 

II.  SULPHUROUS  ACID. — AciDUM  SlJLPHUKOSUM.  U.  S.9  Br. 

This  has  but  recently  become  officinal.  The  name  is  applied  by  the 
Pharmacopeia  to  the  liquid  resulting  from  the  passage  of  sulphurous  acid 
gas  through  distilled  water,  by  which  it  is  absorbed.  This  gas  is  pro- 
cured from  sulphuric  acid  by  heating  it  with  charcoal,  which  deprives  it 
of  one  of  its  equivalents  of  oxygen,  thereby  converting  it  into  sulphurous 
acid  (S02).  The  gas  has  a  pungent,  disagreeable,  suffocating  odour, 
familiar  to  all  who  have  ever  been  in  the  vicinity  of  a  common  sulphur- 
match  when  burning.  Water  absorbs  it  very  largely.  It  is  quite  irre- 
spirable  in  its  pure  state,  causing  a  spasmodic  closure  of  the  glottis. 
Diluted  with  atmospheric  air,  it  is  admitted  into  the  air-passages,  where 
it  acts  as  a  powerful  irritant,  endangering  life  by  bronchial  and  pul- 
monary inflammation. 

In  former  times,  the  fumes  of  burning  sulphur  were  used  as  a  disin- 
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fectant,  but  it  is  doubtful  whether  they  possess  any  power  of  this  kind ; 
at  least  they  are  much  inferior  to  chlorine,  by  which  they  have  been  en- 
tirely superseded. 

They  are  occasionally  applied  to  the  nostrils,  for  the  purpose  of  making 
a  strong  irritant  impression,  and  thereby  exciting  the  cerebral  centres,  in 
cases  of  threatened  or  existing  syncope  or  asphyxia.  Care,  however, 
must  be  taken  not  to  apply  them  too  freely,  lest  inflammation  might  be 
induced,  or  spasm  of  the  glottis  brought  on  at  the  time  of  revival. 

But  the  chief  use  of  sulphurous  acid  gas  is  in  the  sulphur  vapour  bath. 
The  patient  is  enclosed  in  a  perfectly  air-tight  box,  made  for  the  purpose; 
his  head  projecting,  and  the  aperture  around  the  neck  thoroughly  closed. 
Some  sulphur  is  placed  upon  a  piece  of  heated  iron  within  the  box,  where 
it  burns,  filling  the  space  around  the  patient  with  its  gaseous  product ;  or 
the  gas  is  introduced  by  means  of  a  tube,  connecting  with  a  small  outer 
furnace,  in  which  sulphur  is  undergoing  combustion.  The  effect  of  the 
gas  is  to  produce  heat,  itching,  prickling,  and  pain.  It  probably  operates 
more  by  a  direct  alterative  or  stimulant  influence  on  the  skin,  than  through 
absorption.  It  has  been  used  for  the  cure  of  scabies,  which  it  will  usually 
effect;  in  other  obstinate  skin  diseases,  as  chronic  eczema,  impetigo,  pru- 
rigo,  etc.,  and  in  various  constitutional  affections,  as  chronic  rheumatism, 
scrofulous  complaints,  old  palsies,  and  obstinate  neuralgia. 

The  sulphurous  acid  of  the  Pharmacopeia,  or  liquid  sulphurous  acid, 
is  a  nearly  saturated  solution  of  the  acid  gas  in  distilled  water.  It  is  a 
colourless  liquid,  with  the  smell  of  burning  sulphur,  and  a  peculiar  some- 
what astringent  taste.  The  sp.  gr.  of  the  U.  S.  acid  is  1.035,  of  the 
British  1.04.  When  exposed  to  the  air,  it  slowly  absorbs  oxygen,  and 
is  partially  converted  into  sulphuric  acid,  which  gives  it  a  sour  taste. 

As  sulphurous  acid  is  a  powerful  poison  to  plants,  and  the  lower  kinds 
of  animals,  its  aqueous  solution  ought  to  be  efficient  in  the  treatment  of 
the  animalcular  and  cryptogam ous  skin  affections,  as  scabies  or  the  itch, 
porrigo  or  favus,  trichosis  or  ringworm  of  the  scalp,  mentagra  or  syco- 
sis, and  pityriasis  versicolor,  which  have  all  been  shown  to  be  at  least 
essentially  associated  with,  if  not  dependent  on,  microscopic  animals  and 
fungi.  On  the  same  principle  it  is  applicable  to  the  thrush  of  children, 
which  is  believed  to  depend  on  a  parasitic  fungus.  As  fermentations  are 
now  generally  believed  to  be  essentially  connected  with  microscopic 
plants  or  animalcules,  it  may  be  used  to  check  this  process  when  going 
on  abnormally  in  the  stomach  ;  and  on  the  same  principle  may  be  used 
in  the  various  zymotic  diseases,  which  may  be  supposed  to  depend  on  an 
absorbed  organized  poison.  The  dose  for  internal  use  is  a  fluidrachm, 
which  should  be  largely  diluted  when  taken.  For  local  application  it 
should  be  mixed  with  twice  or  thrice  its  bulk  of  water  or  glycerin. 
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III.  HYDROSTJLPHURIC  ACID  OR  SULPHURETTED  HY- 
DROGEN.— ACIDUM  HYDROSULPHURICUM. 

This  does  not  hold  a  place  in  the  U.  S.  or  British  officinal  catalogues; 
but,  being  an  efficient  remedy,  under  certain  circumstances,  requires 
notice.  At  ordinary  temperatures  it  is  gaseous,  extremely  fetid,  and 
fatal  to  animals  if  respired.  It  is  asserted  to  be  irritant  to  the  eyes  ;  and 
M.  Lunge  states  that  he  has  seen  his  workmen  suffer  with  ophthalmia 
from  exposure  to  the  gas,  which  has  continued  until  he  succeeded  by  a 
better  ventilation  in  getting  rid  of  the  noxious  agent.  (Journ.  de  Pharm. 
et  de  Chim.,  4e  ser.,  iv.  234,  Sept.  1866.)  Water  has  considerable  affinity 
for  the  gas,  absorbing  twice  or  three  times  its  own  bulk,  and  acquiring 
its  offensive  smell,  with  a  disagreeable  sulphurous  taste. 

Water  saturated  with  the  gas,  when  taken  internally  in  moderate 
doses,  produces  the  same  alterative  effects  on  the  system  as  sulphur,  in- 
creasing the  various  secretions,  moderately  exciting  the  circulation,  and 
operating  as  an  alterative  in  similar  affections.  Indeed,  the  great  prob- 
ability is,  that  sulphur  and  sulphuretted  hydrogen  enter  the  system  from 
the  stomach  and  bowels  in  the  same  state  of  chemical  combination,  re- 
sembling in  this  respect  chlorine  and  hydrochloric  acid.  When  taken  in 
great  excess,  however,  similarity  of  action  between  it  and  sulphur  ceases; 
for  it  is  scarcely  possible  that  the  latter,  no  matter  in  what  quantity  it 
might  be  administered,  could  undergo  in  the  stomach  an  amount  of 
change,  which  would  equalize  its  effects  with  those  of  sulphuretted  hy- 
drogen largely  administered.  I  have  before  stated  that  this,  when  in- 
haled, in  its  gaseous  form,  is  very  poisonous.  Air  moderately  contami- 
nated with  it  causes  nausea,  headache,  and  general  weakness;  more 
strongly,  convulsions;  and  still  more  strongly,  great  general  depression, 
and  loss  of  sensibility.  It  blackens  the  blood,  and  probably  acts  inju- 
riously by  depraving  that  fluid,  as  well  as  by  a  direct  stupefying  influence 
on  the  brain.  Taken  somewhat  copiously  into  the  stomach,  in  the  liquid 
state,  it  produces  gastric  irritation,  with  nausea  and  vomiting;  and,  very 
largely  swallowed,  is  said  to  act  in  the  same  manner  as  when  inhaled, 
probably  because  its  quantity  is  now  beyond  the  protecting  power  of  the 
alkaline  matter,  which  it  encounters  in  any  attempt  to  enter  the  circula- 
tion. As  a  medicine,  it  has  been  given  in  the  quantity  of  half  a  pint  or 
a  pint  in  twenty -four  hours,  in  divided  doses.  One  of  the  reasons  why  it 
is  so  much  less  poisonous  swallowed  than  inhaled  is,  probably,  as  sug- 
gested by  Dr.  Cl.  Bernard,  that  the  gas  is  exhaled  by  the  lungs  almost 
as  fast  as  it  is  received  into  the  blood,  and  consequently  that,  as  when 
absorbed  into  the  radicles  of  the  vena  portaB  it  must  pass  through  the 
lungs  before  reaching  the  arterial  circulation,  it  is  prevented  from  being 
carried  with  the  blood  to  the  left  side  of  the  heart,  and  thence  dis- 
tributed over  the  system.  Exactly  opposite  is  the  case  with  the  poison 
inhaled,  which  passes  directly  to  the  left  auricle.  (Arch.  Gen.,  Fev.  1857, 
p.  130.) 
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But  sulphuretted  hydrogen  is  interesting,  in  a  therapeutic  point  of 
view,  chiefly  as  the  active  constituent  of  natural  sulphurous  waters,  and 
as  being  the  main  agent  in  the  therapeutic  operation  of  artificial  sulphur 
baths. 

Natural  sulphurous  waters  have  long  been  celebrated  for  their  efficacy 
in  numerous  morbid  conditions.  They  are  used  internally,  and  externally 
by  local  and  general  bathing.  No  doubt,  much  of  their  reputed  effect  is 
ascribable  to  the  circumstances  under  which  they  are  used  at  watering 
places ;  the  comfort  of  relaxation,  the  pleasures  and  excitements  of 
social  intercourse,  the  influence  perhaps  of  novelty,  the  fine  scenery  of 
the  environs,  pure  air,  exercise,  etc.;  but,  all  these  abstracted,  much  is 
still  left  which  can  be  ascribed  only  to  the  effects  of  the  waters.  Of  the 
special  application  of  this  remedy,  I  shall  treat  under  the  following  head ; 
merely  observing  further,  in  this  place,  that  our  country  abounds  with 
natural  sulphur  waters,  and  often  in  situations  where  all  the  accessary 
advantages,  above  referred  to,  conjoin  with  their  medicinal  influence  to 
act  favourably  on  the  health.  Among  them  may  be  particularized  the 
famous  White,  Salt,  Bed,  and  Blue  Sulphur  Springs  among  the 
mountains  of  Virginia,  the  Blue  Lick  Springs  in  Kentucky,  and  those 
of  Sharon  and  Avon  in  New  York. 

One  important  point  in  relation  to  the  sulphurous  waters  is,  that  they 
should  not  be  taken  internally  when  the  stomach  is  in  a  state  of  vascular 
irritation,  or  disposed  to  it ;  nor  applied  externally  in  a  febrile  condition 
of  the  system,  or  during  the  existence  of  acute  inflammation  of  any  one 
of  the  important  organs.  Caution  even  is  required  in  cases  of  imper- 
fect convalescence  from  these  states,  lest  a  return  of  them  might  be 
provoked. 

IV.  SULPHURET  OF  POTASSIUM.  —  POTASSII  SuLPHURE- 
TUM.  U.S. POTASSA  SULPHURATA.  Br. HEPAR  SULPHURIS. 

— Liver  of  Sulphur. 

Origin  and  Properties.  This  is  prepared  by  melting  together  sulphur 
and  carbonate  of  potassa.  The  carbonic  acid  escapes,  and  the  sulphur 
and  potassa  mutually  react  so  as  to  produce  sulphuret  of  potassium  and 
sulphate  of  potassa,  which  are,  therefore,  the  ingredients  of  the  prepara- 
tion. The  sulphuret  contained  in  it,  and  upon  which  its  peculiar  medi- 
cal virtues  depend,  is  supposed  to  consist  of  three  equivalents  of  sulphur 
and  one  of  potassium,  and  consequently  to  be  a  tersulphuret  of  potassium. 
In  the  recent  state,  it  is  of  a  liver-brown  colour,  which  has  given  rise  to 
its  ordinary  name.  When  perfectly  dry,  it  is  inodorous;  but,  if  moist- 
ened, it  acquires  a  slight  smell  of  sulphuretted  hydrogen.  Its  taste  is 
acrid,  alkaline,  bitter,  and  very  disagreeable.  It  is  dissolved  by  water, 
forming  an  orange-coloured  solution,  which  slowly  evolves  sulphuretted 
hydrogen,  probabiy  through  the  action  of  the  carbonic  acid  of  the  air. 
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Almost  all  acids  decompose  it,  with  the  formation  of  sulphuretted  hydro- 
gen, and  the  deposition  of  the  excess  of  sulphur.  By  exposure  to  the  air, 
it  absorbs  oxygen,  the  sulphuret  is  changed  successively  into  the  hypo- 
sulphite, sulphite,  and  sulphate  of  potassa,  and  the  colour  becomes  green, 
and  ultimately  whitish. 

Effects  on  the  System.  The  effects  of  sulphuret  of  potassium  appear 
to  consist  of  those  of  an  alkali,  combined  with  those  of  sulphur  or  of  sul- 
phuretted hydrogen.  Locally,  it  is  irritant,  and  applied,  in  a  concen- 
trated state,  to  any  sensitive  surface,  whether  external  or  internal,  will 
produce  inflammation,  and  even  corrosion.  Internally,  its  immediate 
effects  depend,  in  some  degree,  upon  the  contents  of  the  stomach.  If 
there  is  acid  among  them,  this  is  neutralized,  a  mild  neutral  salt  is  sub- 
stituted for  the  acrid  sulphuret,  and  sulphuretted  hydrogen  is  evolved. 
If  not,  the  sulphuret  operates  directly  on  the  stomach,  with  an  irritant 
influence  proportionate  to  its  quantity,  and,  being  gradually  absorbed, 
produces  its  effects  on  the  constitution.  Under  these  circumstances,  it 
probably  enters  the  circulation  in  the  condition  of  sulphuret,  and  there 
reacts  with  the  oxygen  of  the  blood  so  as  to  be  partly  converted  into  a 
sulphate,  in  which  state,  as  well  as  in  its  own  state  unchanged,  it  is 
thrown  out  by  the  emunctories.  Should  an  acid  have  been  encountered, 
and  sulphuretted  hydrogen  have  been  evolved,  this  is  absorbed ;  but,  at 
the  moment  of  mixing  with  the  blood,  it  must  react  with  the  soda  of 
that  fluid  so  as  to  form  sulphuret  of  sodium,  which  then  acts  and  is 
eliminated,  in  like  manner  as  the  sulphuret  of  potassium  just  referred  to. 
It  seems,  then,  that,  whichever  of  these  preparations  of  sulphur  is  taken, 
whether  the  element  itself,  sulphuretted  hydrogen,  or  one  of  the  sul- 
phurets,  and  whether  or  not  the  latter  encounters  an  acid  in  the  stomach, 
though  the  degree  of  local  irritant  effect  may  differ,  the  influence  on  the 
system  at  large  is  the  same,  at  least  from  proper  medicinal  doses. 

When  taken  duly,  sulphuret  of  potassium  acts  as  a  moderate  stimu- 
lant, increasing  the  frequency  of  the  pulse,  heat  of  skin,  and  the  various 
secretions,  particularly,  it  is  thought,  the  mucous  secretion  and  that  of 
the  liver.  Some  suppose  it  to  operate  with  a  special  influence  on  the 
pelvic  viscera,  determining  the  menstrual  and  hemorrhoidal  flux;  but 
this,  when  observed,  is  probably  a  mere  accidental  direction  of  a  general 
influence. 

In  over-doses,  it  irritates  the  primae  vise,  sometimes  producing  nausea, 
vomiting,  and  purging;  and,  in  large  quantities,  acts  as  a  violent  acrid 
narcotic  poison;  death  sometimes  following  in  so  short  a  period  as  fifteen 
minutes.  The  symptoms  are  severe  burning  pain  in  the  throat  and  stom- 
ach, perhaps  vomiting,  and  speedy  and  great  prostration,  attended  with 
convulsions.  The  best  antidote  is  probably  sulphate  or  acetate  of  zinc, 
with  free  dilution.  A  joint  emetic  and  antidotal  effect  might  be  expected. 
The  state  of  system  remaining  must  be  met,  in  accordance  with  the  ob- 
vious indications. 
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Therapeutic  Application.  Carefully  administered,  sulphuret  of  potas- 
sium may  prove  useful  in  the  complaints  before  mentioned  as  being  bene- 
fited by  the  use  of  sulphur.  It  has  been  particularly  recommended  in 
chronic  affections  of  the  mucous  membranes,  attended  with  copious  muco- 
purulent  discharges,  such  as  chronic  bronchitis,  catarrh  of  the  bladder, 
etc.  In  common  with  other  alkaline  sulphurets,  it  has  been  used  in 
pseudomembranous  croup,  in  the  hope  of  modifying  the  plastic  secre- 
tion, and  thus  favouring  the  expulsion  of  the  membrane ;  but  the  results 
have  not  been  such  as  to  encourage  its  further  employment.  Indeed,  the 
medicine  is  at  present  almost  never  pi'escribed  internally;  as  all  its  good 
effects  can  be  obtained  by  milder  remedies,  less  disposed  to  irritate  the 
stomach,  and  less  dangerous  in  over-doses. 

The  dose  is  from  two  to  six  grains,  wrhich  may  be  given  dissolved  in 
from  four  to  eight  fluidounces  of  sweetened  and  aromatized  water,  and 
repeated  twice  daily.  It  may  also  be  administered  in  pill,  which,  how- 
ever, is  a  less  eligible  form. 

External  Use.  It  is  chiefly  as  a  topical  or  external  remedy,  that  sul- 
phuret of  potassium  is  now  used.  It  may  be  applied  in  the  form  of 
ointment,  lotion,  or  bath. 

The  ointment  may  be  made  by  rubbing  half  a  drachm  of  the  sul- 
phuret with  an  ounce  of  lard.  It  may  be  used  in  cutaneous  eruptions, 
as  scabies,  psoriasis,  pityriasis,  and  the  chronic  and  dry  state  of  eczema, 
and  of  impetigo. 

Lotions  may  be  made  of  various  strengths,  from  one  drachm  or  less  to 
two  drachms  to  the  pint  of  water.  These  are  employed  in  the  cutane- 
ous affections  just  mentioned,  and  also  for  injection  into  the  nostrils, 
ears,  vagina,  urethra,  and  even  the  rectum,  in  chronic  muco-purulent 
discharges  from  these  parts. 

The  bath  is  a  much  more  important  remedy.  Artificial  sulphurous 
baths  generally  consist  of  a  solution  of  this  salt,  or  of  sulphuret  of  sodium, 
which  so  precisely  corresponds  in  effect  with  the  analogous  compound  of 
potassium,  that  what  is  said  of  one  may  be  considered  as  belonging 
equally  to  the  other.  I  shall  first  treat  of  the  effects  of  these  baths,  and 
then  of  their  application.  They  are  usually  applied  warm,  or  in  various 
degrees  hot ;  as  the  effect  to  be  produced  is  essentially  excitant,  and 
consequently  is  favoured  by  an  elevation  of  temperature. 

Considerable  irritation  of  skin  is  produced,  which  reacts  on  the  sys- 
tem, and  joins  with  the  heat,  and  the  constitutional  influence  of  the 
medicine,  to  cause  a  general  excitement,  sometimes  amounting  to  fever. 
In  some  persons,  this  is  so  readily  induced  as  to  render  them  unfit  sub- 
jects for  the  remedy.  Not  unfrequently  the  irritation  of  skin,  especially 
if  the  solution  be  strong,  the  temperature  high,  and  the  period  of  im- 
mersion protracted,  is  attended  with  a  papular  or  vesicular  eruption, 
which  is  occasionally  extensive  and  painful.  This  effect  is  by  some  ad- 
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ministrators  of  the  remedy  considered  as  essential  to  its  full  favourable 
operation,  and  is  aimed  at  as  the  sine  qua  non  in  the  therapeutics  of 
sulphurous  bathing.  It  is  supposed  to  constitute  a  sort  of  crisis,  to  be 
an  indication  of  the  escape  of  offensive  humours,  and  must  be  produced 
at  all  events.  Perhaps  these  relics  of  old  times  may  find  advocates  in 
the  revived  humoralism  of  the  day;  but,  whatever  may  be  the  theoretical 
views  on  the  subject,  care  should  be  taken  not  to  urge  their  application 
too  far;  as  some  persons  obstinately  resist  this  effect  of  the  remedy,  and 
might  suffer  seriously,  if  the  bath  were  strengthened,  and  persevered  in 
without  limits,  under  the  impression  of  its  necessity.  I  presume  most 
therapeutists  would  agree  with  me  in  considering  this  affection  of  the 
surface  as  a  mere  result  of  irritation,  and  as  useful  no  further  than  as  it 
might  act  revulsively  against  interior  diseases,  or  supersedingly  on 
those  of  the  skin  itself. 

If  the  object,  in  the  bathing,  be  more  to  bring  the  system  under  the 
sulphurous  influence  than  to  irritate  the  surface,  it  may  be  accomplished 
by  the  addition  of  a  small  quantity  of  sulphuric  or  muriatic  acid,  which 
will  evolve  sulphuretted  hydrogen,  and  substitute  a  mild  neutral  salt  for 
the  acrid  and  irritating  sulphuret.  Care,  however,  must  be  taken  to 
stop  short  of  the  point  of  saturation,  if  any  effect  on  the  surface  is  to  be 
produced.  When  the  acid  is  used,  a  portion  of  the  sulphur  is  precipi- 
tated, as  well  as  of  sulphuretted  hydrogen  evolved. 

These  sulphur  baths  act  by  producing  an  excitant  effect  throughout 
the  ultimate  organic  structure,  substituting  a  new  and  self-limited  action 
for  that  previously  existing  ;  perhaps,  as  in  the  case  of  mercury  or  iodine, 
changing  the  very  structure  itself  by  stimulating  the  disintegrating  pro- 
cess, and  causing  a  healthier  nutritive  deposition,  in  the  place  of  the 
diseased  tissue  removed.  In  other  words,  they  are  an  alterative  remedy. 
This  influence  is  felt  especially  in  the  skin,  and  it  is  here,  consequently, 
that  their  curative  effects  are  most  obvious.  But,  beside  this  alterative 
operation,  they  act  revulsively,  in  relation  to  internal  diseases,  by  the 
irritation  they  produce  upon  the  surface. 

The  complaints  in  which  they  are  perhaps  most  beneficial  are  all  old, 
obstinate  cutaneous  eruptions,  in  which  the  skin  has  become  organically 
changed  by  the  disease,  with  little  or  no  remaining  tendency  to  active 
irritation  or  acuteness  of  inflammation.  Lepra,  psoriasis,  pityriasis, 
old  eczema  and  impetigo,  and  obstinate  prurigo,  are  examples  of  the 
kind.  Scabies,  too,  almost  always  yields  to  this  remedy. 

Under  sulphur,  the  various  general  or  constitutional  diseases  have 
been  mentioned  in  which  the  baths  are  most  used.  Chronic  rheu- 
matism, irregular  and  chronic  gout,  chronic  mucous  inflammations, 
whether  of  the  bronchia,  the  stomach  and  bowels,  or  the  urinary  and 
genital  passages,  consequently  chronic  catarrh,  cystirrhcea,  leucorrhcea, 
diarrhosa,  and  dysentery,  scrofulous  affections  without  fever,  and 
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secondary  syphilis,  constitute  a  catalogue  of  maladies,  offering  abundant 
opportunities  for  the  beneficial  influence  of  this  therapeutic  measure. 
Inertness  of  the  liver,  and  amenorrhcea  are  often  also  benefited  by  the 
stimulant  influence  extended  to  the  hepatic  and  uterine  functions  re- 
spectively. 

Another  important  application  of  the  sulphurous  baths  is  to  obviate 
the  poisonous  effects  of  lead  on  the  system.  But  enough  has  been  said 
on  this  subject  under  lead. 

Contraindications  are  offered,  as  before  stated,  by  fever,  acute  inflam- 
mation, and  tendencies  to  high  vascular  irritation;  and,  whenever  the 
bath  is  observed  to  develop  these  conditions,  it  should  be  suspended  for 
a  time,  or  abandoned. 

The  ordinary  strength  of  the  bath  is  four  ounces  of  the  sulphuret 
to  thirty  gallons  of  water ;  but,  to  meet  special  cases,  it  may  be  dimin- 
ished down  to  two  ounces  or  increased  to  six.  The  patient  may  remain 
in  the  bath  from  half  an  hour  to  two  or  three  hours ;  and  the  bathing 
may  be  repeated  daily,  or  less  frequently  as  the  case  may  require.  Care 
should  be  taken,  when  an  acid  is  added,  that  sulphuretted  hydrogen 
should  not  be  so  copiously  evolved  as  to  occasion  serious  inconvenience 
if  inhaled.  The  bath  should  be  prepared  in  a  wooden  tub. 


VII.  COLCHICUM. 

COLCHICUM  ROOT.  — COLOHIOI  RADIX.  U.  S.  —  COLCIIICI 
CORMUS.  Br. 

COLCHICUM  SEED.— COLCHICI  SEMEN.  U.  S.,  Br. 

Origin.  Colchicum  is  the  product  of  Golchicum  autumnale,  a  beauti- 
ful little  plant  commonly  called  meadow  saffron,  which  grows  wild  in 
Europe,  where  it  is  also  cultivated  for  medical  use.  The  root,  or  in 
botanical  language,  the  cormus,  formerly  called  the  bulb,  is  in  perfection 
in  the  summer,  near  the  close  of  which  it  puts  forth  an  offset,  which 
grows  at  the  expense  of  the  maternal  cormus,  and  sends  up  flowers  in 
the  autumn.  In  the  following  spring,  the  old  cormus  has  shrunk  con- 
siderably, and  gradually  goes  on  diminishing  till  it  perishes ;  while  the 
new  one  flourishes,  sends  up  the  fruit  and  leaves,  and  attains  its  full 
growth  in  summer.  It  is  generally  thought  that  the  virtues  of  the  root 
depend  very  much  upon  the  stage  of  its  growth,  and  that  the  proper 
period  for  collecting  it  is  from  the  early  part  of  June  to  the  middle  of 
August ;  as,  before  that  time,  it  has  not  become  fully  developed,  and 
afterwards  deteriorates  by  giving  up  its  substance  to  its  offspring.  All 
parts  of  the  plant,  the  leaves,  flowers,  and  fruit,  possess  medical  virtues, 
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as  well  as  the  cormus ;  but  it  is  only  this  and  the  seeds  that  are  recog- 
nized as  officinal. 

1.  COLCHICUM  ROOT.  When  fresh,  this  is  shaped  somewhat  like  the 
bulb  of  the  tulip,  though  rather  smaller,  is  covered  by  a  brown  mem- 
branous coating,  is  white,  solid,  and  fleshy  within,  and  contains  an  acrid 
milky  juice.    After  being  dried,  and  deprived  of  its  coating,  which  easily 
separates,  it  appears  rounded  on  one  side,  and  somewhat  flattened  on 
the  other,  where  there  is  generally  a  vertical  groove  running  from  the 
top  to  the  bottom  of  the  cormus.   Generally,  however,  before  being  dried, 
it  is  cut  into  thin  transverse  slices,  sometimes  into  vertical  slices,  in 
which  state  it  is  usually  kept  in  our  shops.     These  slices,  if  transverse, 
are  circular,  with  a  notch  on  one  side;  if  vertical,  are  heart-shaped. 
They  are  a  little  more  than  a  line  in  thickness ;  and  their  cut  surface  has 
a  grayish-white  colour,  and  starchy  appearance.    They  have  little  smell, 
but  a  hot,  acrid,  bitter  taste,  and  yield  their  virtues  readily  to  vinegar, 
wine,  or  spirit.     They  are  injured  by  keeping,  and  are  very  apt  to  be  of 
inferior  quality,  either  from  this  cause,  or  from  original  defect  in  the 
cormus.     The  best  test  of  their  efficacy  is  the  degree  in  which  they  pos- 
sess the  bitter  taste.* 

2.  COLCHICUM  SEEDS.  These  are  collected  in  the  summer,  when  quite 
ripe.     They  are  about  the  eighth  of  an  inch  in  diameter,  of  a  reddish- 
brown   colour  more  or  less  dark  on  the  outside,  whitish  within,  and 
similar  in  appearance  to  black  mustard  seed.     They  are  inodorous,  and 
have  an  acrid  bitter  taste.     Like  the  cormus,  they  readily  yield  their 
virtues  to  vinegar,  wine,  or  spirit.    They  are  less  apt  to  suffer  deteriora- 
tion in  drying,  or  by  time. 

Active  Principle.  The  activity  of  colchicum  depends  on  a  peculiar 
alkaline  principle  called  colchicia,  which,  when  first  discovered,  was 
supposed  to  be  identical  with  veratria,  but  which  Geiger  and  Hesse  de- 
monstrated to  be  quite  distinct.  For  the  mode  of  preparing  it,  and  its 
characteristic  properties,  see  the  U.  S.  Dispensatory.  Independently  of 
other  peculiarities,  it  differs  from  veratria  in  being  crystallizable,  soluble 

*  From  experiments  made  by  Professor  Schroff,  of  Vienna,  it  would  appear  that 
some  of  our  notions,  on  the  subject  of  the  relative  value  of  the  bulb  and  seeds,  and 
the  proper  season  for  gathering  the  bulb,  must  be  modified.  He  found  that  the  dried 
bulb,  dug  in  the  autumn,  is  superior  in  efficacy  to  the  seeds:  that  the  bulb  dug  in 
the  autumn,  and  dried  simply  by  exposure  to  the  sun  and  air,  loses  none  of  its 
strength  either  in  the  drying  process,  or  subsequently  by  keeping;  that  the  dried 
bulb  is  stronger  than  the  fresh  in  equal  weights ;  and  that  both  fresh  and  dried 
bulbs  arc  much  stronger  dug  in  the  autumn  than  in  the  summer.  The  drying  of  the 
whole  bulb  by  exposure  to  the  sun,  and  in  the  open  air,  is  better  than  any  other 
method;  and  good  bulbs,  kept  free  from  insects  and  other  avoidable  source  of  in- 
jury, will  retain  their  virtues  unimpaired  for  several  years.  (Am.  Journ.  of  P harm., 
July,  1857,  p.  324;  from  Oester.  Zeitschr.  fur  pract.  Heilkunde.) — Note  to  the  second 
edition. 
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in  water,  and  destitute  of  acrid  and  sternutatory  properties.  It  must  be 
a  powerful  poison,  as  one-tenth  of  a  grain  killed  a  young  cat  in  twelve 
hours.  It  exists  in  the  seeds  and  cormus,  and  probably  in  all  parts  of 
the  plant.* 

1.  Effects  on  the  System. 

Colchicum  is  locally  somewhat  irritant;  but  not  violently  so.  In 
moderate  medicinal  doses,  it  is  believed  often  to  act  beneficially  in  dis- 
ease, without  in  any  discoverable  manner  deranging  the  healthy  func- 
tions. Hence  it  must  be  considered  as  an  alterative;  and,  as  it  is  given 
with  a  view  more  to  an  influence  of  this  kind  than  for  its  sensible  effects, 
it  would  appear  properly  to  belong  to  the  present  class. 

More  largely  given,  it  produces  very  sensible  and  important  effects. 
One  of  the  first  and  most  common  of  these  is  nausea;  and  there  are  few 
medicines,  the  nauseating  effect  of  which  is  more  distressing  to  the  pa- 
tient. It  is  also  very  apt  to  purge,  and  in  considerable  doses  to  vomit; 
and,  if  given  to  a  certain  amount,  usually  produces  both  active  vomiting 
and  purging,  with  oppressive  nausea,  and  great  feelings  of  weakness  and 
prostration. 

When  not  carried  off  by  purging,  it  has  a  tendency  to  act  on  the  se- 
cretions, and  may  indeed  be  looked  on  as  a  universal  secretory  stimulant, 

*  Professor  Schroff,  of  Vienna,  has  communicated  the  following  results  of  experi- 
ments made  by  M.  Heinrich,  on  his  own  person,  with  colchicia.  One-hundredth  of  a 
grain  soon  produced  nausea,  which  lasted  for  several  hours;  and  the  pulse  was  re- 
duced in  the  first  two  hours  eleven  pulsations  in  the  minute.  Eight  hours  after  the 
first  dose,  he  took  one-fiftieth  of  a  grain.  Until  after  three  hours  and  a  half,  no 
effect  was  produced  except  eructations  and  a  slightly  increased  flow  of  saliva.  After 
this  there  were  nausea  and  griping  pains  in  the  bowels,  which  ended  in  violent 
vomiting  and  purging.  The  vomiting  continued  more  or  less  for  several  hours,  and 
was  followed  by  eructations,  nausea,  and  total  loss  of  appetite,  lasting  four  days, 
•with  tympanitic  abdomen,  gurgling,  sensitiveness  to  pressure,  griping  pains,  and  a 
disposition  to  diarrhoea.  The  day  following  the  taking  of  the  alkaloid,  there  were 
shivering  and  fever,  which  continued  for  several  hours,  obviously  owing  to  in- 
flammation of  the  bowels.  He  was  confined  to  his  bed  most  of  the  time  for  four 
days.  (B.  und  F.  Medieo-chir.  Rev.,  Jan.  1858,  p.  191.) 

Some  doubt  has  been  thrown  by  L.  Oberlin  upon  the  claims  of  colchicia,  as  pro- 
cured by  the  process  of  Geiger  and  Hesse,  to  be  the  pure  active  principle  of  colchi- 
cum.  By  a  simple  treatment  (see  U.S.  Disp.,  llth  ed.,  p.  284)  he  obtained  from  it 
a  crystallizable  product,  neither  acid,  alkaline,  nor  saline,  which  possessed  power- 
fully poisonous  properties,  and  must,  if  his  observations  may  be  relied  on,  form 
one  at  least  of  the  active  constituents  of  the  drug.  Oberlin  proposes  to  call  it 
colckiceine.  It  consists  of  nitrogen,  carbon,  hydrogen,  and  oxygen.  (Note  to  the 
second  edition  ) 

Since  the  experiments  of  Oberlin,  Mr.  J.  E.  Carter,  of  Philadelphia,  has  suc- 
ceeded in  extracting  an  alkaline  principle  from  the  bulb;  and  the  probability  is 
that  the  colchiceine  of  Oberlin  is  the  product  of  chemical  change  in  the  process  (See 
U.S.  Dispensatory,  12th  ed.,  p.  312.) — Note  to  the  third  edition. 
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acting  on  some  one  of  the  functions  preferably,  or  on  two  or  more  jointly, 
according  to  the  special  circumstances  of  the  case.  It  most  strikingly 
affects  the  skin  and  kidneys,  sometimes  producing  copious  diuresis,  some- 
times not  less  copious  diaphoresis,  being  most  disposed  to  the  former 
effect  when  the  patient  is  about,  and  drinks  freely  of  cold  water;  to  the 
latter,  when  he  is  warm  in  bed,  and  especially  when  its  use  is  conjoined 
with  that  of  an  opiate,  or  warm  drinks,  or  both.  Occasionally  it  is  said 
to  cause  profuse  salivation.  It  is  thought  also,  in  some  instances,  to 
stimulate  the  hepatic  and  bronchial  secretions,  and  to  act  as  an  emmena- 
gogue.  Some  have  ascribed  to  it  the  property  of  promoting  uterine  con- 
traction, and  thus  hastening  protracted  labours.  These  latter  effects, 
however,  are  only  occasional,  and  cannot  be  relied  on. 

Colchicum  has  been  supposed  to  have  the  properties  of  diminishing 
the  frequency  of  the  pulse,  and  abating  pain,  by  a  direct  influence,  inde- 
pendent of  its  nauseating  or  evacuant  operation;  but,  though  it  often 
undoubtedly  produces  the  effects  referred  to,  it  is  by  no  means  ascer- 
tained that  they  are  not  secondary  results;  and,  in  relation  to  the  relief 
of  pain,  I  am  quite  convinced,  from  my  own  observation,  that,  when  ex- 
perienced, it  is  always  a  consequence  of  some  antecedent  action.  I  am, 
however,  disposed  to  think  that  the  medicine  has  a  sedative  influence  on 
the  heart,  probably  through  the  organic  nervous  centres. 

Sometimes  symptoms  of  nervous  disorder  are  experienced  during  the 
action  of  colchicum,  such  as  headache,  and  feelings  of  weakness  and  de- 
pression ;  but  they  are  not  different  from  what  might  readily  be  supposed 
to  depend  on  nausea,  or  other  gastric  disorder. 

Certain  individuals  are  extremely  susceptible  to  the  influence  of  col- 
chicum, being  much  nauseated,  vomited,  and  greatly  distressed,  by  doses 
which  in  general  produce  no  sensible  effects  whatever. 

Poisonous  Effects.  Colchicum  is,  in  large  doses,  a  violent  and  ex- 
tremely fatal  poison,  and  numerous  instances  of  death  are  on  record  from 
its  having  been  taken  by  accident,  especially  in  consequence  of  mistaking 
its  vinous  or  spirituous  preparations  for  wine  or  ardent  spirits.  The 
symptoms  almost  universally  produced  are  nausea  and  violent  vomiting, 
usually  coming  on  in  about  half  an  hour,  followed  by  excessive  purging; 
and  the  two  continue  in  general,  till  near  the  close.  Along  with  them 
are  burning  sensations  in  the  oesophagus  and  stomach,  excessive  thirst, 
abdominal  pains,  tenesmus,  feelings  of  great  weakness,  and  extreme 
prostration,  as  indicated  by  the  hurried  respiration,  the  feeble  and  almost 
absent  pulse,  and  cold  extremities.  Death  usually  occurs  within  twenty- 
four  hours,  and  is  rarely  postponed  beyond  the  second  day.  In  some 
cases  purging  is  absent.  In  general  the  intellect  remains  clear  till  the 
last,  and  death  is  not  preceded  by  convulsions.  In  a  very  few  instances, 
headache,  stupor,  and  delirium  have  been  mentioned  among  the  symp- 
toms ;  but  not  more  frequently,  nor  in  greater  degree,  than  might  be  re- 


CHAP.  III.]  COLCHICUM.  423 

ferred  to  the  sympathetic  effect  of  the  gastro-intestinal  disorder.  Four 
autopsies  made  by  Dr.  Casper  at  Berlin,  and  five  by  M  Jules  Roux  at 
Toulon,  gave  the  following  results.  The  blood  was  of  a  dark,  cherry-red 
colour,  or  like  that  of  currant-jelly,  and,  according  to  Dr.  Casper,  was  of 
a  thick  consistence.  The  ascending  vena  cava  was  greatly  distended 
with  blood  in  all  the  cases;  the  kidneys  were  much  congested;  the  brain 
was  also  congested ;  but  the  lungs  were  normal.  In  the  cases  of  Dr. 
Casper,  the  right  side  of  the  heart  was  full  of  blood,  in  those  of  M.  Roux, 
that  organ  was  flaccid,  and  contained  a  little  dark  blood  sometimes  coag- 
ulated. The  liver  was  in  some  instances  congested,  in  others  not.  In 
M.  Roux's  cases  the  spleen  and  portal  vein  were  congested  ;  the  stomach 
and  bowels  were  in  two  of  the  cases  quite  normal,  in  one  merely  con- 
gested, and  in  the  others  reddened  or  much  softened,  indicating  gastro-ente- 
ritis,  but  not  ulcerated.  The  absence  of  inflammation  of  the  stomach  has 
been  noticed  in  other  cases.  (Lond.  Med.  Times  and  Gaz.,  June,  1855, 
p.  605.)  Death  has  been  caused,  in  one  instance,  by  two  drachms  and 
a  half  of  the  tincture  of  colchicum ;  and,  in  another  instance,  the  same 
result  followed  the  medical  administration  of  three  drachms  and  a  half 
of  the  wine.  (Taylor  on  Poisons)  In  general,  more  than  an  ounce  of 
the  wine  has  been  taken  in  the  fatal  cases. 

In  the  treatment  of  the  poisoning,  after  the  free  use  of  demulcent  drinks 
to  wash  out  the  stomach,  opiates  should  be  given  by  the  mouth  or  rec- 
tum, strong  sinapisms  applied  over  the  abdomen,  and  stimulants,  such 
as  wine-whey,  administered,  if  necessary  to  prevent  death  from  prostra- 
tion. 

Mode  of  Operation.  It  is  most  probable  that  colchicum  produces  its 
effects,  even  the  purging  and  vomiting,  through  absorption,  the  active 
principle  being  taken  into  the  circulation,  and  operating  through  the  blood, 
either  directly  on  the  parts  affected,  or  primarily  on  the  organic  nervous 
centres  which  govern  the  functions.  In  favour  of  this  view  is  the  length 
of  time  which  elapses  before  the  emetic  effect  is  produced,  unlike  in  this 
respect  the  operation  of  the  more  acrid  emetics,  as  sulphate  of  copper; 
the  intense  nausea  and  prostration  produced  by  large  doses;  and  the 
fact,  stated  by  Sir  E.  Home,  that  by  160  drops  of  the  wine  injected  into 
the  jugular  vein  of  a  dog,  the  same  symptoms  of  vomiting,  purging,  and 
prostration,  as  from  the  poison  taken  into  the  stomach  in  man,  were  ob- 
served, and,  after  death,  universal  inflammation  of  the  gastric  mucous 
membrane.  The  increased  secretion  is  the  obvious  result  of  the  acrid 
principle  introduced  into  the  circulation,  and  seeking  an  outlet  from  the 
system  by  the  various  emunctories. 

The  absence  of  symptoms  of  proper  nervous  disorder  proves  that  the 
medicine  does  not  act  directly  on  the  cerebral  centres,  or  those  of  animal 
life,  and  that  it  cannot,  therefore,  rank  with  the  narcotics.  The  proba- 
bility is,  that  it  immediately  depresses  the  heart  and  lungs,  through  the 
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nervous  centres  in  the  medulla  oblongata;  and  this  depression  may  be 
so  great,  from  over-doses,  as  to  suspend  the  functions  of  these  organs. 
The  fatal  effects  of  poisonous  doses  are  more  rapid  than  can  be  accounted 
for  by  the  simple  impression  on  the  stomach  and  bowels,  which,  though 
sometimes  inflamed,  are  in  other  instances  quite  sound;  while  the  most 
violent  and  even  corrosive  action  of  such  medicines  as  arsenic  and  the 
mineral  acids,  completely  disorganizing  as  they  do  the  gastric  membrane, 
often  allows  the  patient  to  linger  for  several  days.  » 

Is  it  possible  to  approach  to  a  solution  of  the  question,  as  to  the  na- 
ture of  the  alterative  action  of  colchium?  Some  observations,  made 
upon  the  character  of  the  urine  under  its  influence,  tend  to  throw  light 
upon  the  subject.  Many  years  since  it  was  asserted  by  Professor  Che- 
lius,  of  Heidelberg,  that  colchicum,  given  during  the  existence  of  gout 
and  rheumatism,  occasioned  a  great  increase  of  uric  acid  in  the  urine. 
This  was  afterwards  stated  by  Dr.  Graves,  of  Dublin,  not  to  be  a  con- 
stant result;  but  comparatively  recent  experiments  by  Dr.  Maclagan,  of 
Edinburgh,  tend  strongly  to  confirm  the  statements  of  Chelius.  Dr. 
Maclagan  examined  the  urine  before  and  after  the  use  of  colchium,  in  a 
considerable  number  of  rheumatic  cases,  and  uniformly  found  both  the 
urea  and  uric  acid  in  the  urine  greatly  increased.  In  two  instances, 
which  he  reports  in  detail,  the  increase  was  gradual  from  the  beginning 
to  the  close  of  the  administration  of  the  remedy.  In  one  case,  it  was 
from  10.49  parts  of  urea  and  .257  parts  of  uric  acid  in  1000  of  the  urine, 
at  starting,  to  17.635  of  the  former  and  1.034  of  the  latter,  on  the  eigh- 
teenth day  ;  in  the  second  case,  from  6.358  and  .097  in  the  beginning,  to 
16.824  and  .936  on  the  twelfth  day.  Thus,  the  urea  was  more  than 
doubled,  on  the  average  of  the  two  cases,  and  the  uric  acid  more  than 
quintupled.  At  the  same  time,  the  blood  which,  at  starting,  in  one  of 
the  cases  contained  a  little  both  of  urea  and  uric  acid,  at  the  close  of  the 
experiment  did  not  exhibit  a  trace  of  either.  (Ed.  Monthly  Journ.  of 
Med.  Sci.,  N.  S.,  v.  231.)  Similar  results  were  obtained  by  Dr.  Wm. 
A.  Hammond,  of  the  U.  S.  Army,  who  found  colchicum  the  only  one, 
out  of  several  diuretics  employed,  which  increased  the  quantity  of  solid 
matters,  organic  and  inorganic,  discharged  with  the  urine.  Before  the 
exhibition  of  colchicum,  the  average  daily  discharge  of  organic  matters 
by  urine,  for  three  days,  was  33.29  grammes;  for  the  three  following 
days,  under  the  use  of  the  colchicum,  it  was  42.04  grammes,  or  a  daily 
average  increase  of  about  26  per  cent.  (Proceed,  of  Ac  ad.  of  Nat.  Sci., 
Nov.  1858.)*  It  has  been  inferred,  from  these  observations,  that  col- 

*  It  should  be  stated  here  that  Dr.  Garrod  has  drawn  different  conclusions  from 
his  observation  of  three  or  four  cases,  having  found  that  colchicum  rather  dimin- 
ished the  excretion  of  uric  acid,  and  had  no  marked  effect  on  that  of  urea.  (Lancet, 
Am.  ed.,  Sept.  1858,  p.  194.) — Note  to  the  second  edition. 

The  more  recent  experiments  of  Dr.  Wm.  Moss,  of  Philadelphia,  though  too  lim- 
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chicum  cures  gout  and  rheumatism  by  causing  an  evacuation  of  the  urea 
and  uric  acid,  existing  in  the  blood  in  these  complaints.  I  infer  some- 
thing more.  The  increase  was  not  merely  sufficient  to  deprive  the  blood 
of  the  accumulation,  arising  from  a  previously  defective  elimination  ;  but 
it  was  greatly  in  excess  beyond  the  ordinary  normal  amount  excreted  in 
health.  Thus,  Becquerel  states  the  average  urea  in  health  at  12.102  in 
1000  and  uric  acid  at  0.398,  which  is  very  much  less  than  the  amount 
eliminated  in  the  above  cases  under  the  influence  of  colchicum.  It  would 
appear,  therefore,  that  colchicum  has  the  property  of  increasing  the  pro- 
duction of  urea  and  uric  acid  ;  in  other  words,  of  accelerating  the  process 
of  normal  change  or  disintegration  of  the  tissues ;  thus  assimilating  it, 
according  to  the  views  I  have  presented,  to  the  other  great  alteratives, 
which  prove  most  efficient  in  the  treatment  of  disease.  This  property 
of  hastening  the  disintegrating  process  seems  to  be  connected  with  the 
acrid  property,  which  renders  all  these  bodies  more  or  less  stimulant  to 
the  secretions  in  general.  The  experiments,  however,  with  colchicum, 
as  with  the  other  alteratives  in  this  relation,  require  extension.  Should 
it  be  found  that  an  ordinary  effect  of  colchicum  is  to  increase  the  urea 
and  uric  acid  in  the  urine,  in  health  as  well  as  during  the  existence  of 
rheumatism,  the  result  will  be  confirmatory  of  these  views. 

2.  Therapeutic  Application. 

Colchicum  was  probably  known  to  the  ancients  ;  though  some  doubt 
is  entertained  whether  it  was  the  particular  species  now  employed,  or 
another  of  the  same  genus,  which  is  referred  to  by  their  medical  writers. 
But,  whatever  may  have  been  known  of  the  medicine,  it  was  entirely 
lost  sight  of  until  again  brought  before  the  notice  of  the  profession  by 
Storck,  of  Vienna,  who,  in  a  treatise  published  in  1763,  recommended  it 
as  a  useful  remedy  in  dropsy  and  other  diseases.  For  a  short  time  it 
enjoyed  considerable  reputation  as  a  diuretic  and  expectorant;  but  had 
again  passed  into  disuse,  when  the  supposed  discovery,  that  it  was  the 
active  ingredient  of  the  eau  medicinale  d'Husson,  a  secret  remedy, 
famous  in  the  cure  of  gout,  once  more  revived  its  reputation,  and  gave 
it  a  place  among  our  most  valuable  medicines,  which  it  has  ever  since 
held,  and  is  not  likely  soon  to  lose.  This  eau  medicinale  was  prepared 
by  a  French  military  officer,  named  Husson,  in  the  latter  part  of  the  last 
century,  and  proved  so  successful  as  an  antiarthritic  remedy,  that  many 
attempts  were  made  to  discover  its  source  and  composition.  It  was 

ited  in  number,  in  regard  to  colchicum,  to  justify  a  positive  conclusion,  so  far  as 
they  go,  tend  to  verify  the  results  obtained  by  Dr.  Garrod.  Dr.  Moss  took  60  drops 
of  the  wine  of  the  fresh  root  daily  for  five  days,  and  states  as  the  result  that,  though 
the  quantity  of  urine  and  its  solid  ingredients  were  somewhat  increased,  that  of 
urea  remained  almost  precisely  as  in  health,  and  the  uric  acid  was  slightly  dimin- 
ished. (Am.  J.  of  Med.  Sci.,  April,  1861,  p.  387.) — Note  to  the  third  edition. 
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soon  found,  as  originally  stated  by  M.  Husson,  to  be  of  vegetable  origin; 
and,  so  early  as  1782,  MM.  Cadet  and  Parmentier  announced  that  it  was 
a  vinous  infusion.  The  claim  was  advanced,  in  favour  of  several  plants, 
of  being  the  chief  ingredient,  in  consideration  of  similarity  of  effects ; 
and,  among  them,  of  white  hellebore  and  colchicum.  Mr.  Want,  of 
London,  put  forth  the  claim  of  the  latter  medicine;  and  circumstances, 
independently  of  its  effects,  have  given  colour  to  the  opinion  of  its  iden- 
tity with  that  celebrated  nostrum.  At  all  events,  it  has  been  found 
practically  to  answer  the  same  purpose;  so  that  we  now  no  longer  hear 
of  the  eau  medicinale,  except  in  its  relations  with  the  new  remedy. 

1.  Gout.  It  seems  to  me  impossible  to  doubt,  that  colchicum  has  pe- 
culiar efficacy  in  the  treatment  of  gout.  No  one  now  claims  for  it  the 
power  of  eradicating  that  disease,  when  firmly  seated.  In  most  instances, 
the  diathesis  forms  an  inherent  part  of  the  constitution  derived  from  the 
parent.  It  is  a  modification  stamped  upon  the  original  organic  constitu- 
ents of  the  frame,  and  we  might  as  well  attempt  to  eradicate  a  tempera- 
ment, as  to  remove  the  inherited  gouty  diathesis.  But  that  the  remedy 
has  a  powerful  effect  in  moderating,  and  even  controlling  the  gouty 
paroxysm,  and  other  symptomatic  demonstrations  of  the  concealed  dis- 
ease, is  proved,  I  think,  beyond  all  reasonable  controversy,  by  the  almost 
united  testimony  of  the  practitioners  who  have  employed  it,  and  the  host 
of  sufferers  who  have  experienced  and  daily  experience  its  benefits.  It 
has  been  said  that  any  other  medicine,  or  combination  of  medicines,  act- 
ing equally  on  the  stomach  and  bowels,  and  the  various  secretions,  would 
prove  equally  effectual ;  but  this  statement  is  at  once  contradicted  by 
the  fact,  that  all  other  known  medicines  of  similar  powers,  and  almost 
all  possible  combinations  of  medicines,  have  been  tried,  and  all  aban- 
doned for  this  one,  which  has  now  maintained  its  ground  for  fifty 
years  or  more.  We  might  as  well,  it  seems  to  me,  deny  the  superior 
powers  of  opium  as  an  anodyne  and  soporific,  as  to  deny  the  peculiar 
efficacy  of  colchicum  in  gout. 

At  one  time  it  was  feared  that,  like  the  temporary  expedients  before 
and  still  occasionally  used,  it  might  afford  present  relief  at  the  expense 
of  future  injury;  that  the  paroxysm,  though  suppressed,  would  be  likely 
to  return  sooner,  and  with  greater  severity,  than  if  it  had  been  left  to  its 
ordinary  course;  and  that,  in  the  end,  life  would  be  shortened.  But  ex- 
perience has  not  confirmed  these  apprehensions.  There  are  few,  I  pre- 
sume, who  look  upon  gout  with  the  same  fear.s  as  formerly.  We  have 
found  a  remedy  which  not  only  relieves  the  sufferings  of  the  disease,  but 
tends  to  prevent  injuiy  to  the  constitution,  by  obviating,  in  a  consider- 
able degree,  the  wear  and  tear  of  the  paroxysms.  It  does  not  operate 
merely  by  removing  the  inflammatory  symptoms,  as  bleeding,  purging, 
and  cold  water  will  often  do,  but  it  removes  them  safely ;  because  it 
modifies  that  very  condition,  which  gives  rise  to  the  paroxysm.  This  is 
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its  peculiar  excellence.  It  answers,  in  some  degree,  the  purposes  of  the 
paroxysm  itself,  by  removing  for  a  time  the  morbid  condition,  which 
periodically  and  inevitably  accumulates  under  the  influence  of  the  diath- 
esis. The  humoral  physicians  explain  this  result  upon  the  supposition, 
that  it  causes  the  elimination  from  the  blood  of  the  uric  acid,  or  some 
other  principle  which  they  suppose  to  be  the  materies  morbi,  and  the 
presence  of  which  in  the  blood  produces  all  the  phenomena  of  the  dis- 
ease. But,  considering  the  great  frequency  with  which  uric  acid  is 
thrown  out  from  the  system  abundantly,  and  of  course  must  have  ex- 
isted in  the  blood  before  being  thrown  out,  without  the  existence  of  one 
peculiar  gouty  symptom,  we  are,  I  think,  justified  in  concluding,  that 
this  acid  is  present  in  the  blood  in  gout  as  in  other  complaints,  simply 
as  one  of  the  incidents  of  the  disease,  and  that  its  mere  elimination  from 
the  blood  has  little  to  do  with  the  cure.  The  probability  is,  that  colchi- 
cum  operates  as  an  alterative  in  the  relief  of  gout,  changing  the  condi- 
tion of  the  organic  structure,  possibly,  as  before  suggested,  by  stimulating 
the  disintegration  of  the  tissues,  and  thus  removing  for  a  time  the  very 
substratum  upon  which  the  paroxysm  rests.  If  it  be  true,  as  the  obser- 
vations of  Chelius,  Maclagan,  and  Hammond  render  probable,  that  col- 
chicum  produces  an  increase  in  the  discharge  of  urea  and  uric  acid,  far 
beyond  the  normal  amount,  the  fact  would  go  far  to  show  that  there  is 
some  basis  for  this  view  of  its  remedial  influence. 

It  was  at  first  supposed  that,  in  order  to  suppress  the  gouty  paroxysm, 
it  was  necessary  to  administer  the  colchicum  largely,  so  as  to  produce 
active  vomiting  and  purging,  at  least  the  latter ;  and  certainly  a  more 
speedy  effect  is  obtained  in  this  way;  but  the  united  voice  of  experience 
is  at  present  in  favour  of  a  more  moderate  use  of  the  remedy,  which  is 
thus  safer  and  less  disagreeable,  and  in  the  end  not  less  effectual.  My  own 
method  of  using  it  has  been,  after  the  evacuation  of  the  bowels,  to  admin- 
ister twenty  drops  of  the  officinal  wine  of  the  root  every  four  hours,  until 
some  evidence  of  its  action  is  shown,  either  by  nausea,  disturbance  of 
bowels,  or  increased  secretion  from  the  skin  or  kidneys ;  and  then  to 
sustain  such  an  amount  of  these  effects  as  may  consist  perfectly  with 
the  comfort  of  the  patient ;  considering  them  not  as  means  of  relief,  so 
much  as  mere  proofs  that  the  medicine  is  acting.  Should  no  obvious 
effects  take  place,  the  dose  should  be  increased ;  if  uncomfortable  nausea 
or  much  purgation  be  produced,  it  should  be  reduced,  or  the  medicine 
omitted  for  a  time.  It  will  often  be  found  desirable  to  obviate  its  emetic 
and  purgative  tendencies,  and  give  it  a  direction  "to  the  skin,  by  com- 
bining it  with  some  preparation  of  opium,  as  the  solution  of  sulphate  of 
morphia.  This  is  especially  proper  when  the  general  state  of  the  con- 
stitution is  feeble,  and  the  disease  is  disposed  to  the  changeable  or  neu- 
ralgic forms.  On  the  contrary,  should  the  bowels  be  constipated,  fever 
exist,  and  the  general  state  of  the  system  be  tolerably  vigorous,  it  may 
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be  proper  to  combine  the  preparation  of  colchicum  with  a  purgative,  as 
magnesia,  the  sulphate  of  magnesia,  or  infusion  of  senna,  or  two  or  more 
of  these  together. 

It  is  not  only  in  the  regular  gouty  paroxysm  that  colchicum  is  useful. 
It  is  probably  not  less  efficacious  in  the  various  other  morbid  affections 
in  which  the  diathesis  occasionally  explodes,  whether  inflammatory  or 
nervous.  The  only  contraindication  is  irritation  of  the  stomach,  and 
that  sort  of  irritation  which  shows  itself  by  nausea  and  vomiting;  and 
even  here  the  remedy  may  sometimes  be  used  with  advantage,  in  the 
form  of  enema  with  opiates. 

Unfortunately,  the  influence  of  the  remedy  is  sometimes  impaired  by 
the  habit  of  using  it ;  but  it  is  still  the  most  efficient  to  which  recourse 
can  be  had ;  and  the  fact  should  serve  to  put  us  upon  our  guard  against 
its  early  abuse.  In  chronic  gout,  it  is  less  efficacious  than  in  the  acute 
form  ;  but  even  here  will  often  serve  greatly  to  relieve  the  patient.  It 
is  advised,  at  present,  by  those  most  experienced  in  its  use,  not  to  omit 
the  remedy  with  the  first  subsidence  of  the  symptoms;  but  to  go  on 
with  it,  in  gradually  diminishing  doses,  until  the  paroxysm  has  wholly 
passed  away,  and  indeed  for  some  time  afterwards. 

2  JRheumatism.  From  the  use  of  colchicum  in  gout  to  its  use  in  rheu- 
matism the  transition  was  obvious;  and  many  have  found  it  scarcely  less 
efficacious  in  the  latter  than  in  the  former  affection.  I  confess  that  my 
experience  does  not  conform  with  theirs.  In  acute  rheumatism,  though 
I  have  used  it  considerably,  I  have  been  able  to  discover  from  it  no 
greater  effect  than  from  any  other  medicine,  which  would  equally  affect 
the  bowels  and  the  secretions.  I  do  not  think  I  have  ever  seen  it  arrest 
at  once,  or  materially  shorten  a  case  of  the  disease ;  and  for  some  years 
I  have  almost  abandoned  its  use.  Nor  is  it  much  more  effectual  in  fixed 
chronic  rheumatism.  But  there  are  intermediate  conditions  of  the  dis- 
ease, coming  under  the  denomination  of  subacute  rheumatism,  sometimes 
seated  in  the  muscles,  sometimes  in  the  joints,  and  often  internal,  and 
much  disposed  to  change  its  position,  in  which  the  medicine  has  seemed 
to  me  to  have  been  occasionally  very  useful,  especially  combined  with 
morphia.  The  same  remark  is  applicable  to  the  nervous  or  neuralgic 
forms.  Of  course,  the  remedy  is  peculiarly  applicable  to  those  inter- 
mediate forms,  seemingly  in  part  gout  and  in  part  rheumatism,  which 
are  generally  designated  as  rheumatic  gout,  or  gouty  rheumatism. 

3.  Acute  Cutaneous  Eruptions.  In  acute  attacks  of  skin  diseases,  as 
lichen,  prurigo,  herpes,  urticaria  and  other  rashes,  etc.,  colchicum  may 
sometimes  be  used  with  advantage ;  and,  when  these  affections  occur  in 
gouty  individuals,  should  generally  be  added  to  other  remedies,  as  they 
are  often,  under  such  circumstances,  nothing  more  than  one  of  the  protean 
forms  in  which  that  disease  shows  itself.  But,  even  without  this  com- 
plication, the  medicine  may  sometimes  prove  useful  in  these  complaints, 
through  its  ordinary  evacuant  and  eliminative  properties. 
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4.  Fevers,  and  Inflammatory  Diseases  generally.    From  its  influence 
on  the  bowels  and  the  secretions,  but  chiefly  in  consequence  of  a  supposed 
direct  depressing  power  over  the  circulation,  colchicum  has  been  recom- 
mended in  these  affections ;  but  its  tendency  to  disturb  the  stomach  is  a 
strong  contraindication;    and,  as  we  are  in  possession  of  other  more 
powerful  and  more  easily  managed  antiphlogistic  remedies,  it  is  little 
employed.     It  is  wholly  inapplicable  to  typhoid  cases. 

5.  Gonorrhoea.    Dr.  Eisenmann,  of  Wurtzburg,  having  discovered  that 
a  patient,  for  whom  he  had  prescribed  a  mixture  of  wine  of  colchicum 
and  laudanum  for  rheumatic  ophthalmia,  had  been  cured,  while  under 
the  influence  of  the   medicine,   of   a   gonorrhoea  with  which  he  was 
affected,  was  induced  to  try  the  combination  in  several  other  cases  of 
the  latter  complaint,  and  all,  without  exception,  were  cured  in  a  few  days. 
No  other  remedy  was  taken,  and  no  local  application  made  except  tepid 
water.    Absolute  rest,  however,  was  directed,  and  the  diet  was  chiefly  of 
milk.     Of  a  mixture  consisting  of  six  parts  of  the  wine  of  colchicum 
and  one  part  of  laudanum,  eighteen  or  twenty  drops  were  given  three 
times  daily.     None  of  the  cases  resisted  the  treatment  longer  than  a 
week.   (B.  and  F.  Medico-chir.  Rev.,  Jan.  1860,  p.  178.) 

6.  Dropsy.    This  is  the  disease  in  which  the  medicine  was  originally 
used  by  Storck,  and  in  which  it  was  at  one  time  thought  to  possess  ex- 
traordinary powers.     When  it  operates  actively  as  a  diuretic,  it  may  cer- 
tainly prove  useful  in  the  removal  of  dropsical  effusions;  but  this  effect 
cannot  be  relied  on ;  and  its  disturbing  influence  on  the  stomach  and 
bowels,  when  urged  somewhat  strongly,  would  render  it  frequently  in- 
appropriate.    It  is  much  inferior  in  efficacy  to  several  other  diuretics, 
and  has  no  superior  power,  that  I  am  aware  of,  to  recommend  it  in  this 
affection  generally.     When,  however,  as  often  happens,  dropsy  is  asso- 
ciated with,  or  dependent  on  gouty  disease,  colchicum  may  with  great 
propriety  be  administered  in  connection  with  the  more  certain  diuretics. 
It  has  been  particularly  recommended  in  dropsical  collections  in  the  peri- 
cardium and  chest,  conjoined  with  rheumatic  or  gouty  cardiac  disease. 

7.  Asthma  and  Pectoral  Diseases.     The  possession  of  expectorant 
properties  has  recommended  colchicum  in  cases  of  bronchial  disease; 
and  it  has  been  thought  specially  useful  in  chronic  bronchitis  associated 
with  asthmatic  phenomena,  as  in  the  affection  formerly  denominated 
humoral  asthma.     Even  in  the  paroxysm  of  spasmodic  asthma  it  may 
sometimes  prove  useful.     Irregular  and  nervous  gout  so  often  assumes 
the  asthmatic  character,  that,  independently  of  the  influence  which  col- 
chicum may  exercise  in  this  disease,  through  its  nauseating  and  expec- 
torant effects,  it  may  often  be  found  useful  through  its  antiarthritic 
virtues. 

8.  Nervous  Affections.    In  neuralgia,  colchicum  is  often  very  useful ; 
because  nothing  is  more  common  than  gout  and  rheumatism  lurking 
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under  that  garb.  The  remedy  has  also  been  used,  with  asserted  success, 
in  tetanus  idiopathic  and  traumatic,  in  chorea,  hypochondriasis,  hysteria, 
etc.  Its  powerful  nauseating  and  depressing  effects  in  large  doses  will 
no  doubt  often  suppress  nervous  disorder,  as  the  same  influences  from 
any  other  agent ;  but,  except  when  these  complaints  may  be  associated 
with  a  gouty  diathesis,  there  is  no  special  call  for  this  remedy. 

Finally,  colchicum  has  been  employed  against  the  tapeworm,  and  not 
without  supposed  success. 

There  is  one  great  rule,  in  the  application  of  this  remedy,  which  will 
often  be  of  practical  advantage ;  namely,  whenever  no  obvious  contra- 
indication to  its  use  is  presented,  to  have  recourse  to  it,  in  persons  sus- 
pected of  a  gouty  diathesis,  whenever  any  peculiar  obstinacy  in  any 
affection  whatever,  not  clearly  incurable,  may  lead  to  the  probable  infer- 
ence that  gout  may  have  something  to  do  with  its  inveteracy.  Thus,  in 
a  gentleman  affected  with  a  most  obstinate  chronic  laryngitis  and  angina, 
which  had  resisted  treatment  for  months,  the  disease  yielded  very  speedily 
to  a  blue  pill  taken  at  bedtime,  and  a  dose  of  wine  of  colchicum  and  mag- 
nesia in  the  morning'.  The  mercurial,  previously  to  this  addition,  had 
been  of  little  or  no  obvious  advantage. 

3.  Administration. 

The  dried  cormus  or  seeds  may  be  given  in  powder,  in  the  dose  of 
from  two  to  eight  grains  every  four,  six,  or  eight  hours,  until  the  effects 
of  the  medicine  are  obtained,  and  gradually  increased  if  necessary ;  but 
colchicum  is  at  present  almost  never  used  in  this  form.  The  common 
forms  of  administration  are  the  wines,  tincture,  or  extract.  I  almost 
always  employ  preferably  the  wine  of  the  root;  because,  being  a  satu- 
rated solution  of  the  soluble  matter  of  the  cormus,  it  may,  if  properly 
prepared,  be  confidently  relied  on,  so  far  as  mere  activity  in  the  medicine, 
is  concerned.  Should  it  be  desirable,  from  any  cause,  to  administer  the 
remedy  in  the  solid  state,  the  officinal  acetous  extract  may  be  used.  The 
doses  of  these  preparations  are  given  below.  The  medicine  is  sometimes 
employed  externally  in  the  form  of  wine  or  tincture. 

1.  Wine  of  Colchicum  Root  (ViNUM  COLCHICI  RADICIS,  U.  8.;  YINUM 
COLCHICI,  Br.)  is  best  prepared,  according  to  the  directions  of  the  U.  S. 
Pharmacopoeia,  by  means  of  percolation.  A  preparation  is  secured  by 
this  process,  in  which  all  the  virtues  that  two  pints  of  wine  can  extract 
from  a  troypound  of  the  dried  cormus  are  contained.  The  wine  is 
saturated,  and  consequently,  though  duly  filtered,  is  apt  to  become  tur- 
bid on  exposure.  The  dose  is  from  ten  minims  to  a  fluidrachm.  The 
full  medium  dose,  when  it  is  desirable  to  avoid  nausea,  is  about  twenty 
minims;  and  some  individuals  cannot  bear  this  quantity.  A  flui- 
drachm will  often  vomit.  Two  and  a  half  fluidrachms  are  said  to  have 
proved  fatal. 
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2.  Wine  of  Colchicum  Seed  (VINUM  COLOHICI  SEMINIS,    U.  S.)  is 
made  in  the  proportion  of  four  troyounces  of  the  seeds  to  two  pints  of 
sherry  wine.    This  ought,  if  properly  prepared,  to  be  of  equable  strength, 
as  the  seeds  keep  well.     The  dose  is  from  thirty  minims  to  two  flui- 
drachms.     Two  fluidounces  have  destroyed  life. 

3.  Tincture  of  Golchicum  (TINCTURA  COLCHICI,  U.  S.;  TINCTURA  COL- 
CHIOI  SEMINIS,  Br.,  U.  S.  1850)  is  made  in  the  same  proportions  as  the 
wine  of  the  seeds;  diluted  alcohol  being  used  as  the  menstruum.     The 
objection  to  it,  as  an  internal  remedy,  is  the  large  proportion  of  spirit  it 
contains.     The  dose  is  from  thirty  minims  to  two  fluidrachms.     It  may 
be  used  externally,  either  alone  or  in  combination  with  the  camphorated 
tincture  of  soap,  in  gouty,  rheumatic,  syphilitic,  and  neuralgic  pains. 

4.  Compound   Tincture  of  Colchicum   (TINCTURA    COLCHICI    COM- 
POSITA,  Lond.)  is  a  preparation  of  the  late  London  Pharmacopeia,  dif- 
fering from  the  preceding  only  in  the  use  of  aromatic  spirit  of  ammonia 
as  the  menstruum.     It  is  consequently  more  stimulant  than  the  simple 
tincture,  and  is  somewhat  antacid ;  but  these  properties  can  scarcely  be 
considered  as  advantages.     It  is  little  used,  and  has  been  omitted  in  the 
British  Pharmacopoeia. 

5.  Vinegar  of  Colchicum  (AcETUM  COLCHICI,  U.  S.)  is  an  infusion  of 
colchicum  root  in  diluted  acetic  acid;   the  proportions  being  a  troy- 
ounce  of  the  former  to  a  pint  of  the  latter.     Vinegar  or  diluted  acetic 
acid  is  an  excellent  solvent  of  the  active  matter  of  colchicum;  and  the 
preparation  was  at  one  time  considerably  used  in  dropsy.     At  present, 
however,  it  is  little  employed.     The  dose  is  from  thirty  minims  to  two 
fluidrachms. 

6.  An  Extract  of  Colchicum  (EXTRACTUM  COLCHICI,  Br.)  is  directed 
in  the  British  Pharmacopoeia  to  be  prepared  by  evaporating  the  ex- 
pressed juice  of  the  fresh  bulbs ;  the  juice  having  been  first  heated  to  the 
boiling  point  to  coagulate  the  albumen,  and  then  strained  before  concen- 
tration.     This  preparation  is  not  recognized  in  our  national  code,  proba- 
bly because  the  fresh  bulbs  are  not  to  be  readily  obtained.     The  dose  is 
one  or  two  grains. 

7.  Acetic  Extract  of  Colchicum  (EXTRACTUM  COLCHICI  ACETICUM, 
U.  S.)  is  prepared  by  first  treating  the  colchicum  root  with  cold  diluted 
acetic  acid,  and  afterwards  evaporating  the  acetous  infusion.    This  is  an 
excellent  preparation,  containing  all  the  virtues  of  the  root,  and  nmeh 
prescribed  when  it  is  desired  to  exhibit  colchicum  in  the  form  of  pill. 
The  dose  is  from  one  to  three  grains. 

8.  Two  Fluid  Extracts  are  directed  in  the  U.  S.  Pharmacopoeia ;  one 
of  the  root  (EXTRACTUM  COLCHICI  RADICIS  FLUIDUM,  U.  S.) ;  the  other 
of  the  seed  (EXTRACTUM  COLCHICI  SEMINIS  FLUIDUM,  U.  S.).   They  are 
nothing  more  nor  less  than  highly  concentrated  tinctures,  of  which  a 
fluidounce  is  intended  to  represent  the  virtues  of  a  troyounce  of  the 
cormus  or  seed.     The  dose  is  from  two  to  eight  minims. 
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VIII.  SARSAPARILLA.  U.S. 

SARSA.  Br. 

Origin.  Sarsaparilla  consists  of  the  roots  of  different  plants  belonging 
to  the  genus  Smilax.  It  was  formerly  referred  to  Smilax  Sarsaparilla, 
which  is  indigenous  in  this  country  ;  but  it  is  now  believed  that  none  of 
the  commercial  drug  is  obtained  from  that  species.  The  particular  plants 
which  are  known,  or  believed  to  furnish  it,  are  Smilax  medica  growing 
in  Mexico,  and  S.  syphilitica,  S.  officinalis,  and  S.  papyracea,  which 
inhabit  different  parts  of  the  northern  section  of  South  America,  especi- 
ally New  Granada,  Venezuela,  and  the  northern  provinces  of  Brazil. 
All  these  species  are  climbing,  briery  plants,  having  long  slender  roots, 
which  proceed  in  all  directions  from  a  common  rootstalk  or  rhizome. 

Several  varieties  of  sarsaparilla  exist  in  commerce,  distinguished  by 
the  names  of  the  places  of  shipment,  or  the  region  whence  they  are  de- 
rived ;  as  the  Honduras,  Vera  Cruz  or  Tampico,  Jamaica,  Caracas, 
Brazil,  etc.;  and  some  importance  has  been  attached  to  these  designa- 
tions, as  indicative  of  superior  or  inferior  quality  in  the  drug;  but  I  be- 
lieve that,  in  relation  to  the  real  value  of  sarsaparilla  as  a  medicine,  it  is 
to  be  judged,  not  by  the  place  of  growth,  or  any  distinctive  exterior 
characters,  but  solely  by  the  degree  in  which  it  possesses  the  peculiar 
taste  of  the  medicine ;  so  that  the  roots  which  have  no  taste  whatever 
may  be  looked  on  as  inert. 

As  sarsaparilla  is  usually  imported,  it  consists  either  of  whole  roots, 
including  rootstalk  and  radicals,  folded  lengthwise,  or  of  the  latter  exclu- 
sively, separated  from  the  rhizome,  and  in  either  case  bound  together,  in 
large  cylindrical  bundles,  by  circular  turns,  either  of  the  rootlets  them- 
selves, or  of  some  flexible  stem.  In  some,  however,  of  the  commercial 
varieties,  the  whole  roots  come  separately ;  large  numbers  of  them  being 
loosely  packed  in  bales. 

Sensible  Properties  and  Solubility.  The  rootstalk,  when  attached,  is 
usually  rejected.  The  proper  roots  are  several  feet  in  length,  about  as 
thick  as  a  goose-quill  on  the  average,  flexible,  generally  wrinkled  longi- 
tudinally, and  of  a  grayish-brown  or  reddish-brown  colour  externally, 
and  whitish  or  slightly  reddish  within.  They  consist  of  a  central  pith, 
a  layer  of  ligneous  fibre,  and  outside  of  this  a  cortical  portion,  covered 
with  the  coloured  epidermis.  From  the  tenacity  of  the  woody  layer, 
they  can  often  be  split  for  great  portions  of  their  length. 

In  its  ordinary  state,  sarsaparilla  has  little  or  no  smell;  but  it  be- 
comes distinctly  odorous  in  decoction.  Its  taste  is  at  first  simply  mucila- 
ginous, or  but  very  slightly  bitter ;  but,  if  of  good  quality,  it  soon  be- 
comes, on  being  chewed,  decidedly  acrid,  and  leaves  a  durable  and 
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disagreeable  sense  of  acrimony  in  the  mouth  and  fauces.  It  imparts  its 
virtues  slowly  to  cold  water,  more  rapidly  to  boiling  water,  and  still 
more  readily  to  diluted  alcohol,  which  is  the  proper  menstruum.  Water, 
unless  in  very  large  quantity,  seems  to  be  incapable  of  exhausting  the 
root;  and  by  long  boiling  its  virtues  are  sensibly  impaired. 

Chief  Constituents.  The  active  constituent  of  sarsaparilla  is  probably 
a  principle  first  isolated  by  Dr.  Palotta  in  1824,  and  variously  named. 
The  proper  title  for  it  is  sarsaparillin ;  but  it  has  been  called  also 
paraglin,  smilacine,  salseparine,  and  parillinic  acid.  It  is  a  white 
crystallizable  substance,  inodorous,  of  little  taste  in  the  solid  state,  but 
bitter,  acrid,  and  nauseous  in  solution,  very  slightly  soluble  in  cold  water, 
more  soluble  in  boiling  water,  and  very  soluble  in  alcohol,  especially 
when  heated.  Ether  and  the  volatile  oils  also  dissolve  it.  Its  aqueous 
solution,  like  the  decoction  of  sarsaparilla  itself,  has  the  property  of 
frothing  very  much  when  agitated.  It  is  said  to  be  volatilized  at  the 
temperature  of  a  salt-bath ;  and  this  fact  accounts  for  the  effect  of  de- 
coction in  impairing  the  virtues  of  the  root.  For  the  mode  of  preparing 
sarsaparillin,  see  the  IT.  S.  Dispensatory.  It  has  been  given  internally, 
and  found  to  be  borne  well  by  the  stomach  in  the  dose  of  six  grains. 
Nine  grains  caused  nausea,  and  a  feeling  of  weight  in  the  epigastrium. 
According  to  Dr.  Palotta,  in  doses  of  from  two  to  thirteen  grains,  it  oc- 
casions a  sense  of  constriction  in  the  throat,  nausea,  and  diaphoresis, 
and  depresses  the  circulation. 

Besides  sarsaparillin,  the  root  contains  a  minute  proportion  of  volatile 
oil,  some  resin  and  extractive,  and  a  large  proportion  of  starch.  With 
this  last  principle  its  medicinal  activity  was  at  one  time  thought  to  be 
associated;  and  hence  originated  the  long  boiling  to  which  it  was 
formerly  subjected,  and  which  was  retained  by  some  of  the  British 
authorities  until  the  consolidation  of  their  different  Pharmacopeias  into 
one.  The  starch  is  wholly  inert,  and  the  long  boiling  only  injurious. 

Effects  on  the  System.  In  the  ordinary  medicinal  doses,  sarsaparilla 
produces  little  sensible  effect.  It  is  thought,  and  probably  with  justice, 
moderately  to  promote  perspiration  and  the  secretion  of  urine.  In  this 
respect,  it  resembles  most  other  acrid  substances  which  enter  the  circu- 
lation. The  system  is  intolerant  of  their  presence  ;  and  hence  the 
eliminating  functions  are  made  specially  susceptible  to  their  excitant  in- 
fluence. Sarsaparilla,  however,  is  almost  always  administered  with  a  large 
quantity  of  liquid ;  and  it  is  not  easy  to  determine  how  much  of  the  effect 
on  the  secretions  is  to  be  ascribed  to  the  medicine,  and  how  much  to  the 
vehicle.  In  larger  doses,  it  produces  feelings  of  gastric  oppression, 
nausea,  and  sometimes  vomiting.  Its  sensible  effects,  however,  are  not 
sufficient  to  explain  the  therapeutic  advantages  ascribed  to  it;  and  they 
who  claim  for  it  extraordinary  value  as  a  medicine,  must  refer  its  cura- 
tive effects  to  an  alterative  influence.  Like  the  other  alteratives  already 
VOL.  n. — 28 
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considered,  it  may  have  the  property  of  stimulating  the  normal  func- 
tions of  disintegration  and  I'epair  into  increased  activity,  thereby  re- 
moving gradually  the  substratum  of  the  morbid  action,  and  the  disease 
along  with  it. 

Therapeutic  Application.  Few  medicines  have  suffered  such  vicissi- 
tudes of  popularity  as  sarsaparilla ;  at  one  time  being  in  high  repute,  at 
another  almost  entirely  neglected,  then  again  revived,  to  be  again  de- 
pressed; but  at  no  time  commanding  a  unanimous  opinion  in  its  favour. 
Introduced  about  the  year  1530  into  Europe,  from  the  Spanish  West 
Indies,  where  it  enjoyed  much  repute  as  an  antisyphilitic  remedy,  it 
came  into  considerable  vogue;  but  seems  to  have  afterwards  been 
almost  lost  sight  of  until  again  brought  into  notice,  about  the  middle  of 
the  seventeenth  century,  by  Sir  William  Fordyce,  who  recommended  it 
strongly  as  an  adjuvant  and  corrective  of  mercury,  in  the  treatment  of 
the  venereal  disease.  Cullen's  unfavourable  opinion  had  probably  no 
little  influence  in  setting  the  current  of  professional  sentiment  once  more 
against  it;  and,  at  the  commencement  of  the  present  century,  and  for 
some  time  afterwards,  it  seems  to  have  been  much  neglected.  Empirics, 
however,  now  took  possession  of  the  abandoned  remedy ;  and  the  suc- 
cess they  met  with,  either  from  the  efficacy  of  the  sarsaparilla  itself,  or 
of  the  secret  additions  they  made  to  it,  was  striking  enough  once  more 
to  attract  the  notice  of  the  regular  profession,  by  whom  the  medicine 
was  again  received  into  a  favour,  which  it  has  not  subsequently  lost.  It 
seems  to  me  impossible  to  resist  the  conclusion,  which  this  short  history 
suggests,  that  a  remedy  cannot  be  quite  inert,  which  has  so  often  risen 
into  notice  after  neglect,  and  which,  though  considered  useless  by  many, 
has  the  voice  of  the  greater  number,  and  those  probably  the  most  ex- 
perienced, in  its  favour.  One  cause,  probably,  of  the  unfavourable 
opinion  has  been  the  ignorance  of  what  gives  real  efficacy  to  the  medi- 
cine, and  the  consequent  vicious  methods  of  pharmaceutical  treatment 
to  which  it  has  been  subjected.  It  is  not  strange  that  practitioners  have 
been  often  disappointed,  when  they  estimated  a  specimen  of  the  root, 
not  by  its  acrimony,  but  by  the  proportion  of  starch  it  contained,  and, 
in  order  to  extract  this  inert  starch  for  use,  tortured  the  medicine  with 
an  amount  of  boiling,  sufficient  almost  wholly  to  drive  off  or  destroy  the 
proper  active  principle. 

Secondary  syphilis  is  the  affection  in  the  treatment  of  which  sarsapa- 
rilla has  always  enjoyed  the  highest  reputation.  It  is  on  all  hands  ad- 
mitted to  be  inadequate  to  the  cure  of  the  primary  disease;  and  there 
are  probably  few  who  would  venture  to  trust  the  secondary  symptoms 
to  sarsaparilla  alone.  But,  associated  with  mercury,  it  seems  to  have 
produced  effects  which  could  not  always  be  obtained  from  that  medicine 
unaided ;  and  it  is  thought  very  often  to  have  corrected  that  cachectic 
state  of  system,  or  depraved  health,  which  has  remained  in  syphilitic 
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cases  after  the  use  of  mercury,  and  which  it  has  been  customary  to  as- 
cribe to  that  medicine  ;  as  we  daily  see,  in  miasmatic  regions,  the  shat- 
tered health  produced  and  left  behind  by  intermittent  and  remittent 
fevers,  ascribed  to  the  quinia  by  which  the  febrile  paroxysms  had  been 
subdued.  The  curative  effect  of  sarsaparilla  is  very  slow,  because  the 
alterative  change  of  tissue,  upon  which  its  efficacy  probably  depends,  is 
also  slow ;  and  this  very  slowness  may  constitute  one  of  its  real  merits ; 
as  it  seems  difficult  seriously  to  abuse  a  remedy  of  such  feeble  physio- 
logical action.  But  gradually,  under  its  use,  the  appetite  often  increases, 
the  general  nutrition  improves,  the  secretions  assume  their  normal  state, 
and  the  morbid  phenomena  disappear,  one  after  another,  till  finally  health 
is  restored.  A  new  and  healthy  tissue  has  taken  the  place  of  the  old  and 
diseased. 

As  a  remedy  for  the  unhealthy  condition,  thought  to  be  sometimes  left 
behind  by  mercury  acting  excessively  or  too  long,  it  may  be  supposed  to 
operate  by  the  slow  removal  or  disintegration  of  the  morbidly  mercu- 
rialized structure,  which  has  taken  the  place  of  that  previously  existing, 
and  to  the  removal  of  which  the  prostrated  energies  of  the  system  may 
be  inadequate. 

Chronic  rheumatism,  various  forms  of  scrofulous  disease,  and 
chronic  cutaneous  eruptions,  are  the  other  complaints  in  which  sarsa- 
parilla has  been  used  with  supposed  advantage ;  and,  in  any  case  of  gen- 
eral cachexia,  or  depraved  condition  of  health,  which  can  be  traced  to  no 
special  cause,  and  for  which  there  is  no  known  special  remedy  or  set  of 
remedies,  this  medicine  may  be  appropriately  used,  in  connection  with 
others  which  may  seem  to  offer  some  hope  of  benefit. 

Administration.  The  powder  of  sarsaparilla  may  be  given  in  the  dose 
of  from  thirty  grains  to  a  drachm,  three  or  four  times  daily,  to  be  grad- 
ually increased  until  a  slight  effect  on  the  stomach  is  experienced,  and 
then  somewhat  diminished  so  as  to  be  kept  within  the  nauseating  point. 
One  drachm  of  the  most  efficacious  parcels  will  sometimes  produce 
nausea.  But  this  is  not  an  eligible  form  for  administering  the  medicine, 
in  consequence  of  the  large  proportion  of  useless  matter.  The  following 
are  the  several  officinal  preparations  used. 

The  Simple  Infusion  (!NPUSUM  SARSAPARILLA,  U.  S.  1850)  is  pre- 
pared by  digesting  an  ounce  of  the  bruised  root  in  a  pint  of  boiling  water 
for  two  hours;  or,  preferably,  by  the  process  of  percolation,  the  same 
proportions  being  used.  This  is  probably  as  efficient  a  preparation  as 
can  be  made  of  sarsaparilla  alone,  by  means  of  water  as  the  menstruum. 
But,  as  water  is  incapable  of  taking  up  all  the  virtues  of  the  root,  unless 
used  in  very  large  proportion,  the  preparation  is  not  a  very  strong  one. 
The  dose  of  it  is  three  or  four  fluidounces,  three  times  a  day. 

A  simple  decoction  may  be  prepared  by  macerating  two  ounces  of  the 
bruised  root  in  a  quart  of  water  for  an  hour,  then  boiling  for  ten  or 
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fifteen  minutes  in  a  covered  vessel,  and  straining  the  liquid.  This  is 
essentially  the  decoction  of  the  British  Pharmacopoeia  (DECOCTUM  SAR- 
SJE,  Br.),  and,  in  reference  to  its  strength,  may  be  considered  as  identi- 
cal with  the  former  U.  S.  infusion.  The  long  boiling  formerly  directed 
by  the  British  Colleges  has  been  entirely  abandoned,  as  not  only  need- 
less, but  injurious. 

The  Compound  Decoction  of  Sarsaparilla  (DECOCTUM  SARSAPA- 
RILL^E  COMPOSITUM,  U.  S.;  DECOCTUM  SARS^E  CoMposiTUM,  Br.)  is  made, 
according  to  the  U.  S.  Pharmacopoeia,  by  macerating  six  troypunces  of 
bruised  sarsaparilla,  a  troyouuce,  each,  of  bark  of  sassafras  root  sliced, 
guaiacum  wood  rasped,  and  liquorice  root  bruised,  and  three  drachms  of 
mezereon,  in  four  pints  of  water,  for  twelve  hours ;  then  boiling  for  fif- 
teen minutes,  straining,  and  adding,  through  the  strainer,  sufficient  water 
to  make  the  decoction  measure  four  pints.  This  is  an  imitation  of  a 
preparation  formerly  in  great  repute,  under  the  name  of  Lisbon  diet 
drink,  and  is  one  of  the  best  forms  in  which  sarsaparilla  can  be  pre- 
scribed. Guaiacum  wood  yields  very  little  of  its  virtues  to  water; 
liquorice  root  merely  serves  by  its  demulcent  properties  to  obtund  some- 
what the  acrimony  of  the  other  ingredients,  and  the  sassafras  bark 
answers  little  other  purposes  than  to  impart  flavour ;  so  that  the  effi- 
ciency of  the  decoction  depends  mainly  on  the  sarsaparilla  and  mezereon. 
The  dose  is  about  four  fluidounces,  three  or  four  times  a  day. 

The  Compound  Syrup  of  Sarsaparilla  (SYRUPUS  SARSAPARILLA 
COMPOSITUS,  U.  S.)  is  made  by  first  forming  a  tincture,  with  diluted 
alcohol,  of  sarsaparilla,  guaiacum  wood,  roses,  senna,  and  liquorice  root, 
then  evaporating  off  most  of  the  alcohol,  and  incorporating  sufficient 
sugar  with  the  residue  to  form  a  syrup,  which  is  flavoured  with  a  minute 
quantity  of  the  volatile  oils  of  sassafras,  anise,  and  partridge- berry.  This 
syrup  was  prepared  in  imitation  of  the  famous  sirop  de  Cuisinier,  and 
differs  from  the  decoction  mainly  in  the  omission  of  mezereon,  and  the 
introduction  of  senna,  which  renders  it  slightly  laxative.  It  is  very 
much  used,  and  perhaps  the  most  popular  preparation  of  sarsaparilla 
employed  in  this  country.  It  is  an  entirely  different  preparation  from 
the  syrup  formerly  directed  by  the  British  Colleges,  in  which  sarsaparilla 
was  the  only  active  ingredient,  and  that  probably  rendered  inert,  or 
nearly  so,  by  long  boiling.  The  dose  of  the  compound  syrup  is  half  a 
fluidounce,  three  or  four  times  a  day. 

The  Extract  of  Sarsaparilla  (EXTRACTUM  SARSAPARILLA,  U.  S.  1850) 
was  made,  according  to  our  former  code,  by  first  forming  a  tincture  of 
sarsaparilla  with  diluted  alcohol,  by  means  of  percolation,  then  distilling 
off  the  alcohol,  and  evaporating  the  residue  to  a  proper  consistence. 
The  diluted  alcohol  thoroughly  exhausted  the  root  of  its  active  matter, 
while  it  left  the  inert  starch;  and  the  heat  necessary  for  the  concentra- 
tion of  the  preparation,  if  properly  regulated,  was  not  sufficient  to  drive  off 
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or  decompose  the  sarsaparillin.  The  extract  may,  therefore,  be  considered 
as  having  had  all  the  virtues  of  the  sarsaparilla  in  a  concentrated  state, 
and  was  an  excellent  preparation.  It  has,  I  think  unfortunately,  been 
abandoned  in  the  recent  revision  of  our  Pharmacopoeia;  as  it  gave  the 
opportunity  of  exhibiting  the  medicine  in  the  solid  form,  which  is  some- 
times desirable.  The  dose  is  from  ten  to  twenty  grains,  three  or  four 
times  a  day. 

The  Fluid  Extract  of  Sarsaparilla  (EXTRACTUM  SARSAPARILLA 
FLUIDUM,  U.  S.;  EXTRACTUM  SARS^E  LIQUIDUM,  Br.)  is  prepared  by 
first  forming  a  tincture  of  sarsaparilla,  by  means  of  percolation,  then 
evaporating  the  tincture  sufficiently,  and  adding  a  considerable  propor- 
tion of  sugar,  which  contributes  to  the  preservation  of  the  fluid  extract. 
Each  minim  represents  a  grain  of  the  root,  and  the  dose  is  therefore 
from  thirty  to  sixty  minims.  The  British  preparation  is  made  from  an 
infusion  instead  of  tincture;  a  little  rectified  spirit  being  added,  at  the 
end,  in  order  to  preserve  it. 

Compound  Fluid  Extract  of  Sarsaparilla  (EXTRACTUM  SARSAPA- 
RILL^E  FLUIDUM  COMPOSITUM,  U.  S.)  is  a  compound  preparation,  in 
making  which,  all  the  ingredients  of  the  compound  decoction,  except 
the  guaiacum,  are  treated  with  diluted  alcohol  so  as  to  form  a  tincture, 
which  is  afterwards  very  much  reduced  by  evaporation,  and  then  in- 
corporated with  enough  sugar  to  enable  it  to  keep.  This  is  an  excel- 
lent preparation,  and  may  be  considered  as  representing  the  compound 
decoction  in  a  very  concentrated  state.  The  dose  is  a  fluidrachm,  equiva- 
lent to  a  drachm  of  the  root. 


IX.  GUAIACUM. 

GUAIACUM  WOOD.— GUAIACI  LIGNUM.  U.  S.,  Br. 
GUAIAC.— GUAIACI  RESINA.  U.  S.,  Br. 

Origin.  There  are  two  products  of  Guaiacum  officinale,  a  large  tree 
growing  in  the  West  Indies,  which  are  employed  in  medicine  ;  namely, 
the  wood,  and  a  resinous  substance  obtained  in  various  methods  from 
the  trunk.  It  is  to  the  latter  that  the  name  of  guaiac,  as  officinally  used 
in  this  country,  properly  belongs. 

1.  GUAIACUM  WOOD  (Guaiaci  Lignum},  often  called  lignum  vitse,  is 
usually  imported  in  billets,  with  the  bark  attached.  It  is  hard,  com- 
pact, and  heavy,  with  the  central  or  heart-wood  of  a  brownish-green 
colour,  and  the  outer  portion  or  sap-wood,  yellow.  In  the  shops  it  is 
usually  kept  in  the  state  of  shavings  or  raspings,  which  have  the  two 
colours  mixed.  Inodorous  under  ordinary  circumstances,  it  acquires  a 
distinct  and  somewhat  fragrant  sjnell  when  rubbed  or  heated.  Its  taste 
is  slight  at  first,  but  becomes  feebly  acrid  when  it  is  chewed.  It  yields 
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its  virtues  partially  to  water,  and  completely  to  alcohol.  These  depend 
on  au  extractive  matter  and  resin,  the  former  of  which  is  somewhat  acrid, 
and  is  the  only  active  part  which  water  extracts  from  the  wood. 

2.  GUAIAC  (Guaiaci  JResina),  or  guaiacum  resin,  is  obtained  in  three 
different  methods.  1.  It  sometimes  exudes  in  the  form  of  a  liquid  juice 
from  the  tree,  either  spontaneously  or  through  wounds  in  the  bark,  and 
concretes  on  exposure.  2.  Another  method  of  obtaining  it  is  to  bore  a 
hole,  by  means  of  an  auger,  longitudinally  into  one  end  of  a  log  or  billet 
of  the  wood,  and  to  put  the  other  end  into  a  fire.  The  resinous  matter 
contained  in  it  melts  with  the  heat,  and,  running  out  through  the  auger 
hole,  is  received  in  vessels,  in  which  it  hardens.  3.  The  third,  and,  I 
presume,  the  most  common  method,  is  to  boil  the  chips,  sawTdust,  and 
pieces  of  bark,  in  water,  holding  common  salt  in  solution,  and  to  skim 
off  the  melted  resin  as  it  rises  to  the  surface.  Procured  in  this  manner, 
it  is  in  irregular  masses,  which  are  obviously  full  of  impurities,  such  as 
small  fragments  of  bark,  etc.,  from  which  it  may  be  freed  by  melting  and 
straining. 

Sensible  and  Chemical  Properties.  As  guaiac  is  kept  in  the  shops, 
it  is  usually  in  irregular  lumps,  of  a  greenish-brown  or  dark-olive  colour 
on  the  outside,  and,  when  broken,  exhibiting  a  smooth,  shining,  con- 
choidal  surface,  which  is  at  first  reddish-brown,  but  assumes  a  green 
tint  on  exposure.  The  edges  of  the  broken  pieces  are  translucent.  The 
powder  is  of  a  light-gray  colour,  changing  to  green  with  time,  and  is  apt 
to  cohere  into  a  mass,  which  ultimately  becomes  compact  and  hard,  in 
consequence,  probably,  of  a  partial  fusion  in  hot  weather.  The  odour 
is  feeble,  but  agreeable,  and  increased  by  heat.  The  taste  is  at  first 
scarcely  perceptible,  but  after  a  time  becomes  sensibly  acrid,  and  persists 
long.  Guaiac  softens  in  the  mouth,  melts  at  a  low  temperature,  and  is 
inflammable.  It  yields  about  nine  per  cent,  of  its  weight  to  water,  and 
is  wholly  dissolved,  with  the  exception  of  impurities,  by  alcohol.  It  is 
also  soluble  in  ether  and  alkaline  solutions.  The  alcoholic  solution  is  of 
a  dark-brown  colour,  deposits  resin  on  the  addition  of  water,  and  imparts 
a  blue  colour  to  milk,  gluten  and  vegetable  products  containing  it,  mu- 
cilage of  gum  arabic,  etc.  The  change  to  green  which  guaiac  undergoes 
on  exposure,  is  thought  to  be  owing  to  the  absorption  of  oxygen.  It 
consists  of  9  parts  of  extractive  matter,  and  91  of  resin,  in  100  parts. 
The  resin  has  peculiarities  which  distinguish  it  from  other  resinous  sub- 
stances, and  has  received  the  name  of  guaiacin.  It  has  the  acid  prop- 
erty of  uniting  with  alkalies  to  form  soluble  compounds,  and,  in  view 
of  this  property,  is  sometimes  called  guaiacic  acid.  The  mineral  acids 
are  incompatible  with  guaiac. 

Effects  of  the  Wood  and  Resin  on  the  System.  As  the  wood  owes  all 
its  virtues  to  the  guaiac  contained  in  it,  the  effects  of  the  two  are  identi- 
cal, only  that  the  wood  is  feebler.  The  ordinary  remedial  doses  produce 
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little  observable  effect.  When  the  quantity  taken  is  sufficiently  large  to 
make  itself  decidedly  felt,  there  is  a  sense  of  warmth  in  the  stomach,  fol- 
lowed by  slight  anorexia,  with  dryness  of  the  mouth,  thirst,  and  often  a 
moderate  general  excitement,  indicated  by  some  increase  in  the  frequency 
of  pulse  and  heat  of  skin.  There  is  also  a  tendency  to  increased  secretion, 
especially  from  the  skin  or  kidneys ;  one  or  the  other  direction  being 
taken,  according  to  attendant  circumstances.  If  the  patient  is  kept  warm 
in  bed,  and  the  powder  of  ipecacuanha  and  opium,  or  the  antimonials, 
with  warm  drinks,  are  at  the  same  time  exhibited,  profuse  perspiration 
is  often  induced,  probably  more  copious  than  it  would  be  without  the 
guaiac.  If,  on  the  contrary,  the  patient  is  walking  about,  and  takes 
cold  drinks,  the  medicine  is  more  apt  to  act  as  a  diuretic.  In  large  doses 
it  frequently  operates  on  the  bowels.  It  is  thought  also  by  some  to 
stimulate  the  menstrual  flux,  and  occasionally  seems  to  act  as  a  siala- 
gogue.  Like  other  substances  acting  as  irritants  to  the  stomach  and 
bowels,  it  sometimes  occasions  an  eruption  upon  the  skin.  In  great  ex- 
cess, it  produces  nausea,  vomiting,  purging,  and  febrile  symptoms. 

From  its  occasional  effects  in  increasing  perspiration,  it  has  usually 
been  ranked  among  the  stimulating  diaphoretics;  but  this  effect  is  neither 
so  considerable  nor  certain  as  to  serve  as  a  sufficient  basis  for  classifi- 
cation. 

Like  sarsaparilla  and  some  other  acrid  substances,  guaiac  appears  to 
operate  as  an  alterative,  and,  through  this  agency,  to  produce  whatever 
curative  effects  are  obtained  from  its  use.  It  probably  enters  the  circu- 
lation, and  there  excites  the  different  emunctories,  and  at  the  same  time 
the  whole  ultimate  organic  structure,  including  the  capillaries;  modifying 
its  condition  favourably  in  some  cases  of  disease. 

Therapeutic  Application.  The  virtues  of  the  wood  are  said  to  have 
been  known  to  the  aborigines,  from  whom  the  Spaniards  derived  the 
medicine.  It  was  taken  to  Europe  so  early  as  1508,  and  acquired  great 
reputation  in  the  treatment  of  syphilis,  which  gave  origin  to  the  name  of 
wood  of  life  (lignum  vitae),  by  which  it  has  ever  since  been  distinguished. 
But  its  powers  were  greatly  exaggerated  ;  and  at  present  it  is  considered 
as  a  mere  accessary  to  other  measures,  and  of  very  doubtful  efficiency 
even  in  this  capacity.  It  is  almost  never  used,  except  in  association 
with  sarsaparilla,  in  the  compound  decoction  and  compound  syrup  of 
that  root.  The  Edinburgh  College  still  gave  directions,  in  the  last  edition 
of  their  Pharmacopoeia,  for  a  Decoction  (DECOCTUM  GUAIACI,  Ed.),  pre- 
pared by  boiling  guaiac  wood,  raisins,  sassafras  root,  and  liquorice  root 
in  water.  It  was  the  old  decoction  of  the  woods  formerly  in  much  re- 
pute as  an  adjuvant  to  an  alterative  course  of  mercurials  or  antimonials, 
in  syphilis,  chronic  rheumatism,  cutaneous  affections,  etc.,  but  now  very 
seldom  used. 

The  resin  is  more  active,  and  has  considerable  reputation  in  the  treat- 
ment of  rheumatism  and  some  other  diseases. 
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In  acute  rheumatism,  it  appears  to  be  sometimes  useful  at  that  period 
of  the  disease  when  the  time  for  depletion  is  passed,  and  moderate  stimu- 
lation is  not  inadmissible.  Under  these  circumstances,  it  may  be  given 
combined  with  opium  and  ipecacuanha,  nitre,  calomel,  or  the  antimonials, 
one  or  more,  in  the  dose  of  ten  or  fifteen  grains  every  two  hours.  It  is, 
however,  probably  better  adapted  to  the  subacute  or  neuralgic  cases,  and 
especially  the  chronic,  in  which  it  is  much  employed,  either  in  the  form 
of  powder,  or  of  tincture,  which  is  generally  preferred. 

In  the  early  stage  of  the  hay  asthma,  during  the  existence  of  coryza, 
Dr.  D.  Lewis,  of  London,  finds  it  useful,  given  every  night  at  bedtime, 
in  the  dose  of  twenty  grains,  in  a  cup  of  warm  tea. 

It  is  also  used  occasionally  in  cases  of  chronic  and  irregular  or  nerv- 
ous gout,  especially  when  a  stimulant  is  required. 

In  amenorrhcea  and  dysmenorrhcea,  it  was  a  favourite  remedy  with  the 
late  Professor  Dewees,  of  Philadelphia ;  and,  as  the  latter  of  these  affec- 
tions is  probably  often  nothing  more  than  disguised  rheumatism,  its  use- 
fulness is  readily  intelligible.  I  have  myself  employed  it  in  some  cases 
with  apparent  success ;  that  is,  the  patients  recovered  under  its  use.  In 
one  instance,  the  woman,  who  was  married  and  had  previously  been 
sterile,  became  pregnant. 

Secondary  syphilis,  chronic  cutaneous  diseases,  different  forms  of 
scrofula,  and  indefinite  cachectic  states  of  system  without  special  name, 
have  been  treated  with  guaiacum;  but  always  in  combination  with  other 
remedies.  Thus,  it  is  one  of  the  ingredients  in  the  Compound  Pills  of 
Antimony  (PILULE  ANTIMONII  COMPOSITE,  U.  S.;  Compound  Calomel 
pills,  PILULE  CALOMELANOS  COMPOSITE,  U.S.  1850,  Br.),  or  Plum- 
mer's  pills,  as  they  are  commonly  called,  in  which  it  is  associated  with 
calomel  and  precipitated  sulphuret  of  antimony,  and  which  are  occa- 
sionally prescribed  in  the  complaints  above  mentioned.  (See  page  306.) 

Dr.  James  Jackson,  of  Boston,  thinks  that  guaiac  may  sometimes  be 
advantageously  used  as  a  laxative,  in  the  dose  of  a  drachm,  in  habitual 
constipation  (Letters  to  a  Young  Physician,  p.  291) ;  and  Dr.  Brinton, 
of  London,  has  found  it  highly  useful  in  tonsillitis,  given  in  the  dose  of 
from  twenty  to  sixty  grains,  every  four  hours,  with  or  without  other 
medicines.  (Lancet,  Am.  ed.,  July,  1857,  p.  90  )  Dr.  J.  W.  Walker,  of 
Spilsby,  England,  while  confirming  the  statement  as  to  the  efficacy  of 
guaiac  in  all  kinds  of  sore-throat,  in  which  he  regards  it  as  a  specific, 
recommends  it  as  superior  to  all  other  remedies  in  diphtheria,  in  which, 
however,  he  gives  it  conjointly  with  chlorate  of  potassa  and  cinchona. 
The  following  is  his  formula ; — mix  together  four  scruples  of  chlorate  of 
potassa,  half  a  fluidounce  of  compound  tincture  of  cinchona,  from  four  to 
six  fluidrachras  of  compound  tincture  of  guaiac;  a  sufficiency  of  honey, 
and  eight  fluidounces  of  water.  Of  this  mixture  he  gives  from  a  flui- 
drachm  to  a  fluidounce,  according  to  the  age,  at  intervals  of  from  one 
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to  four  hours.  (Am.  Journ.  of  Med.  Sci.,  April,  1862,  p.  522;  from  Med. 
T.  and  Gaz.,  Dec.  14,  1861.) 

Administration.  Guaiac  is  given  in  substance,  or  tincture.  The  dose 
of  the  resin  is  from  ten  to  thirty  grains,  which  may  be  exhibited  in  pill, 
or  in  powder  suspended  in  milk,  or  in  water  rendered  viscid  by  sugar 
and  gum  arabic.  With  water  alone  it  will  not  mix.  It  may  be  made 
into  the  form  of  Mixture  (MisiuRA  GUAIACI,  Br.),  by  rubbing  together 
a  drachm  and  a  half  of  the  powder,  two  drachms  of  sugar,  and  a  drachm 
of  powdered  gum  arabic,  and  adding,  during  the  trituration,  ten  fluid- 
ounces  of  a  mixture  of  equal  parts  of  pure  water  and  the  U.  S.  cinnamon 
water.  The  dose  of  this  mixture  would  be  one  or  two  fluidounces. 

There  are  two  tinctures,  the  simple  and  ammoniated. 

The  Simple  Tincture  (TINCTURA  GUAIACI,  U.  S.)  is  merely  a  solution 
of  guaiac  in  alcohol,  and  is  given  in  the  dose  of  a  fluidrachm  three  times 
a  day,  increased  if  necessary. 

The  Ammoniated  Tincture  (TINCTURA  GUAIACI  AMMONIATA,  U.  S., 
Br.)  is  prepared  with  aromatic  spirit  of  ammonia,  instead  of  alcohol, 
and  differs  from  the  preceding  in  being  more  stimulant,  and  at  the  same 
time  somewhat  antacid.  The  dose  is  the  same. 

Both  tinctures  are  decomposed  by  water;  and  the  resin  thrown  down 
refuses  to  mix  with  that  fluid,  so  thafc  it  is  advisable  to  administer  the 
tincture  in  sweetened  water,  thin  mucilage,  or  milk. 


X.  MEZEREON. 

MEZEREUM.  U.  S.,  Br. 

Origin.  As  directed  by  our  officinal  code,  and  as  found  in  the  shops 
of  this  country,  mezereon  is  the  bark  of  two  species  of  Daphne,  namely, 
D.  Mezereum,  and  D.  Gnidium,  both  small  shrubs,  growing  in  Europe, 
the  former  abundantly  in  Great  Britain,  the  latter  in  the  southern  parts 
of  the  Continent.  The  bark  both  of  the  stem  and  root  is  efficient;  but 
it  is  that  of  the  stem  which  is  most  common  in  our  markets. 

Sensible  Properties  and  Solubility.  The  bark  is  in  strips,  often  several 
feet  in  length,  about  an  inch  in  breadth  where  broadest,  and  gradually 
tapering  towards  one  or  both  ends.  It  is  covered  externally  with  a  gray- 
ish or  reddish-brown,  easily  separable  epidermis,  is  whitish  on  the  inner 
surface,  very  tough  and  flexible,  and  comes  to  us  either  folded  in  bundles, 
or  wrapped  in  balls.  In  the  recent  state,  it  has  a  nauseous  smell,  and 
an  extremely  acrid  taste ;  when  dried,  it  is  nearly  inodorous,  but  retains 
much  of  its  acrid  taste,  which  is  preceded  by  a  sense  of  sweetness.  It 
yields  its  virtues  to  water  and  alcohol. 

Active  Principles.    Mezereon  contains  a  peculiar  crystallizable  prin- 
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ciple,  of  a  bitter,  rough  taste,  called  daphnin,  and  an  acrid  resinoid  sub- 
stance, slightly  soluble  in  water,  upon  which  the  irritant  properties  of 
the  bark  depend.  It  contains  also  a  volatile  acrid  principle,  probably  a 
volatile  oil,  which  is  most  abundant  in  the  fresh  bark,  but  either  escapes, 
or,  as  suspected  by  Vauquelin,  is  changed  into  the  acrid  resin  by  time. 
When  mezereon  is  boiled  with  water,  an  acrid  principle,  according  to 
Mr.  Squire,  escapes  with  the  vapour ;  but  it  is  not  given  off  when  the 
bark  is  boiled  in  alcohol,  probably  because  the  temperature  is  not  suffi- 
ciently high. 

Effects  on  the  System.  Mezereon  is  a  powerful  local  irritant,  in  its 
recent  state  inflaming  and  vesicating  the  surface,  and,  even  when  dried, 
producing  the  same  effect,  though  much  more  slowly.  When  swallowed, 
therefore,  it  is  capable  of  severely  irritating  the  stomach,  and  may  even 
prove  poisonous  by  the  violence  of  its  local  action. 

In  such  doses  as  not  to  disturb  the  stomach,  it  is  supposed  to  stimu- 
late the  secretions,  particularly  those  of  the  skin  and  kidneys;  and,  some- 
what more  largely  given,  produces  purging,  nausea,  vomiting,  and  other 
signs  of  gastro-intestinal  irritation  or  inflammation.  It  is  said  sometimes 
to  irritate  the  urinary  passages  like  cantharides;  and  this  can  be  readily 
understood,  if  it  be  admitted  that  its  acrid  principle  enters  the  circula- 
tion, and  escapes  by  the  kidneys.  Though  no  fatal  case  of  poisoning 
from  the  bark,  so  far  as  I  know,  is  on  record,  alarming  symptoms  have 
in  several  instances  followed  the  eating  of  the  fruit,  which  probably 
owes  its  properties  to  the  same  acrid  principle ;  and  one  fatal  case  at 
least  has  occurred  in  a  child.  The  usual  symptoms  have  been  violent 
vomiting  and  purging,  with  severe  abdominal  pains,  and  great  prostra- 
tion. In  a  few  instances,  cerebral  symptoms  are  reported  to  have  oc- 
curred, as  drowsiness,  giddiness,  imperfect  vision  and  dilated  ptfpils,  and, 
in  one  instance,  an  approach  to  insensibility ;  but  the  phenomena  are  not, 
I  think,  sufficiently  decisive  to  justify  the  inference  that  the  medicine 
possesses  narcotic  powers ;  for  nothing  is  more  common  than  the  occur- 
rence of  cerebral  disorder,  as  a  result  of  great  gastric  disturbance.  (See 
Am.  Journ.  of  Med.  Sci.,  xxi.  518.) 

Therapeutic  Application.  Of  the  use  of  mezereon  as  a  local  irritant 
there  will  be  occasion  to  speak  hereafter.  As  an  alterative  it  has  long 
been  employed  in  secondary  syphilis,  chronic  rheumatism,  scrofulous 
affections,  and  chronic  cutaneous  eruptions.  At  one  time  it  enjoyed  con- 
siderable reputation ;  but  at  present,  little  conlidence  is  felt  in  its  cura- 
tive powers  in  these  or  any  other  complaints  ;  and  it  is  seldom  used  in- 
ternally, except  as  an  ingredient  of  the  compound  decoction  and  fluid 
extract  of  sarsaparilla.  The  dose  of  the  bark  in  powder  would  be  about 
ten  grains ;  but  it  is  never  used  in  this  form.  The  Edinburgh  College 
retained,  in  the  last  edition  of  their  Pharmacopoeia,  a  Decoction  (DE- 
COCTUM  MEZEREI,  Ed.),  made  with  two  drachms  of  the  bark,  and  half 
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an  ounce  of  liquorice,  to  two  Imperial  pints  (two  pints  and  a  half  in  our 
measure)  of  water,  boiled  down  to  one-half.  The  dose  was  from  four  to 
eight  fluidounces  three  or  four  times  a  day. 


XI.   BARK    OF   SASSAFRAS    ROOT. 
SASSAFRAS  RADICIS  CORTEX.  U.  S. 

Origin.  This  is  the  product  of  Sassafras  officinale  (Nees),  Laurus 
Sassafras  (Linn.),  a  tree  of  medium  size,  growing  in  all  parts  of  the 
United  States,  and  said  to  extend  also  into  Mexico.  The  U.  S  Pharma- 
copoeia directs  the  bark  of  the  root,  which  is  the  part  always  kept  in  our 
shops ;  the  British  Pharmacopoeia  the  whole  root,  under  the  name  of 
SASSAFRAS.  As  the  wood  constitutes  a  large  part  of  the  root,  and  pos- 
sesses very  little  medicinal  virtue,  it  is  evident  that  our  national  standard 
is  correct  in  excluding  it. 

Sensible  Properties  and  Solubility.  The  bark,  as  kept  in  the  shops, 
is  in  rather  small,  irregular  fragments,  sometimes  with,  sometimes  with- 
out epidermis,  light,  spongy,  brittle,  of  a  reddish-brown  colour  inclining 
to  that  of  cinnamon,  lighter  on  the  broken  surface,  of  a  fragrant  odour, 
and  a  sweetish,  somewhat  pungent,  aromatic  taste.  These  properties  it 
yields  moderately  to  water,  and  much  more  freely  to  alcohol. 

Active  Principle.  The  virtues  of  sassafras  depend  exclusively  on  a 
Volatile  Oil  (OLEUM  SASSAFRAS,  U.  S.),  which  is  obtained  separate  by 
distillation  with  water.  It  is  of  a  yellow  colour,  becoming  reddish  with 
age,  somewhat  heavier  than  water,  and  possessed  in  a  high  degree  of 
the  sensible  properties  of  the  bark. 

Effects  on  the  System.  I  have  placed  sassafras  bark  among  the  altera- 
tives, not  so  much  on  account  of  its  real  properties,  as  from  the  circum- 
stance that  it  is  almost  exclusively  used  in  association  with  sarsaparilla, 
guaiacum  wood,  etc.  In  its  effects  on  the  system,  it  is  more  closely 
allied  to  the  aromatics  than  to  any  other  medicines,  being  an  agreeable 
stomachic  stimulant  and  carminative.  Its  oil,  however,  appears  to  find 
a  readier  entrance  into  the  circulation  than  most  of  the  other  aromatic 
oils,  and,  therefore,  to  act  more  decidedly  on  the  system  at  large,  which 
it  gently  stimulates.  The  bark  taken  in  warm  infusion,  with  a  large 
proportion  of  water,  while  it  moderately  excites  the  circulation,  some- 
times increases  perspiration ;  and  hence  is  generally  placed  among  the 
stimulating  diaphoretics. 

Therapeutic  Application.  A  tea  made  of  the  bark  of  sassafras  root 
has  long  been  employed  in  this  country  as  an  agreeable  beverage,  and 
under  the  notion  also  that  it  purifies  the  blood.  It  was  probably  adopted 
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by  the  profession  from  popular  usage,  and  formerly  had  considerable 
reputation  in  secondary  syphilis  and  syphiloid  affections,  cutaneous 
eruptions,  and  chronic  rheumatism.  At  present,  however,  it  is  employed 
almost  exclusively  as  an  adjuvant  to  sarsaparilla,  guaiacum,  and  meze- 
reon,  in  the  compound  preparations  of  those  alteratives,  in  which,  if  it 
answers  no  other  useful  purpose,  it  at  least  proves  serviceable  by  its 
agreeable  flavour.  I  am  inclined,  however,  to  the  opinion  that,  though 
feeble,  it  has  alterative  properties  in  a  slight  degree;  as  a  persevering 
popular  usage  of  any  remedy  is  generally  based  upon  an  experience  of  its 
effects ;  and  medicines  which,  in  the  caprice  of  professional  action,  have 
been  abandoned  and  readopted,  have  sometimes  retained,  in  the  mean 
time,  a  firm  hold  upon  the  favourable  opinion  of  the  multitude. 

The  bark  of  sassafras  root,  or  the  root  itself,  is  an  ingredient  in  the 
compound  decoction  and  fluid  extract  of  sarsaparilla,  and  the  decoction 
of  guaiacum  wood;  and  the  oil  is  used  to  flavour  the  compound  syrup 
of  sarsaparilla.  An  infusion  of  the  bark  may  be  made  in  the  proportion 
of  half  an  ounce  to  a  pint  of  water,  and  used  ad  libitum.  The  oil  may- 
be given  as  a  gastric  stimulant  or  carminative  in  the  dose  of  from  two 
to  ten  drops. 


XII.  BITTERSWEET. 
DULCAMARA.  U.  S.,  Br. 

Dulcamara  consists  of  the  twigs  or  stems  of  Solanun  Dulcamara,  or 
woody  nightshade,  a  half-climbing  shrub,  indigenous  in  the  United 
States,  and  growing  wild  also  in  Europe.  From  its  botanical  relations, 
this  medicine  should  be  associated  with  the  cerebral  stimulants,  as  it  is 
one  of  the  same  family,  the  Solanacese,  to  which  belladonna,  stramonium, 
and  hyoscyamus  belong.  It  is  also  said  to  contain  solania,  an  organic 
alkali,  which  certainly  has  narcotic  properties.  But,  though  I  have  used 
dulcamara  often  and  freely,  I  have  never  witnessed  any  symptoms  from 
it  which  would  entitle  it  to  be  considered  as  a  narcotic;  and,  as  the 
almost  exclusive  use  of  it,  at  present  made,  is  as  an  alterative  in  cuta- 
neous diseases,  it  would  seem  to  belong  more  properly  to  the  class  of 
medicines  with  which  it  is  here  associated. 

Sensible  Properties  and  Solubility.  As  kept  in  the  shops,  the  dried 
twigs  are  cylindrical,  about  as  thick  as  a  goose-quill,  wrinkled  longitudi- 
nally, and  of  a  grayish-ash  colour  externally.  When  cut  across,  they 
are  found  to  consist  of  a  cortical  and  ligneous  portion,  and  a  central  pith. 
Though  of  a  rather  nauseous  odour  when  fresh  and  bruised,  they  are 
inodorous  when  dry.  Their  taste,  when  they  are  chewed,  is  at  first  bit- 
ter and  afterwards  sweetish;  properties  which  are  expressed  both  in 
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their  English  and  Latin  names.  They  are  also  slightly  acrid.  They 
yield  their  virtues  to  boiling  water. 

Active  Principles.  Besides  the  alkaloid  solania,  they  contain  a  pecu- 
liar principle  called  picroglycion,  or  dulcamarin,  which  has  a  sweet  and 
bitter  taste,  and  is  probably  the  source  of  these  properties  in  the  stems. 
But  neither  of  these  principles  has  been  isolated  for  medical  use. 

Effects  on  the  System.  Dulcamara  is  thought  to  be  feebly  narcotic, 
and  to  have  the  property  of  increasing  the  secretions  of  the  skin  and 
kidneys.  Considering  the  amount  of  liquid  usually  taken  along  with  it, 
these  latter  effects  might  be  expected ;  but  I  am  not  disposed  to  deny  its 
influence  on  the  secretions,  though  it  is  certainly  not  very  obvious.  The 
only  physiological  effect  which  I  have  witnessed  from  it,  taken  in  the 
quantity  of  a  pint  of  the  decoction  daily,  has  been  retardation  of  the  ca- 
pillary circulation,  with  perhaps  some  weakness  of  the  pulse.  I  have 
never  known  it  to  produce  cerebral  disturbance ;  and,  in  any  ordinary 
dose,  it  is  certainly  not  entitled  to  be  considered  as  a  narcotic.  In  very 
large  quantities,  it  is  said  to  produce  nausea,  vomiting,  faintness,  ver- 
tigo, some  convulsive  motions,  and  slight  paralytic  phenomena,  without 
any  loss  of  consciousness.  Antaphrodisiac  properties  have  also  been 
ascribed  to  it. 

Therapeutic  Application.  This  remedy  has  at  different  times  enjoyed 
some  reputation  in  the  treatment  of  chronic  rheumatism  and  catarrh,  and 
of  the  various  cachexias  for  which  the  other  vegetable  alteratives  are  em- 
ployed. At  present,  however,  it  is  confined  almost  exclusively  to  chronic 
cutaneous  diseases,  in  which  it  is  supposed  to  act  as  an  alterative.  It 
appears  to  me  to  operate  as  a  direct  sedative  to  the  capillary  circulation, 
and  may  possibly  prove  useful  in  that  way.  It  is  almost  always  given 
in  connection  with  other  more  powerful  alteratives,  such  as  arsenic  and 
the  antimonials.  I  employ  it  habitually  in  chrome  psoriasis,  lepra,pity- 
riasis,  and  the  advanced  stage  of  eczema  and  impetigo  ;  and  should  con- 
sider it  appropriate  to  chronic  lichenous  affections.  But,  as  I  almost 
always  prescribe  one  of  the  mineral  alteratives  at  the  same  time,  I  find 
it  difficult  to  determine  how  much  of  the  cure  is  owing  to  the  mineral, 
and  how  much  to  the  vegetable  remedy.  Nevertheless,  I  think  I  have 
seen  it,  without  aid,  at  least  check  the  tendency  of  these  affections  to  in- 
crease, and  modify  the  constitutional  condition  on  which  they  depend. 
It  is  also  sometimes  administered  as  an  antaphrodisiac ;  and  one  or  two 
cases  have  occurred  to  me,  in  which  it  seemed  to  act  beneficially  in  this 
way. 

Administration.  Dulcamara  is  usually  given  in  decoction.  The  offi- 
cinal Decoction  (DECOCTUM  DULCAMARA,  U.  $.)  is  made  by  boiling  a 
troyounce  of  the  bruised  twigs  in  a  pint  of  water  for  fifteen  minutes,  then 
straining,  and  adding,  through  the  strainer,  sufficient  water  to  make  the 
decoction  measure  a  pint.  Or,  as  in  the  older  editions  of  the  Pharma- 
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copceia,  an  ounce  may  be  boiled  in  a  pint  and  a  half  of  water  to  a  pint. 
The  British  Pharmacopoeia  has  substituted  an  infusion  (!NFUSUM  DUL- 
CAMAR^E,  Br.)  for  the  decoction  of  the  Colleges,  made  in  essentially  the 
same  proportions;  but  for  no  sufficient  reason  that  I  can  discover;  and, 
on  the  whole,  I  prefer  the  U.S.  decoction  of  1850.  The  dose  of  either 
preparation  is  a  wineglassful  three  or  four  times  a  day.  I  have  some- 
times, in  skin  affections,  given  twice  this  quantity  daily. 

A  Watery  Extract  (EXTRACTUM  DULCAMARA,  U.  S.)  is  directed  by  the 
U.  S.  Pharmacopoeia,  the  dose  of  which  is  from  five  to  ten  grains,  but  of 
which  a  larger  quantity  may  be  given  with  impunity.  A  Fluid  Extract 
(EXTRACTUM  DULCAMARA  FLUIDUM,  U.  S.)  is  also  directed,  in  which  a 
fluidounce  represents  a  troyounce  of  the  twigs,  and  the  dose  of  which  is 
from  thirty  to  sixty  minims,  three  or  four  times  a  day. 


There  are  three  medicines,  two  belonging  to  this  country,  and  one 
from  India,  which  deserve  a  brief  notice  in  this,  place,  as  well  from  the 
fact  that  they  hold  a  position  in  the  Pharmacopoeias,  as  from  the  virtues 
they  are  reputed  to  possess.  They  are  Stillingia,  Aralia  Nudicaulis, 
and  Hemidesmus. 

1.  STILLINGIA.  U.S.  — Queens-root. 

Stillingia  has  been  adopted  both  as  the  officinal  and  vernacular  name 
of  the  root  of  the  Stillingia  sylvatica,  or  Queen's  delight,  an  indigenous 
perennial  herb,  growing  in  the  pine-woods  of  our  South-eastern  States, 
from  Virginia  to  Florida.  The  root  is  woody,  cylindrical,  wrinkled,  of 
a  dirty  yellowish-brown  colour,  a  slight,  peculiar,  oleaginous  odour,  and 
a  bitterish,  pungent  taste,  followed  by  an  unpleasant  sense  of  acrimony 
in  the  mouth  and  fauces.  It  imparts  its  virtues  to  water  and  alcohol.  So 
far  as  I  know,  it  has  not  been  accurately  analyzed;  but  it  is  thought  by 
Dr.  H.  R.  Frost  to  owe  its  medical  properties  to  a  somewhat  volatile 
principle ;  as  both  its  odour  and  activity  are  impaired  by  time. 

In  its  effects  on  the  system,  the  root  is  in  large  doses  an  emeto-cathar- 
tic ;  but  it  is  used  chiefly  if  not  exclusively  for  the  alterative  properties 
it  is  supposed  to  possess.  From  the  concurrent  testimony  of  those  who 
have  employed  it  remedially,  there  is  reason  to  believe  that  it  acts  ad- 
vantageously in  secondary  syphilis,  scrofulous  affections,  cutaneous  erup- 
tions, chronic  hepatic  disease,  and  other  complaints  for  which  the  altera- 
tives are  usually  employed.  The  dose  of  the  root,  in  powder,  for  alterative 
purposes,  is  said  to  be  from  fifteen  to  thirty  grains ;  but  the  medicine  is 
better  given  in  decoction  or  tincture.  The  decoction,  made  by  slowly 
boiling  an  ounce  of  the  bruised  root  with  twenty  fluidounces  of  water  to  a 
pint,  is  given  in  the  dose  of  one  or  two  fluidounces,  three  or  four  times 
a  day,  increased  till  it  shows  signs  of  activity  by  somewhat  irritating  the 
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stomach,  when  it  should  be  diminished.  There  can  be  little  doubt,  if  its 
activity  is  in  any  degree  dependent  on  a  volatile  principle,  that  an  infu- 
sion, made  in  the  same  proportions  by  percolation,  would  be  more  effi- 
cient. The  tincture  may  be  made  with  two  ounces  of  the  root  to  a  pint 
of  diluted  alcohol,  and  given  in  the  dose  of  a  fluidrachm. 

2.  FALSE  SARSAPARILLA Aralia  Nudicaulis.  U.  S. 

By  these  titles  is  recognized  the  root  of  Aralia  nudicaulis,  an  indi- 
genous perennial  herb,  having  one  compound  leaf  and  one  flower-stem, 
and  growing  in  shady  places,  throughout  the  United  States,  at  least  east 
of  the  Alleghanies.  The  root  is  creeping,  about  as  thick  as  the  little 
finger,  somewhat  twisted,  and  a  foot  or  more,  sometimes  several  feet  in 
length.  It  is  of  a  yellowish-brown  colour,  a  fragrant  odour,  and  a  warm, 
spicy,  sweetish  taste.  It  has  not  been  analyzed ;  but  its  virtues  are  prob- 
ably, in  part  at  least,  dependent  on  a  volatile  principle. 

With  gently  stimulant  and  diaphoretic  properties,  it  is  supposed  to 
unite  those  of  an  alterative,  and  has  been  considerably  used  as  a  substi- 
tute for  sarsaparilla,  which  it  is  thought  to  resemble  in  its  remedial  vir- 
tues. It  may  be  given  in  infusion,  in  the  same  manner  and  dose  as  sar- 
saparilla. In  strong  decoction,  it  has  been  used  as  a  stimulant  to  old 
and  indolent  ulcers. 

3.  HEMIDESMUS.  Br.  —  Indian  Sarsaparilla. 

This  is  the  root  of  Hemidesmus  Indica,  a  perennial  climbing  plant, 
with  woody  stems,  a  native  of  India,  and  growing  throughout  the  Pen- 
insula of  Hindostan.  It  is  long,  slender,  twisting,  and  cylindrical,  con- 
sisting of  a  woody  centre,  and  a  brownish,  cork-like  bark,  with  longi- 
tudinal furrows,  and  transversely  fissured.  Its  odour  is  aromatic,  and 
its  taste  bitterish ;  and  it  contains  a  volatile  principle  having  acid  proper- 
ties, with  which  its  remedial  virtues  are  probably  connected.  These  are 
extracted  by  water  and  alcohol. 

As  a  remedy,  hemidesmus  is  supposed  to  resemble  sarsaparilla ;  being 
at  the  same  time  gently  tonic,  diaphoretic,  and  alterative;  and  it  is 
chiefly  as  a  substitute  for  that  medicine  that  it  has  been  used.  In  India, 
it  is  additionally  employed  in  nephritic  diseases,  and  in  the  sore-mouth 
of  children.  It  is  given  in  infusion  or  decoction,  made  in  the  proportion 
of  two  ounces  to  a  pint;  and  a  teacupful  may  be  administered  three  or 
four  times  a  day.  A  syrup  is  prepared  by  the  British  Pharmacopeia 
(SYRUPUS  HEMIDESMI,  Br.),  of  which  the  dose  is  from  one  to  four  fluid- 
ounces. 
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Subdivision  2. 
LOCAL    REMEDIES. 


CHAPTER  I. 
Local  Remedies  Effecting  the  Functions. 

OIL^SS   I. 
EMETICS. 

EMETICS  are  medicines  which  cause  vomiting,  in  certain  doses,  as  an 
ordinary  result,  and  in  the  healthy  state  of  the  stomach.  A  large  quan- 
tity of  almost  any  liquid  may  provoke  vomiting  by  over-distension  of  the 
stomach.  The  nauseous  taste  of  certain  substances,  or  offensive  asso- 
ciations in  relation  to  them  in  the  mind  of  the  patient,  or  the  idiosyn- 
crasy of  particular  individuals,  may  occasionally  lead  to  the  same  result 
from  medicines  which  ordinarily  have  no  such  effect.  Lastly,  in  an 
irritated  state  of  the  stomach,  almost  anything  introduced  into  it  will  give 
rise  to  vomiting,  sometimes  even  a  teaspoonful  of  water.  Substances, 
however,  acting  in  these  several  methods,  are  not  considered  as  emetics ; 
and  it  is  thus  obvious,  that  each  of  the  conditions  mentioned  in  the  defi- 
nition is  essential. 

1.   Operation  of  Emetics. 

Symptoms.  The  vomiting  does  not  immediately  follow  the  administra- 
tion of  the  emetic.  At  first,  no  unusual  sensation  is  experienced,  except 
that  which  may  be  occasioned  by  the  disagreeable  taste  of  the  medicine. 
But,  in  a  period  varying  from  five  to  thirty  minutes,  an  uneasiness  is 
usually  experienced  in  the  epigastrium,  soon  followed  by  the  sensation 
denominated  nausea,  with  a  peculiar  attendant  state  of  system ;  vermic- 
ular motions  are  not  unfrequently  felt  in  the  stomach ;  and  these  phe- 
nomena increase  in  intensity  until  vomiting,  at  length,  takes  place. 
Sometimes  the  stomach  discharges  its  contents  at  one  effort;  but  more 
frequently  the  emetic  action  is  repeated,  and  occasionally  several  times, 
before  the  organ  becomes  quiescent. 
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From  the  commencement  of  the  feeling  of  nausea,  to  the  return  of  the 
system  to  its  original  condition,  a  series  of  phenomena  occur,  which  it  is 
very  necessary  to  understand,  in  order  to  appreciate  the  full  therapeutic 
influence  of  emetics.  During  the  nausea,  the  face  is  pale ;  the  skin  cool, 
moist,  and  relaxed;  the  pulse  feeble,  often  frequent  and  irregular;  the 
saliva  flows  copiously ;  and  feelings  are  usually  experienced  of  gastric 
uneasiness,  languor,  and  universal  weakness,  which  are  sometimes  in 
the  highest  degree  distressing,  so  much  so  as,  if  long  continued,  to  render 
the  patient  utterly  prostrate  in  mind  and  body,  and  indifferent  to  all 
things  around  him,  even  to  life  itself.  It  is  very  seldom,  however,  that 
the  nauseating  influence  is  felt  in  this  degree;  and  sometimes  it  is 
scarcely  experienced  at  all ;  vomiting  coming  on  promptly,  and  with 
little  antecedent  sensation  of  any  kind.  Emetics  differ  extremely  in  the 
degree  to  which  they  produce  nausea.  Thus,  the  sulphates  of  copper 
and  zinc  cause  very  little ;  tobacco  and  lobelia,  a  great  deal,  and  often 
prolonged. 

During  the  act  of  vomiting,  another  set  of  symptoms  appear.  Instead 
of  the  sensation  of  nausea,  there  is  a  feeling  of  constriction  in  the  epi- 
gastrium, not  unfrequently  amounting  to  spasmodic  pain.  The  face  is 
flushed,  the  jugular  veins  are  swollen,  the  temples  feel  as  if  distended, 
there  is  a  general  sense  of  fulness  of  the  head,  and  sometimes  pain,  the 
pulse  becomes  full  and  often  slow ;  there  is  obvious  congestion  of  the 
brain,  resulting  from  an  impeded  return  of  blood  from  the  head.  A 
copious  sweat  often  breaks  out,  particularly  about  the  face,  neck,  and 
upper  part  of  the  body.  Occasionally,  though  rarely,  an  involuntary 
discharge  takes  place  of  the  contents  of  the  bladder  or  rectum.  The 
matter  vomited  varies,  being  at  first  the  previous  contents  of  the  stom- 
ach ;  but  afterwards,  if  the  act  be  repeated,  different  liquid  secretions, 
mucus,  pancreatic  liquor,  or  bile ;  and  sometimes  there  is  a  slight  inter- 
mixture of  blood,  derived  probably  from  the  rupture  of  a  small  vessel  in 
the  pharynx  or  oesophagus,  caused  by  its  over-distension. 

Upon  the  subsidence  of  the  vomiting,  the  system  falls  again  into  a 
state  of  general  relaxation,  but  not,  in  this  stage,  attended  with  nausea. 
The  depression  now  existing  is  a  result  of  the  immediately  antecedent 
state  of  violent  muscular  action.  The  skin  is  moist,  and  relaxed ;  the 
pulse,  soft  and  rather  feeble  ;  and  feelings  of  languor  and  weakness  are 
experienced,  which  often  end  in  drowsiness,  or  even  sound  sleep.  The 
drowsiness  is  so  obvious  a  phenomenon,  that,  in  experiments  upon  lower 
animals,  substances  which  have  produced  an  emetic  effect  have  some- 
times been  erroneously  considered  as  possessing  narcotic  properties,  in 
consequence  of  the  apparent  stupor  which  has  followed  vomiting.  It  is 
nothing  more  than  the  rest  of  the  brain,  after  the  commotion  into  which 
it  has  been  thrown. 

Not  unfrequently,  after  the  system  has  suffered  a  short  continuance  of 
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depression,  it  reacts;  and  something  like  gentle  febrile  phenomena  are 
produced  ;  but,  in  most  instances,  there  is  a  gradual  return  to  the  former 
state,  with  whatever  difference,  in  regard  to  any  previously  abnormal 
condition,  the  action  of  the  emetic  may  have  occasioned. 

Unpleasant  and  even  dangerous  results  sometimes  attend  or  follow 
the  emetic  action.  The  great  distension  of  the  blood-vessels  of  the  brain 
has  caused  apoplectic  phenomena,  probably  from  effusion  of  blood.  I 
have  never  witnessed  an  instance  of  this  kind;  but  my  preceptor,  the 
late  Dr.  Jos  Parrish,  used  to  relate  to  his  pupils  the  case  of  a  young  man 
under  his  care,  who,  in  the  act  of  vomiting,  was  attacked  with  apoplexy, 
which  proved  fatal.  The  pulmonary  congestion  has  led  also  occasionally 
to  bleeding  from  the  lungs ;  and  the  uterus  is  said  to  have  suffered  in 
the  same  way.  Hernia,  rupture  of  the  abdominal  walls,  rupture  of  the  stom- 
ach itself,  prolapsus  uteri,  and  abortion,  are  other  evil  effects  which  have 
sometimes  been  ascribed  to  the  straining  produced  by  emetics.  A  case 
has  recently  been  reported,  in  which  portions  of  the  chordae  tendineae  of 
the  mitral  valve,  in  a  patient  affected  with  chronic  disease  of  the  heart, 
were  torn  from  their  connection  by  the  act  of  violent  vomiting.*  The 
prostration  into  which  the  system  is  thrown  by  the  nausea,  or  in  which 
it  is  left  after  the  violence  of  the  muscular  action,  is  sometimes  alarming, 
and  has  proved  fatal  in  some  cases  of  great  debility.  Another  source  of 
danger  has  been  pointed  out.  In  the  stasis  of  blood  attendant  on  the 
extreme  circulatory  prostration  of  the  state  of  protracted  nausea,  or 
secondary  depression,  amounting  sometimes  almost  or  quite  to  syncope, 
it  is  asserted  that  coagulation  of  the  fibrin  has  taken  place  in  the  heart 
or  elsewhere ;  and  the  clots  being  carried  into  the  arteries  have  arrested 
circulation,  and  given  rise  to  mortification  of  remote  parts.  Thus,  cases 
are  recorded  in  which  gangrene  of  the  feet,  hands,  and  even  of  the  nose 
and  ears,  has  followed  the  prolonged  prostration  or  partial  syncope  of 
vomiting.  But  cases  of  the  kind  above  mentioned  are  very  rare.  I 
must  confess  that  I  cannot  recall  an  instance  of  serious  injury  having 
occurred  from  the  operation  of  an  emetic,  under  my  own  personal  ob- 
servation. 

Mechanism  of  Vomiting.  Different  opinions  have  been  held  as  to  the 

*  The  case,  as  reported  by  Dr.  Peacock,  is  contained  in  the  Med.  Times  and  Gaz. 
(Jan.  1865,  p.  23).  The  patient  was  a  young  woman,  who,  while  on  her  way  in  a 
carriage  to  an  infirmary,  on  account  of  disease  of  the  heart,  but  without  any  spe- 
cially urgent  symptoms,  was  suddenly  seized  with  violent  vomiting,  followed  imme- 
diately by  complete  collapse,  with  great  dyspnoea,  faintness,  and  an  absent  pulse. 
On  reaching  the  hospital,  she  appeared  as  if  in  the  dying  state,  from  which,  however, 
the  system  slightly  reacted.  But  she  soon  relapsed,  and  died  in  a  few  hours.  On 
examination,  considerable  valvular  disease  was  discovered,  with  a  complete  detach- 
ment of  the  tendinous  cords  connecting  one  of  the  folds  of  the  mitral  valve,  which 
thus  floated  loosely,  and  allowed  free  regurgitation.  (Note  to  the  third  edition.) 
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precise  agency  concerned  in  the  act  of  vomiting.  Some  have  maintained 
that  it  is  effected  exclusively  by  the  contraction  of  the  stomach ;  others 
that  this  organ  is  entirely  passive,  and  that  the  diaphragm  and  abdomi- 
nal muscles  alone  are  concerned;  others,  again,  that  both  act  conjointly ; 
and  the  last  opinion  is  the  one,  I  believe,  now  generally  adopted.  That 
the  abdominal  muscles  and  the  diaphragm  contract  in  the  effort,  is  ob- 
vious to  every  one,  acquainted  with  the  anatomy  of  the  parts,  who  has 
ever  vomited  himself,  or  seen  another  vomit.  As  to  the  stomach,  it  has 
been  seen  to  contract  at  the  moment  its  contents  were  discharged ;  and 
I  am  quite  confident  that  I  have  felt  it,  in  my  own  person,  spasmodic- 
ally contracting  under  the  influence  of  an  emetic.  The  combination  of 
actions  seems  to  be  as  follows ;  all  occurring  simultaneously.  The  rima 
glottidis  is  closed,  so  as  to  prevent  expiration;  the  cardiac  orifice  re- 
laxes, so  as  to  permit  the  upward  passage  of  liquids  from  the  stomach; 
the  pylorus  contracts,  and  thus  obstructs  the  passage  downward ;  and, 
the  diaphragm  descending,  and  the  abdominal  muscles  pressing  inward, 
while  the  stomach  itself  contracts  correspondingly,  it  necessarily  follows 
that  the  contents  of  the  stomach  are  driven  upward,  as  in  this  direction 
is  the  only  outlet.  It  is  true  that  bile  is  sometimes  thrown  up,  and  even 
the  contents  of  the  small  intestines,  in  certain  rare  instances;  but,  in 
these  cases,  the  constriction  which  prevents  the  downward  movement  of 
the  liquids,  instead  of  being  at  the  pylorus,  is  in  the  small  intestine,  at 
some  point  below  that  from  which  the  inverted  movement  takes  place. 
The  closure  of  the  glottis  is  necessary ;  as  otherwise  the  contraction  of 
the  abdominal  muscles  would  be  in  part  expended  in  the  expulsion  of 
the  air  from  the  lungs,  and  the  stomach  would  feel  little  of  the  pressure. 
There  is  no  occasion  for  the  intervention  of  an  inverted  peristaltic  action, 
which  some  have  imagined.  The  result  is  explicable  in  accordance 
with  the  most  obvious  physical  laws.  A  cavity  whose  capacity  is  vari- 
able is  compressed ;  and  its  liquid  contents  escape  through  the  only 
existing  outlet.* 

*  The  above  view  of  the  mechanism  of  vomiting  is,  in  a  great  degree,  confirmed 
by  the  following  case,  reported,  on  the  part  of  M.  Patry,  by  M.  Sappey,  at  a  meet- 
ing of  the  Paris  Academy  of  Medicine,  June  16,  1863.  A  boy  of  11  was  gored  by  a 
bull,  so  that  the  abdomen  was  laid  open,  and  the  stomach,  the  spleen,  and  a  part  of 
the  bowels  were  rendered  visible.  As  vomiting  occurred  in  the  course  of  the  case, 
an  opportunity  was  given  of  witnessing  the  part  which  each  organ  performed  in  the 
process.  The  phenomena  of  vomiting  took  place  in  the  following  order;  contraction 
of  the  diaphragm,  vermicular  contraction  of  the  stomach,  beginning  at  the  pylorus 
and  extending  to  the  cardia;  propulsion  of  the  gastric  contents  towards  the 
oesophagean  extremity;  energetic  contraction  of  the  oesophagus;  retraction  of  the 
atomach  at  each  effort;  dilatation  of  the  cardiac  orifice  through  the  agency  of  the  longi- 
tudinal fibres  of  the  oesophagus;  and,  finally,  the  filling  of  the  tube  by  the  liquids  of 
the  stomach,  and  vomiting.  The  agency  by  which,  as  here  stated,  the  cardiac  orifice 
is  opened,  appears  to  me  doubtful.  The  longitudinal  fibres  may  contract,  but  iu 
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Effective  Cause  of  Vomiting.  The  muscular  movements  above  ex- 
plained are  the  mere  mechanical  agency  by  which  vomiting  is  produced. 
The  influence  which  calls  the  muscles  into  joint  action  is  the  real  and 
effective  cause.  This  cannot  be  the  simple  impression  of  the  emetic  upon 
the  gastric  mucous  membrane ;  for,  though  such  an  impression  might 
excite  the  peristaltic  movement  of  the  stomach  by  a  direct  transmission 
to  its  muscular  coat,  the  movement  would  not  produce  vomiting.  The 
cardia  being  closed,  if  any  effect  were  produced,  it  would  be  to  expel  the 
contents  of  the  stomach  downward.  It  could  not  possibly  call  into  har- 
monious co-operation  all  the  agencies  concerned  in  vomiting.  The  im- 
pression, therefore,  must  be  conveyed  to  some  common  centre,  capable 
of  uniting  and  harmonizing  all  these  movements.  This  centre  is  in  the 
nervous  system.  It  is  probably  in  the  medulla  oblongata,  and  the  neigh- 
bouring parts  of  the  encephalon.  It  will  be  remembered  that  the  ex- 
pelling movements  are  not  the  whole  of  the  phenomena.  These  are  pre- 
ceded by  the  sensation  of  nausea,  which  is  an  important  part  in  the 
ordinary  process  of  emetic  action.  An  impression,  therefore,  is  made  on 
the  stomach ;  this  is  followed  by  an  impression  on  the  nervous  centres, 
probably  in  the  medulla  oblongata,  and  at  the  base  of  the  brain ;  this 
excites  the  sensation  of  nausea,  which  is  referred  to  the  stomach,  as  any 
other  sensation,  a  touch,  for  instance,  is  referred  to  the  point  first  acted 
on ;  as  a  consequence  of  this  disturbance  in  the  nervous  centres,  an  in- 
fluence is  sent  forth  through  the  efferent  nerves,  to  the  stomach,  the 
diaphragm,  the  abdominal  muscles,  the  muscles  of  the  larynx,  and  the 
sphincter  fibres  of  the  cardiac  and  pyloric  orifices,  which  brings  them  all 
into  simultaneous  and  concordant  operation.  That  this  nervous  com- 
munication is  essential  is  proved  by  two  facts.  If  the  par  vagum  on 
both  sides  be  divided,  the  stomach  will  not  act;  and  it  is  well  known 
that,  when  the  brain  is  rendered  quite  insensible  by  opium,  so  as  not  to 
be  able  to  feel  the  impression  made  by  the  emetic  substance,  no  amount 
of  it  will  produce  vomiting. 

There  is  another  interesting  point  of  inquiry  in  relation  to  this  subject. 
How  is  it  that  the  impression  upon  the  stomach  is  conveyed  to  the 
nervous  centres  concerned  ?  I  think  there  can  be  no  doubt  that  it  is,  in 
some  instances  at  least,  conveyed  by  nervous  communication ;  through 
the  afferent  fibres,  namely,  of  the  par  vagum.  Such  a  relation  has  been 
established  between  the  gastric  mucous  membrane  and  the  nervous  cen- 
tres referred  to,  that  irritation  of  that  membrane,  from  any  cause,  shall 
make  itself  felt  in  these  centres,  and  thus  give  rise  to  nausea  and  vomit- 
ing. This  is  a  wise  provision  of  nature  to  get  rid  of  irritating  substances 

what  way  they  expand  the  orifice  is  not  so  clear.  To  me  the  statement  of  the  text 
seems  much  the  more  probable ;  viz.  that  the  circular  fibres  relax,  and  the  orifice 
is  opened  by  the  liquid  forced  into  it  by  the  contraction  of  the  stomach.  (Note  to  the 
third  edition. ) 
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which  may  accidentally  enter,  or  morbidly  accumulate  in  the  stomach. 
Hence,  the  presence  of  acrid  bile  often  provokes  vomiting,  as  in  cholera 
morbus ;  and  acid  matters  have  the  same  effect,  as  in  sick-headache. 
Even  spontaneous  irritation  or  inflammation  equally  excites  the  nervous 
centres,  and  causes  nausea  and  vomiting.  Irritant  emetics  are  no  doubt 
capable  of  operating  in  the  same  way. 

But  this  is  not  all.  Nausea  and  vomiting,  being  the  direct  result  of 
a  certain  condition  of  the  nervous  centres  induced  by  gastric  irritation, 
must  equally  result  from  the  same  condition  produced  by  any  other  cause. 
It  is  a  familiar  fact  that  certain  diseased  conditions  of  the  brain,  in  a 
perfectly  sound  state  of  the  stomach,  very  often  occasion  nausea  and 
vomiting.  Now  if  this  state  of  the  nervous  centres  can  be  induced  by 
medicines,  without  directly  affecting  the  stomach  in  any  degree,  they 
will  equally  produce  vomiting,  as  though  they  operated  through  the 
stomach  itself.  Such  is  now  well  known  to  be  the  case.  Various  emetic 
substances  will  produce  the  effect  when  injected  into  the  rectum,  applied 
to  the  surface,  introduced  into  the  serous  cavities,  or  thrown  directly  into 
the  blood.  Entering  the  circulation,  they  are  brought  with  the  blood 
into  contact  with  the  centres,  and  act  on  them  directly,  with  the  same 
result  as  though  they  operated  primarily  on  the  stomach.  It  may  be 
said  that  they  are  carried  to  the  stomach,  and  act  primarily  upon  that 
organ  still.  This  is  not  impossible.  Entering  into  the  mucous  mem- 
brane with  the  blood,  they  may  produce  in  it  the  same  irritation  as 
when  applied  directly  to  its  inner  surface,  and  this  irritation  may  then 
react  on  the  nervous  centres  so  as  to  bring  about  vomiting.  Indeed,  it 
has  been  ascertained  that  certain  substances  which,  like  arsenic,  inflame 
the  stomach  directly,  are  capable  of  producing  exactly  the  same  effect  in 
it,  when  injected  into  the  circulation.  But  there  are  reasons  for  thinking 
that  some  emetic  substances  act  directly  upon  the  nervous  centres  es- 
pecially ;  and  that,  even  when  swallowed,  they  still  act  rather  through 
absorption  than  directly  on  the  stomach.  Thus,  medicines  often  operate 
as  emetics,  which  are  not  in  themselves  very  irritating;  and  this  emetic 
effect  is  in  no  degree  proportioned  to  their  irritant  influence.  One  grain 
of  tartar  emetic,  dissolved  in  three  or  four  fluidounces  of  water,  is  inca- 
pable of  producing  any  sensible  irritation  of  the  mucous  membrane ;  yet 
it  may  vomit  actively ;  and  it  will  produce  the  same  effect,  in  whatever 
way  it  may  enter  the  blood.  The  probability  is,  therefore,  that  even 
when  swallowed,  it  acts  not  by  an  impression  on  the  gastric  surface,  but 
by  absorption,  and  direct  action  on  the  organic  nervous  centres.  Another 
consideration  favours  this  view.  Emetics  do  not  generally  operate  at 
once.  Time  is  required,  and  not  unfrequently  a  considerable  time,  be- 
fore their  peculiar  effect  is  experienced.  It  may  be  assumed  that  this 
time  is  expended  in  the  process  of  absorption  ;  and  the  effect  is  not  pro- 
duced until  the  blood  has  acquired  a  sufficient  degree  of  impregnation 
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for  the  purpose.  If  they  acted  by  irritating  the  stomach,  the  effect  should 
be  more  rapid;  and  this  is  the  case  with  the  emetics  which  really  operate 
through  their  acrimony.  Hence,  an  emetic  dose  of  sulphate  of  copper, 
sulphate  of  zinc,  or  mustard,  acts  much  more  promptly  than  the  same 
relative  dose  of  tartar  emetic,  given  with  a  view  to  its  emetic  effect. 

From  what  has  been  said,  it  seems  highly  probable  that  emetics  oper- 
ate in  three  different  methods;  1.  by  a  direct  and  exclusive  irritation  of 
the  stomach,  as  mustard ;  2.  by  absorption,  as  tartar  emetic ;  and  3.  by 
both  methods,  as  probably  ipecacuanha. 

Effect  of  Repetition.  Most  medicines  lose  their  effect,  in  greater  or 
less  degree,  on  repetition;  more  being  required,  at  each  successive  ad- 
ministration, if  the  repetition  be  so  frequent  as  not  to  suffer  the  system 
entirely  to  recover  from  the  effects  of  the  preceding  dose.  But  emetic 
substances  have  been  said  to  be  an  exception  to  this  rule ;  and  the  fact 
is,  that,  when  frequently  repeated,  they  often  operate  in  smaller  doses 
after  some  time  than  at  first.  This,  however,  is  only  an  apparent  ex- 
ception to  the  general  rule.  Emetics  irritate  the  stomach.  Their  speedy 
repetition  may  increase  the  irritation  into  a  state  bordering  on,  if  not 
amounting  to  inflammation.  In  this  condition  of  the  stomach,  the  mild- 
est articles  will  often  vomit,  even  a  drink  of  water;  much  more  a  portion 
of  the  irritant  emetic  substance.  Besides,  the  principle  of  association 
often  influences  the  action  of  the  medicine.  Even  the  thought  or  recol- 
lection of  a  substance,  which  has  once  vomited,  will  sometimes,  through 
this  principle,  produce  an  emetic  effect.  But,  if  the  emetic  substance  be 
given  cautiously,  beginning  in  such  doses  as  not  to  irritate  the  stomach, 
and  gradually  increasing,  as  the  organ  is  found  to  bear  them,  we  may 
in  this  way  enormously  augment  the  quantity  taken,  without  vomiting. 
Every  one  knows  how  insensible  the  stomach  becomes  to  tobacco,  though, 
on  the  first  use  of  it,  the  smallest  quantity  produces  sickness  and  vomit- 
ing. The  stomach  and  nervous  centres  have  gradually  become  accus- 
tomed to  the  impression,  and  consequently  feel  it  less  sensibly.  In  other 
words,  the  emetic  substance  obeys  the  general  law. 

Susceptibility  to  the  Influence  of  Emetics.  This  is  very  different  in 
different  individuals,  and  in  different  states  of  system.  Some  persons, 
through  idiosyncrasy,  resist  large  doses  of  a  particular  emetic,  and  others 
are  extremely  susceptible  to  the  smallest  doses.  In  some  persons,  from 
six  to  ten  grains  of  tartar  emetic  will  not  even  produce  nausea ;  and  I 
once  had  a  female  patient  whom  ipecacuanha  vomited  in  doses  of  one- 
sixth  or  one-quarter  of  a  grain.  In  disease,  the  difference  is  very  striking. 
Some  nervous  diseases  offer  a  strong  resistance  to  the  emetic  action.  In 
delirium  tremens  and  mania,  it  i^often  extremely  difficult  to  induce 
vomiting.  Such,  too,  is  the  case  ™en  in  amaurosis,  tetanus,  and  nar- 
cotic poisoning.  The  cause  is  probably  the  diminished  sensibility  of 
the  nervous  centres.  The  case  is  reversed  in  inflammatory  and  febrile 
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diseases,  in  which  vomiting  is  in  general  easily  induced.  Of  the  influ- 
ence, in  this  respect,  of  the  nervous  element  in  disease,  we  have  a  re- 
markable example  in  spasmodic  or  catarrhal  croup,  consisting  of  a  com- 
bination of  laryngeal  inflammation  and  spasm  of  the  muscles  of  the 
glottis.  In  a  child  with  this  disease,  a  much  larger  dose  of  tartar  emetic 
is  required,  to  bring  on  vomiting,  than  in  a  simple  case  of  inflammation 
of  the  same  passages,  as  in  ordinary  catarrh.  Mineral  poisons  are  gen- 
erally, in  this  respect,  the  reverse  of  the  narcotic  Producing  irritation 
of  stomach,  and  not  obtunding  the  sensibility  of  the  nervous  centres, 
they  often  vomit  themselves;  or,  if  not,  favour  the  operation  of  small 
doses  of  emetics.  An  exception  to  this  rule  exists,  when  their  action  is 
so  violent  as  to  disorganize  the  stomach,  and  thus  to  destroy  at  once  its 
susceptibility  and  absorbing  powers. 

2.  Therapeutic  Effects,  or  Indications. 

1.  Evacuation  of  the  Stomach.  This  is  an  obvious  and  important  in- 
dication for  the  use  of  emetics.  Indigestible  food,  irritant  or  poisonous 
substances  from  without,  acid  and  acrid  accumulations  resulting  from 
chemical  changes  in  the  gastric  contents  or  from  disordered  secretion, 
regurgitating  bile  and  possibly  pancreatic  juice,  may  one  or  more  be 
present  in  the  stomach,  and  occasion  irritation  of  that  organ  in  various 
modes,  requiring  relief  by  means  of  an  emetic. 

One  of  the  irritative  affections  in  which  an  emetic  is  often  indicated, 
on  this  score,  is  severe  spasmodic  pain  or  cramp  of  the  stomach. 
Whenever  this  phenomenon  is  presented,  inquiry  should  be  made  as  to 
the  probable  existence  of  some  cause  of  the  kind  referred  to,  and,  if  there 
be  reasonable  ground  for  suspecting  its  presence,  an  emetic  should  be 
administered.  One  of  the  symptoms  often  present  is  some  degree  of 
nausea,  but  insufficient  to  bring  about  vomiting.  One  of  the  mildest 
emetics  will  generally  be  sufficient;  and  sometimes  a  tumblerful  or  two 
of  warm  water,  or  warm  molasses  and  water,  will  answer  the  purpose, 
especially  when  occasional  nausea  is  conjoined  with  the  spasm.  The 
relief  from  an  emetic  is  often  most  prompt  and  complete,  and  the  passage 
from  intense  suffering  to  ease  most  happy. 

Another  result  of  the  same  irritative  agency  is  frequent  retching,  or 
ineffectual  efforts  to  vomit,  in  which  the  patient  may  bring  up  a  little 
bile,  or  acrid  matter,  showing  the  nature  of  the  contents  of  the  stomach, 
which,  however,  he  is  unable  to  empty  completely.  The  suffering  from 
the  nausea,  and  racking  of  the  fruitless  emetic  efforts,  is  often  very  great. 
This  condition  is  not  uncommon  at  the  commencement,  or  in  the  course 
of  fevers;  in  the  former  case,  proceeding  from  undigested  matters,  which, 
in  the  disordered  state  of  the  digestive  function  incident  to  the  febrile 
disease,  the  stomach  is  unable  to  dissolve ;  in  the  latter,  from  acrid  secre- 
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tion,  particularly  bile,  which  is  sometimes  produced  in  excess.  If  not 
relieved,  the  condition  may  end  in  positive  gastritis,  and  may  seriously 
aggravate  the  danger  of  the  disease.  I  have  not  unfrequently  met  with 
it  in  the  course  of  bilious  remittent  fever.  Very  gentle  methods,  as  in 
the  preceding  condition,  will  here  also  answer  a  most  excellent  pur- 
pose. 

I  have  repeatedly  known  a  comatose  state,  simulating  apoplexy,  to 
result  from  irritation  of  stomach  proceeding  from  acrid  matters  contained 
in  it.  One  case  of  the  kind  I  remember  well,  in  which  the  condition  ap- 
parently depended  on  a  meal  which  the  patient  had  made  of  cucumbers, 
ham,  and  I  believe  whortleberries.  There  are  symptoms  in  these  cases 
which  usually  serve  sufficiently  to  distinguish  them  from  true  apoplexy. 
Though  the  attack  may  have  been  sudden,  the  face  is  not  generally 
flushed  as  in  congestion  of  the  brain;  there  is  no  stertor,  and  the  pulse 
is  not  specially  full  or  strong.  The  patient,  too,  may  exhibit  some 
slight  signs  of  consciousness  if  roused,  and  pressure  in  the  epigastrium 
may  occasion  sensible  uneasiness.  An  emetic  will  generally  relieve  the 
symptoms. 

Urticaria  frequently  proceeds  from  this  cause.  The  worst  case  of 
this  disease  I  ever  met  with  arose  from  eating  raspberries,  and  ceased 
at  once  when  the  offending  cause  was  discharged  from  the  stomach. 
Other  acute  skin  affections  may  sometimes  have  a  similar  origin,  and 
be  similarly  relieved.  By  bearing  this  fact  in  mind,  the  young  prac- 
titioner will  not  unfrequently  be  able  to  save  himself  much  solicitude, 
and  the  patient  great  suffering. 

Sick-headache  is  notoriously  a  frequent  result  of  acrid  or  acid  matter 
in  the  stomach ;  and  may  often  be  very  advantageously  treated  by  a 
mild  emetic,  given  in  anticipation,  or  aid  of  the  spontaneous  efforts  of 
nature. 

The  indication  for  the  use  of  emetics  in  cases  of  poisoning  by  the 
stomach  is  almost  too  obvious  to  require  notice ;  but  there  are  two  or 
three  points  in  connection  with  the  subject  which  it  may  be  proper  to 
touch  upon.  The  narcotic  poisons,  not  possessed  of  very  acrid  prop- 
erties, especially  opium,  are  apt  to  produce  great  insensibility  to  the  ac- 
tion of  emetics ;  and  it  is  sometimes  necessary  to  select  the  most  prompt 
and  powerful  in  order  to  obtain  any  effect.  It  is  common  to  use  for  the 
purpose  sulphate  of  zinc,  or  even  sulphate  of  copper,  and  to  give  these 
in  doses  twice  or  three  times  as  great  as  would  be  required  under  ordi- 
nary circumstances.  The  point  to  which  I  wish  particularly  to  call  the 
attention  of  the  student  here,  is  the  necessity  for  caution  not  to  proceed 
too  far  with  these  acrid,  and  even  corrosive  substances.  Should  the  first 
dose  not  vomit,  it  should  not  be  indefinitely  repeated,  in  order  to  obtain 
this  effect.  Though  the  stomach  and  nervous  centres  may  be  insensible 
to  the  emetic  influence,  the  mucous  membrane  nevertheless  suffers  from 
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the  irritation,  and,  if  too  much  of  the  emetic  has  been  given,  when  reac- 
tion takes  place,  should  the  patient  survive  the  immediate  operation  of 
the  poison,  violent  gastric  inflammation  may  be  added  to  other  sources 
of  inconvenience  or  danger.  It  would,  therefore,  be  best,  in  such  cases, 
after  the  administration  of  one  or  two  doses,  to  be  content  with  the  very 
free  use  of  one  of  the  milder  emetics,  which  may  be  given  safely  in  any 
dose.  Under  the  head  of  poisoning  from  opium,  the  reader  will  find  an 
account  of  the  methods  by  which,  in  these  cases,  the  insusceptibility  of 
the  cerebral  centres  to  the  emetic  influence  may  be  diminished,  and  the 
medicine  be  enabled  to  act.  In  the  poisoning  from  mineral  and  other 
highly  irritant  substances,  it  may  often  be  sufficient  to  wash  out  the 
stomach  by  means  of  warm  drinks;  but,  if  these  should  not  vomit 
freely  and  thoroughly,  one  of  the  milder  emetics  should  be  admin- 
istered. 

2.  Mechanical  Compression  of  the  Abdominal  Viscera.  In  conse- 
quence of  the  contraction  of  the  diaphragm  and  abdominal  muscles,  the 
whole  of  the  viscera  of  the  abdomen  are  powerfully  compressed,  and  a 
tendency  is  given  to  the  liquid  matters  contained  in  them  to  escape  by 
every  practicable  passage.  The  blood  of  the  vena  port®  and  its  radicals, 
throughout  the  abdomen,  is  thus  hastened  forward  in  its  movement 
through  the  liver;  and  should  congestion  of  this  circulation  have  ex- 
isted, it  is  for  a  time  relieved.  Hence  emetics  are  useful  in  passive  ab- 
dominal congestion,  and  its  attendant  disorders.  Cases  of  this  kind  are 
not  uncommon.  In  warm  weather,  especially,  the  liver  not  unfrequently 
becomes  torpid,  the  capillary  circulation  through  it  is  slow  and  languid, 
and  the  blood  accumulates  in  the  vena  portae,  producing  various  disor- 
ders of  the  stomach  and  bowels.  One  of  the  most  common  conditions  is 
that  often  denominated  bilious  disorder.  There  is  a  feeling  of  oppres- 
sion or  weight  in  the  abdominal  region,  the  bowels  are  torpid,  the  appe- 
tite is  impaired,  the  tongue  is  perhaps  a  little  furred,  there  is  a  general 
uneasiness  and  often  unaccountable  depression  of  spirits,  and  not  unfre- 
quently, in  the  female,  hysterical  symptoms  appear.  This  condition  may 
be  original,  or  may  occur  as  an  attendant  on  other  diseases.  An  emetic 
often  effectually  relieves  it  by  unloading  the  portal  circulation. 

In  congestions  of  the  spleen,  this  property  of  emetics  will  sometimes 
answer  a  good  purpose;  and  they  are  among  the  remedies  which  may 
be  resorted  to  in  enlargements  of  that  organ,  supposed  to  be  of  a  con- 
gestive nature. 

Sometimes  there  is  a  collection  of  bile  in  the  ducts  of  the  liver,  and  in 
the  gall-bladder,  which  interferes  with  the  proper  performance  of  the 
hepatic  function ;  while,  from  the  absence  of  the  bile  in  the  primae  visa, 
the  function  of  digestion  is  impaired.  The  compression  to  which  these 
parts  are  subjected  causes  the  ducts  and  gall-bladder  to  be  emptied,  and 
this  source  of  disorder  to  be  at  least  temporarily  relieved.  Hence  the 
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frequent  appearance  of  bile  in  the  matters  ejected  by  vomiting,  when  the 
effort  is  repeated  several  times,  and  with  some  degree  of  violence.  The 
bile,  forced  out  of  the  liver  and  the  gall-bladder  into  the  duodenum,  as- 
cends partly  into  the  stomach,  and  escapes  along  with  its  contents. 

Sometimes  there  is  reason  to  think  that  this  bilious  accumulation  is 
owing  to  tenacious  mucus,  collected  in  the  excretory  ducts  of  the  liver, 
which  tends  to  close  them  against  the  passage  of  the  bile.  If  this  be  the 
case,  the  emetic  operates  favourably  by  bringing  the  whole  great  power 
of  the  muscular  walls  of  the  abdomen  to  bear  upon  the  obstruction,  and 
thus  forcing  a  passage  of  the  ducts. 

That  these  ducts  are  occasionally  closed  by  biliary  calculi  is  well 
known;  and  the  idea  formerly  prevailed  that  jaundice  was  essentially 
connected  with  an  impediment  of  this  or  some  other  nature  in  these  pas- 
sages. Emetics,  having  been  found  useful  in  jaundice,  were  supposed 
to  operate  by  forcing  forward  the  calculus,  or  otherwise  removing  the 
impediment.  Though  I  do  not  believe  that  jaundice  usually  depends 
on  such  a  cause,  yet  it  is  sometimes  associated  with  the  obstruction,  and 
is  relieved  by  its  removal ;  and  it  is  probable  that  the  mechanical  action 
of  emetics  may  prove  useful  in  aiding  the  passage  of  biliary  calculi,  es- 
pecially when  associated  with  the  general  relaxation  attendant  on  the 
state  of  nausea. 

The  simple  shock  given  by  these  powerful  movements  to  the  contents 
of  the  abdomen  generally,  may  tend  to  rouse  them  from  any  state  of  tor- 
por into  which  they  may  have  fallen,  and  thus  serve  as  a  stimulant  to 
all  their  functions. 

3.  Redaction  of  Arterial  Action.  During  the  existence  of  nausea,  it 
has  already  been  stated  that  there  is  a  general  depression  of  the  circula- 
tion, the  pulse  becoming  small  and  weak ;  and  sometimes  a  condition 
approaching  to  syncope  is  induced.     This  diminished  movement  of  the 
blood  is  useful  in  the  relief  of  active  congestion  and  commencing  inflam- 
mation; and,  could  it  be  maintained,  without  great  inconvenience,  and 
perhaps  danger,  would  serve  as  a  most  powerful  antiphlogistic  agency. 
Even  temporary  as  it  is,  it  sometimes  serves  a  very  useful  purpose  by  sus- 
pending the  course  or  diminishing  the  violence  of  inflammation,  while 
other  measures  of  a  more  permanent  character  may  be  used  to  sustain 
the  impression  made.    One  of  the  greatest  drawbacks  to  the  advantages 
of  this  influence  of  emetics  is  the  subsequent  reaction  which  is  apt  to 
take  place ;  and  which,  after  the  disease  has  become  fixed,  so  as  not  to 
be  eradicated  by  any  temporary  measure,  will  probably  do  as  much  harm 
as  the  previous  depression  might  have  done  good.     It  is  best,  therefore, 
when  emetics  are  employed  as  such,  in  inflammations,  to  restrict  them 
to  the  earlier  stage  ;  at  least  in  reference  to  the  present  indication,  that, 
namely,  of  reducing  arterial  action. 

4.  Muscular  Relaxation.    During  the  same  state  of  nausea,  there  is 
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a  universal  muscular  relaxation,  which  often  answers  an  admirable  pur- 
pose in  disease.  Few  agencies  are  more  powerful  than  this  in  relieving 
spasm.  Hence  emetics  are  often  extremely  useful  in  spasmodic  diseases. 
In  the  paroxysm  of  spasmodic  asthma,  they  are  among  the  most  efficient 
remedies.  Their  occasional  repetition  has  been  highly  recommended  in 
hooping-cough.  They  are  above  all  other  remedies  effective  in  relaxing 
the  spasm  of  the  glottis  in  the  paroxysm  of  croup,  and  are  among  the 
standard  means  of  cure  in  that  disease.  Through  the  same  agency,  they 
often  exercise  a  powerful  influence  over  the  convulsive  paroxysms  of 
hysteria.  They  may  indeed  be  employed  in  any  case  of  spasm  ;  where 
no  contraindication  exists,  as  cerebral  congestion  or  abdominal  inflam 
mation;  and  when  a  strong  immediate  impression  is  desired.  Even  in 
eclampsia  or  occasional  convulsions,  with  signs  of  cerebral  congestion, 
if  measures  have  been  previously  taken  for  relieving  the  brain  by  the 
abstraction  of  blood,  purging,  cold  applications,  etc.,  and  the  convulsions 
still  persist,  emetics  may  generally  be  given  with  safety,  and  will  often  be 
found  of  great  benefit. 

Another  application  of  them,  upon  this  principle,  has  been  made  by 
the  surgeons,  for  the  purpose  of  relaxing  the  muscles  in  the  reduction 
of  dislocations. 

5.  Promotion  of  Secretion.  During  the  continuance  of  the  nausea, 
there  is  a  strong  and  general  tendency  to  secretion.  The  saliva  usually 
flows  copiously.  The  skin  is  almost  always  cool  and  moist.  The  bile 
flows  more  freely;  and  the  same  is  probably  the  case  with  the  pancreatic 
fluid.  The  mucous  secretion  is  obviously  increased,  especially  that  of  the 
stomach  and  duodenum,  and  of  the  air-passages.  The  last  is  among  the 
most  influential  therapeutic  effects  of  emetics;  rendering  them  of  great 
use  in  inflammatory  affections  of  the  air-passages,  and  especially  in 
pseudomembranous  croup,  in  which  they  act  favourably  much  more,  I 
believe,  by  promoting  mucous  secretion,  and  thus  loosening  the  false 
membrane,  than  by  any  merely  expulsive  effort.  Indeed,  it  is  difficult  to 
conceive  how  this  latter  effect  can  be  produced  upon  the  air-passages, 
when,  as  one  of  the  very  conditions  of  the  emetic  act,  the  rima  glottidis 
closes,  and  does  not  relax  till  the  abdominal  muscles  cease  to  contract. 

But,  besides  the  general  promotion  of  secretion  from  the  relaxation 
everywhere  of  the  blood-vessels,  the  hepatic  and  pancreatic  secretions 
are  probably  increased  upon  other  principles.  The  mere  agitation  of  the 
viscera  would  have  some  effect  of  the  kind  by  rousing  them  into  increased 
action.  There  is,  moreover,  a  certain  sympathy  between  glands  and  the 
surfaces  upon  which  their  excretory  ducts  open,  by  which  an  irritation 
applied  to  the  latter  produces  an  increase  in  the  function  of  the  former. 
A  familiar  illustration  of  this  principle  we  have  in  the  increased  flow  of 
saliva  which  follows  the  introduction  of  food  into  the  mouth.  The  irrita- 
tion of  the  emetic  upon  the  gastric  and  duodenal  mucous  membrane  may 
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be  supposed  to  operate  upon  this  principle,  in  promoting  the  secretion  of 
bile  and  pancreatic  liquor. 

This  general  increase  of  the  secretions  renders  emetics  useful  in  vari- 
ous conditions  of  disease ;  whenever,  indeed,  there  may  be  deficiency  of 
action  in  any  one  of  the  surfaces  or  glands  upon  which  they  more  espe- 
cially operate,  and  of  course  in  febrile  diseases,  in  which  there  is  often  a 
general  deficiency  of  secretions.  It  does  not  follow,  however,  that  emetics 
are  to  be  used  in  all  these  cases.  Not  unfrequently  contraindications 
exist ;  and,  when  this  may  not  be  the  case,  there  are  generally  other  and 
less  disagreeable  methods  of  bringing  about  the  same  result.  Neverthe- 
less, the  practitioner  should  be  familiar  with  this  therapeutic  effect  of 
emetics,  so  that  he  may  have  recourse  to  it,  should  the  occasion  offer. 

One  affection  in  which  emetics  often  operate  very  happily,  upon  this 
principle,  \sjaundice.  I  have  elsewhere  endeavoured  to  demonstrate  that, 
in  the  great  majority  of  cases,  this  disease  is  the  immediate  result  of 
diminution  in  the  secretory  function  of  the  liver.  Sometimes  the  disease 
is  obstinate,  and  resists  the  ordinary  hepatic  stimulants.  In  such  in- 
stances, emetics  occasionally  operate  most  happily;  bringing,  as  they  do, 
so  many  different  agencies  to  bear  upon  that  organ,  all  calculated  to 
promote  its  secretory  function. 

6.  Depletion.  Emetics  deplete  in  two  ways ;  first,  directly  by  increas- 
ing secretion,  and  secondly,  indirectly,  by  removing  from  the  stomach, 
and  sometimes  from  the  duodenum,  materials  which  would  otherwise 
make  their  way  into  the  circulation,  and  increase  or  enrich  the  blood. 
Upon  this  principle,  they  are  useful  in  plethora,  vascular  irritation  or 
active  congestion,  and  inflammation.  But  they  are  seldom  used  pur- 
posely with  reference  to  this  special  effect;  as  the  same  ends  can  be  ac- 
complished by  less  disagreeable,  and  probably  more  effective  means. 
Still  they  may  act  incidentally  with  advantage  upon  this  principle,  when 
given  for  other  purposes  ;  and  their  depletory  effect  should  be  taken  into 
consideration,  in  estimating  the  indications  for  their  use.  It  may  turn 
the  scale  in  their  favour,  when  equally  balanced  by  other  considerations. 

1.  Promotion  of  Absorption.  This  property  of  emetics  follows  as  a 
necessary  consequence  of  their  depletory  powers.  Whatever  removes 
blood,  or  any  constituent  of  the  blood,  from  the  circulation,  favours  ab- 
sorption into  it ;  and  this  is  especially  true  of  the  liquid  ingredients. 
The  relaxed  and  flaccid  condition  of  the  blood-vessels  has  also,  probably, 
the  tendency  to  produce  a  contrary  and  balancing  condition  of  the  ab- 
sorbents. By  this  property  of  promoting  absorption,  emetics  occasion- 
ally prove  beneficial  in  dropsies  ;  though  seldom  used  purposely  for  this 
end.  They  have  sometimes  been  employed,  and  with  considerable  effi- 
ciency too,  upon  this  principle,  to  aid  in  the  resolution  of  obstinate  swell- 
ings of  the  testicles,  and  of  the  absorbent  glands. 

8.  Revulsion.  This  principle  in  the  operation  of  medicines  has  already 
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been  explained.  (See  vol.  i.  p.  49.)  By  their  irritant  action  on  the  stom- 
ach, whether  directly  or  through  the  circulation,  emetics  attract  the  ar- 
terial blood  and  the  nervous  energy  to  the  gastric  and  duodenal  mucous 
membrane,  and  thereby  draw  them  from  other  parts  where  they  may 
have  been  unduly  concentrated.  Upon  this  principle,  in  co-operation 
with  others  already  referred  to,  they  act  beneficially  in  vascular  irritation 
and  inflammation,  seated  in  remote  parts.  Hence,  in  part,  their  useful- 
ness in  inflammations  and  spasmodic  affections  of  the  air-passages,  the 
fauces  including  the  tonsils,  and  the  lungs,  when  employed  in  the  early 
stages.  Hence  too  their  powerful  influence  over  cerebral  excitement, 
especially  when  so  managed  as  to  sustain  a  nauseating  effect,  instead  of 
being  pushed  to  positive  emesis.  In  congestion  of  the  brain,  of  an  apo- 
plectic character,  they  are  somewhat  hazardous;  but,  when  the  excite- 
ment is  mainly  nervous,  they  often  act  very  powerfully  and  advantage- 
ously. Few  remedies  are  more  efficient  in  maniacal  or  delirious  vio- 
lence, and  cerebral  excitement  of  a  hysterical  character,  than  emetics, 
so  given  as  to  nauseate.  In  amaurosis,  dependent  on  irritation  of  the 
nervous  centre  of  vision,  they  sometimes  act  happily.  They  have  been 
recommended  also  in  delirium  tremens.  In  cases  of  gout  and  rheuma- 
tism, they  operate  usefully  on  the  same  principle. 

In  hemorrhages,  too,  they  have  been  employed  upon  the  same  indi- 
cation ;  and  occasionally  with  considerable  success,  especially  in  that  of 
the  uterus. 

In  neuralgic  affections  they  often  operate  beneficially,  probably  in  part 
at  least,  upon  this  principle  of  revulsion.  They  may  be  tried  in  any  ob- 
stinate case,  but  are  more  particularly  adapted  to  the  disease  when  it 
affects  the  head.  The  late  Dr.  Pbysick  used  to  recommend  them,  as  the 
most  efficient  means  of  cure,  in  those  obstinate  pains  in  the  scalp,  occu- 
pying the  seat  of  a  former  bruise  or  other  injury. 

But,  with  a  view  to  revulsion,  they  cannot  of  course  be  used  in  inflam- 
mation or  hemorrhage  of  the  stomach  itself,  or  the  organs  in  its  imme- 
diate vicinity;  though  it  is  not  impossible  that,  in  other  ways,  they  may 
prove  beneficial  in  these  affections. 

9.  A  Shock  on  the  System.  The  influence  of  emetics  is  rapid,  power- 
ful, and  extensive.  It  is  felt  by  the  abdominal  viscera,  the  brain,  the 
heart,  and,  in  fact,  by  every  sensitive  part  of  the  body.  They  produce, 
therefore,  a  sort  of  shock  upon  the  system,  well  calculated  to  rouse  it 
out  of  torpor,  and  to  unseat  diseases  which  may  have  fixed  themselves 
but  recently,  and  with  no  great  tenacity  of  hold,  in  the  tissues.  In  this 
way  they  may  break  the  chain  of  morbid  associations,  upon  which  the 
continuance  of  disease  probably  often  depends.  They  substitute  their 
own  temporary  influence  immediately,  or  by  anticipation,  for  that  of 
other  morbid  agency,  and  thus  operate  on  the  principle  of  supersession. 
(See  vol.  i.  p.  51.)  It  is  in  this  way,  probably,  that  they  prove  effica- 
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cious  in  preventing  the  paroxysms  of  periodical  diseases,  being  admin- 
istered so  as  to  be  in  full  operation  about  the  time  of  the  expected  attack. 
They  will  thus  often  prevent  the  paroxysms  of  intermittent  and  remittent 
fevers,  and  of  intermittent  neuralgia ;  and,  upon  the  same  principle,  if 
given  at  the  original  approach  of  one  of  the  miasmatic  fevers,  may  alto- 
gether set  it  aside. 

Emetics  have  been  used  in  the  collapse  of  miasmatic  pernicious 
fever,  and  seem  to  have  sometimes  done  good  by  rousing  the  system 
into  reaction. 

It  is  possible  that,  in  the  same  way,  they  may  have  been  beneficial  in 
the  collapse  of  cholera,  in  which  an  emetic  of  salt  has  been  very  highly 
commended  by  some  practitioners. 

10.  Local  Irritation.    The  direct  excitant  effect  of  emetics  on  the 
gastric  mucous  membrane  is  sometimes  beneficial  in  disease.     In  the 
torpid  state  of  the  stomach  so  common  in  dyspepsia,  they  were  recom- 
mended by  the  late  Prof.  Chapman  at  the  commencement  of  the  treat- 
ment.    By  a  local  substituted  action,  they  may  also  prove  useful  in  ex- 
isting irritations  or  other  disorders  of  the  stomach  itself,  on  the  same 
principle  that  irritants,  externally  applied,  operate  often  so  beneficially 
in  eruptions  upon  the  surface.     But  it  would  be  difficult  to  distinguish 
those  conditions  of  the  stomach  to  which  they  might  be  applicable,  from 
those  in  which  their  administration  might  be  injurious ;  and,  if  used  at 
all,  with  this  indication,  in  such  cases,  it  should  be  with  great  caution, 
and  never  when  the  membrane  may  be  in  any  degree  acutely  inflamed. 
It  is  possible  that  they  may  sometimes  prove  useful,  on  this  principle, 
in  cholera,  in  which,  as  already  stated,  they  have  been  recommended. 
It  is,  too,  not  impossible  that  they  may  have  been  efficacious,  as  has 
been  asserted,  in  arresting  hsemalemesis,  by  the  same  mode  of  action. 
Certainly,  we  often  meet  with  cases  of  gastric  disorder,  with  a  furred 
tongue,  uneasiness  of  stomach,  defective  appetite,  constipation,  etc.,  in 
which  an  emetic  affords  prompt  and  entire  relief.  In  the  older  pathology, 
these  were  looked  on  as  saburral  cases,  in  which  the  gastric  mucous 
membrane  was  supposed  to  throw  out  unwholesome  secretions,  as  the 
tongue  forms  fur;    or  noxious  matters  were  in  some  other  way  gen- 
erated, which,  accumulating  in  the  stomach,  proved  a  source  of  various 
gastric  disturbance.     But  these  conditions  are  now  regarded  as  having 
their  real  seat  in  the  tissues;  and  emetics  if  useful,  must  be  so  by  chang- 
ing the  condition  of  the  tissues,  and  not  merely  by  evacuating  the 
sordes. 

11.  Cathartic  Effect.    Lastly,  most  emetics,  given  in  doses  just  insuf- 
ficient to  vomit,  are  disposed  to  act  upon  the  bowels ;  and  not  unfrequently 
they  produce  the  two  effects  conjointly.     Some  practitioners,  availing 
themselves  of  this  property  of  emetics,  conjoin  them  in  small  doses  with 
cathartics,  to  hasten,  facilitate,  or  increase  their  action. 
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In  the  foregoing  remarks,  I  have  endeavoured  to  point  out  the  principles 
upon  which  emetics  may  act  beneficially,  and  to  put  the  young  practitioner 
in  the  position  of  being  able  to  decide,  for  himself,  in  what  special  dis- 
eases, and  in  what  particular  conditions  of  each  disease,  he  may  judici- 
ously have  recourse  to  the  medicines  of  this  class.  He  will  not  unfre- 
quently  find  several  of  the  indications  presented  in  the  same  case.  Thus, 
in  a  case  of  bilious  remittent  fever,  there  may  be  occasion  for  the  evacu- 
ation of  the  stomach,  the  excitation  of  the  liver,  and  the  supersedent 
shock  upon  the  system;  while  the  sedative,  depletory,  revulsive,  and  re- 
laxing influence,  and  the  increase  of  the  secretions  generally  may  be  of 
incidental  benefit.  In  croup,  or  spasmodic  inflammation  of  the  larynx, 
there  is  an  indication  not  only  for  the  relaxation  produced  by  emetics, 
but  also  for  their  depletory  and  revulsive  influence,  and  especially  for 
their  effect  in  increasing  the  mucous  secretion  of  the  air  passages.  In 
the  commencing  stage  of  inflammations  generally,  the  sedative,  the  de- 
pletory, and  the  revulsive  effects  may  combine  to  diminish  if  not  set 
aside  the  affection.  But  it  would  be  impossible,  with  the  limitation 
fixed  for  this  work,  to  go  through  the  whole  list  of  diseases,  and  point 
out  the  several  conditions  in  each,  which  may  recommend  or  forbid  the 
use  of  these  medicines.  This  must  be  left  to  the  judgment  of  the  prac- 
titioner, duly  furnished  with  the  principles  which  should  serve  him  as 
guides. 

Contraindications.  It  does  not  follow  that  an  emetic  must  always  be 
administered,  when  any  condition  exists  which  may  be  benefited  by  it. 
Emetics  are  very  disagreeable  medicines,  and  should,  therefore,  be 
avoided  when  they  can  well  be  dispensed  with;  in  other  words,  when 
the  same  ends  are  likely  to  be  accomplished  in  a  little  time  by  nature, 
or  when  they  can  be  equally  well  attained  by  other  less  disagreeable 
means. 

Positive  contraindications  are  presented  by  active  congestion  of  the 
brain  threatening  apoplexy,  acute  gastric  inflammation,  and  the  most 
advanced  stage  of  pregnancy.  It  must  be  some  very  strong  indication 
indeed,  such  for  example  as  exists  in  a  case  of  poisoning,  that  would 
justify  the  use  of  them  in  these  conditions.  The  existence  of  hernia  has 
been  mentioned  as  a  contraindication ;  but  this  is  going  too  far.  Hernia 
should  always  induce  special  caution  in  securing,  by  pressure,  the  hernial 
orifice,  during  the  emetic  act ;  but  it  should  not  be  considered  as  forbid- 
ding the  use  of  an  emetic. 

3.  Administration. 

Emetics  should  generally  be  given  dissolved  or  suspended  in  water. 
Being  irritant,  they  should  be  made  to  come  in  contact  equably  with  the 
whole  or  large  portions  of  the  mucous  coat  of  the  stomach,  and  not,  as 
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when  given  in  pill  or  solid  mass,  to  concentrate  their  action  upon  a  small 
part,  with  the  effect,  perhaps,  of  producing  an  unnecessary  amount  of 
irritation. 

Another  good  practical  rule,  of  general  though  not  universal  applica- 
tion, is  to  administer  them,  not  at  once  in  the  full  dose  which  experience 
may  have  determined  as  in  all  probability  sufficient  to  vomit,  but  in 
smaller  doses,  to  be  repeated  every  fifteen,  twenty,  or  thirty  minutes,  till 
they  shall  operate.  Excess  of  effect  is  thus  guarded  against,  in  cases 
where  the  susceptibility  may  be  greater  than  usual.  Some  of  them  are 
very  uncertain  in  their  dose,  and  especially  require  this  precaution. 

If  intended  merely  to  evacuate  the  stomach,  they  should  be  given  with 
a  considerable  quantity  of  liquid,  and  aided,  when  they  begin  to  act,  by 
the  free  use  of  warm  water,  or  warm  chamomile  tea. 

If,  on  the  contrary,  a  powerful  impression  is  required  upon  the  system 
at  large ;  if  it  be  wished  to  produce  and  keep  up  nausea,  or  strongly  to 
compress  and  agitate  the  abdominal  viscera  by  frequent  retching ;  then 
the  medicine  should  be  administered  with  little  liquid,  and  none  should 
be  given  subsequently  to  aid  its  operation. 

When  the  effects  of  an  emetic  are  wanted  purely  in  relation  to  the 
system,  as  for  the  relaxation,  the  shock,  etc.,  it  is  generally  best  admin- 
istered on  an  empty  stomach ;  but  the  existing  indications  so  often  re- 
quire its  immediate  exhibition,  that  it  is  for  the  most  part  necessary  or 
advisable  to  give  it,  without  reference  to  the  question  whether  the  stom- 
ach may  be  full  or  empty. 

In  cases  of  excessive  emesis  from  an  over-dose,  the  vomiting  may  be 
checked  by  first  administering  freely  draughts  of  warm  water,  or  some 
mild  demulcent  beverage,  so  as  thoroughly  to  wash  out  the  stomach,  and 
then  giving  one  of  the  preparations  of  opium  by  the  mouth  or  rectum,  or 
both,  and  applying  a  strong  sinapism  to  the  epigastrium.  From  thirty 
minims  to  a  fluidrachm  of  solution  of  sulphate  of  morphia  may  be  given 
by  the  mouth ;  or  from  thirty  to  sixty  drops  of  laudanum,  with  a  wine- 
glassful  of  mucilage,  by  enema.  The  latter  will  generally  be  found  the 
most  effectual. 

4.  Auxiliary  Emetic  Measures. 

Various  means  are  employed  to  facilitate  or  hasten  the  operation  of 
the  ordinary  emetics ;  and  not  unfrequently  these  means  are  sufficient  of 
themselves  to  provoke  vomiting,  when  there  is  a  strong  disposition  to 
the  act. 

Warm  water,  taken  very  freely,  is  one  of  the  most  efficient.  From  one 
to  four  tumblerfuls  maybe  taken,  at  one  or  successive  draughts;  the 
water  being  lukewarm,  and  as  nearly  as  possible  of  the  temperature  of 
the  stomach.  It  operates  partly  by  distension,  and  partly  no  doubt  by 
a  direct  sedative  influence ;  which  seems  to  have  a  similar  effect,  with 
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irritation  of  the  stomach,  upon  the  nervous  centres,  in  producing  nausea, 
though  in. a  much  less  degree.  When  there  is  a  disposition  to  vomit, 
without  the  ability  to  do  so,  or  frequent  but  ineffectual  retching,  a  large 
draught  of  warm  water  will  often  enable  the  stomach  fully  to  discharge 
its  contents,  and  afford  great  relief.  Occasionally,  however,  when  the 
irritation  has  been  caused  by  the  presence  of  acrid  matter,  the  warm 
water,  instead  of  vomiting,  quiets  the  stomach,  probably  by  diluting  the 
offending  cause,  and  facilitating  its  discharge  through  the  pylorus.  It  has 
been  stated  already  that,  when  it  is  desired  to  render  the  operation  of 
emetics  easy  to  the  patient,  warm  drinks  should  be  administered.  These 
afford  something  for  the  stomach  to  operate  upon,  and  obviate  the  vio- 
lent efforts  at  contraction,  necessary  to  enable  it  to  close  over  a  small 
quantity  of  material.  Warm  water  is  also  an  excellent  auxiliary  to  active 
emetics,  in  cases  of  narcotic  poisoning,  as  it  brings  a  new  influence  into 
play;  that,  namely,  of  distension.  For  this  purpose,  it  should  be  given 
very  largely,  pint  after  pint,  as  long  as  the  patient  can  be  induced  to 
swallow  it,  or  until  the  stomach  has  been  thoroughly  washed  out. 

Chamomile  tea,  taken  warm,  is  more  efficient  than  warm  water;  as 
the  flowers  themselves  have  some  degree  of  emetic  power.  It  is  used  in 
the  same  manner  and  for  the  same  purposes  as  warm  water.  The  offi- 
cinal infusion  may  be  employed  (see  vol.  i.  p.  295)  in  the  quantity  of 
from  six  or  eight  fluidounces  to  a  pint. 

Tic/cling  the  fauces  sometimes  provokes  vomiting,  through  an  influ- 
ence on  the  nervous  centres,  bringing  the  same  muscles,  to  a  consider- 
able extent,  into  play,  as  in  the  case  of  ordinary  vomiting.  It  is  resorted 
to  only  when  it  is  desirable  to  produce  a  very  speedy  emetic  effect,  or  in 
cases  of  great  insensibility  of  stomach,  resisting  the  action  of  ordinary 
emetics.  The  process  may  be  performed  by  means  of  a  feather. 

The  emetics  may  be  conveniently  divided  into  those  of  vegetable, 
and  those  of  mineral  origin. 


1.  Vegetable  Emetics. 

I.  IPECACUANHA.  U.S.,Br. 

Origin.  Ipecacuanha  consists  of  the  roots  of  a  small  shrubby  plant, 
growing  in  the  forests  of  Brazil,  where  it  is  said  to  be  collected  chiefly 
by  the  aborigines.  The  same  plant  grows  also  in  New  Granada.  The 
root  is  brought  in  bags  or  bales,  chiefly  from  the  ports  of  Brazil;  but  I 
have  seen  parcels  which  were  said  to  have  come  from  Caracas. 

Sensible  and  Chemical  Properties.  As  in  the  shops,  the  root  is  in 
pieces  from  two  to  four  inches  long,  often  much  contorted,  somewhat 
VOL.  ii. — 30 
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smaller  in  thickness  than  a  goose-quill,  and  extremely  rough  from  circu- 
lar unequal  rings,  set  close  together,  with  fissures  between  them,  gen- 
erally deep,  but  in  one  variety  rather  superficial.  There  is  often  attached 
to  the  proper  root,  or  mingled  with  it  in  mass,  a  portion  of  the  under- 
ground stem  of  the  plant,  which  is  easily  distinguished  by  its  smooth- 
ness, and,  being  inert,  should  be  rejected.  The  colour  of  the  root  is 
usually  dark-brown  or  blackish-gray,  but  sometimes  brownish  with  a 
reddish  tint,  and  still  more  rarely  light-gray  or  ash-coloured.  The  pow- 
der is  of  a  light  grayish-fawn.  The  root  is,  when  whole,  inodorous,  but 
in  powder  has  a  faint,  peculiar  smell,  which  in  some  individuals  pro- 
duces violent  attacks  of  dyspnoea,  resembling  the  paroxysms  of  spas- 
modic asthma.  The  taste  is  bitter,  acrid,  and  nauseous.  The  sensible 
properties  and  virtues  of  the  root  are  extracted  by  water  and  alcohol. 
They  are  said  to  be  impaired  by  long  boiling.  Galls  and  other  vege- 
table astringents  produce  precipitates  with  the  infusion. 

Active  Principles.  The  principle  upon  which  ipecacuanha  mainly  de- 
pends for  its  effects  on  the  system  is  an  organic  alkali,  called  emetia, 
emetina,  or  emetin,  which  is  probably  combined  with  a  peculiar  acid 
named  ipecacuanhic  acid,  at  one  time  mistaken  for  the  gallic.  Emetia 
when  pure  is  very  powerful,  sometimes  operating  as  an  emetic  in  the 
dose  of  half  a  grain.  Both  in  a  pure  and  impure  state,  it  was  at  one 
time  prepared  and  kept  in  the  shops,  under  the  impression  that  it  might 
be  substituted  for  ipecacuanha;  but  its  violence,  and  the  danger  from 
over-doses  have,  with  other  causes,  led  to  its  entire  abandonment;  and 
it  is  now  seldom  or  never  heard  of  as  a  medicine.  For  further  informa- 
tion in  relation  to  it,  the  reader  is  referred  to  the  U.  S.  Dispensatory. 
Besides  emetia,  there  is  a  minute  proportion  of  a  volatile  principle,  upon 
which  the  odour  of  the  root  and  probably  its  acrid  taste  depend ;  for  the 
emetia  is  stated  simply  to  have  a  slight  bitter  taste  This  volatile  in- 
gredient is  said  to  possess  no  emetic  power. 

Effects  on  the  System.  Locally,  ipecacuanha  is  an  irritant  of  con- 
siderable powers.  Applied  to  the  skin,  it  is  capable  of  producing  in- 
flammation, and  a  vesicular  eruption.  The  dust  in  contact  with  the 
eyes,  occasions  redness  and  high  irritation.  When  air  in  which  particles 
of  the  powder  are  floating  is  inhaled  by  certain  individuals,  it  causes 
severe  irritation  of  the  air-passages,  exciting  in  some  violent  sneezing, 
and  in  others  a  complete  paroxysm  of  asthmatic  dyspnoea,  followed  by 
copious  expectoration.  The  case  of  a  medical  gentleman  has  been  re- 
ported to  me,  in  whom  it  occasions  severe  inflammation  of  the  mucous 
membrane  of  his  mouth,  fauces,  and  respiratory  passages.  Pereira 
quotes  a  case  in  which  the  effects  of  the  powder  were  so  severe  as  even 
to  endanger  life.  The  assistant  of  a  druggist,  engaged  in  powdering 
the  root,  incautiously  inhaled  the  dust  for  a  period  of  three  hours.  He 
was  attacked  with  vomiting,  followed  by  tightness  of  the  chest,  and 


CHAP.  I.]  EMETICS. — IPECACUANHA.  467 

afterwards  with  constriction  of  the  throat,  and  a  feeling  as  of  suffoca- 
tion ;  and  had  a  pale  and  deathly  appearance.  Measures  were  employed 
for  his  relief  with  temporary  success;  but  another  attack  came  on,  in 
which  there  seemed  to  be  imminent  danger  of  suffocation.  A  strong  de- 
coction of  uva  ursi  with  extract  of  rhatany  was  administered,  with  the 
apparent  effect  of  giving  almost  immediate  relief;  but  he  continued  to 
suffer  several  days  with  difficulty  of  breathing.  (Mat.  Med.,  3d  ed.,  p. 
1596.)  The  experiments  of  Bretouneau  show  that  the  powder,  intro- 
duced into  the  stomach  or  rectum  of  animals,  may  produce  severe  in- 
flammation of  these  parts.  (Trousseau  et  Pidoux,Ae  ed.,  i.  602.) 

When  swallowed  in  very  minute  doses,  ipecacuatha  appears  to  act  as 
a  tonic,  increasing  the  appetite,  and  facilitating  digesflbn ;  effects  which 
are  probably  owing  to  a  very  gentle  exercise  of  its  irritant  property.  It 
probably  also  promotes  the  gastric  secretion.  In  doses  somewhat  larger, 
it  acts  as  a  diaphoretic  and  expectorant,  appearing  to  have  a  special 
tendency  to  the  pulmonary  apparatus.  Still  larger  doses  nauseate;  and, 
if  the  quantity  be  merely  within  the  vomiting  point,  the  medicine  is  very 
apt  to  purge.  In  the  full  medicinal  dose,  it  acts  as  a  rather  prompt  and 
efficient  emetic,  generally  vomiting  within  twenty  minutes,  with  con- 
siderable antecedent  nausea,  though  less  than  that  produced  by  certain 
other  substances  belonging  to  the  class.  The  vomiting,  though  efficient, 
is  not  often  violent;  the  powder  being  usually  thrown  off  by  one  or  two 
efforts ;  but  occasionally  the  action  is  more  prolonged,  especially  when 
the  doses  have  been  small,  and  several  times  repeated.  In  consequence 
of  the  facility  with  which  the  whole,  or  nearly  the  whole  of  the  powder 
is  discharged  from  the  stomach,  ipecacuanha  is  a  very  safe  emetic,  and 
may  be  given  in  very  large  doses,  with  little  more  effect  than  from  the 
ordinary  full  dose.  However  large  the  quantity,  the  stomach  usually 
discharges  it  by  one  or  two  acts  of  vomiting.  Even  when  operating  a's 
an  emetic,  the  medicine  sometimes  also  proves  laxative ;  but  it  is  less 
apt  to  do  so  than  tartar  emetic.  I  shall  here  treat  of  the  applications 
of  ipecacuanha  only  as  an  emetic  and  nauseant.  As  a  diaphoretic, 
expectorant,  and  local  irritant,  there  will  be  occasion  to  consider  it  here- 
after. 

Therapeutic  Application.  The  remedial  virtues  of  ipecacuanha  were 
known  to  the  aborigines  of  Brazil.  The  first  published  account  of  it  was 
by  Pison,  about  the  middle  of  the  seventeenth  century,  who  spoke  of  its 
virtues  in  dysentery.  A  physician  named  Legras  afterwards  endeav- 
oured to  introduce  it  into  France,  but  with  little  success.  It  at  length 
became  generally  known  through  a  young  physician  named  Helvetius, 
who  used  it  as  a  secret  remedy  in  Paris,  and,  having  been  very  success- 
ful with  it  in  the  treatment  of  dysentery,  and  cured  the  Dauphin  among 
others,  received  honours  and  a  large  reward  from  Louis  XIV. 

In  consequence  of  its  general  efficiency,  comparative  mildness,  and 
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entire  safety,  ipecacuanha  is  admirably  adapted  for  those  cases  in  which 
an  emetic  is  called  for,  with  the  object  of  simply  evacuating  the  stomach. 
These  have  been  pointed  out  in  the  general  remarks  upon  the  subject  of 
emetics.  There  is  oj9£  condition,  however,  of  this  kind,  in  which  its  un- 
aided powers  cajiuo|\b«  relied  on  ;  that,  namely,  in  which  a  poisonous 
dose  of  opium,  or  ether  narcotic  of  similar  powers,  has  been  swallowed. 
In  these  cases,  it  is  advisable  to  have  recourse  to  one  of  the  more  pow- 
erful emetics ;  but  even  here,  ipecacuanha  should  be  used  as  an  aux- 
iliary, on  account  of%the  impunity  with  which  very  large  doses  may  be 
taken.  •''  W.,*' 

Another  conditi<jpin  which  ipecacuanha  should  be  preferably  em- 
ployed, is  wher^,  ^fpf  he  same  time  that  a  mild  effect  only  is  desired;  there 
is  an  indication  tor  the  frequent  repetition  of  the  emetic,  and  especially 
when  the  affection  to  be  treated  involves  the  respiratory  passages.  Hence 
it  is  appjicable  to  cases  of  asthma,  and  to  those  of  hooping-cough,  in 
both  of  which  its  simple  nauseating  influence  is  often  of  great  advantage. 
In  the  paroxysm  of  spasmodic  asthma,  it  may  be  given  in  the  full  dose 
requisite  for  vomiting,  and  afterwards  in  nauseating  doses,  so  as  to 
maintain  a  greater  or  less  effect,  according  to  the  severity  of  the  symp- 
toms, until  the  dyspnoea  subsides.  In  the  more  violent  attacks  of  hoop- 
ing-cough, the  same  course  may  be  pursued,  but  with  greater  reserve. 
A  gentle  emetic  dose  may  be  administered  every  two  or  three  days,  with 
smaller  doses  in  the  interval.  In  the  early  stages  of  infantile  catarrh, 
an  emetic  of  ipecacuanha  will  often  also  prove  useful ;  and  the  same 
remedy  is  frequently  employed  in  croup,  though  probably  less  efficacious 
than  tartar  emetic. 

Still  another  condition,  in  which  the  mildness  of  ipecacuanha  gives  it 
a  preference,  is  when  emetics  are  employed  to  produce  a  local  irritant 
influence  on  the  stomach ;  as  occasionally  in  dyspepsia,  hsematemesis, 
and  cholera,  in  which  the  remedy  has  been  recommended. 

Generally  speaking,  in  young  children,  in  pregnant  and  puerperal 
women,  and  in  persons  debilitated  by  previous  disease,  ipecacuanha 
should  be  selected,  for  the  same  reason,  when  an  emetic  effect  is  de- 
sired. 

There  is  one  complaint  in  which  ipecacuanha  has  long  enjoyed  pe- 
culiar credit,  and  in  which  it  has  been  supposed  to  have  peculiar  powers. 
It  was  in  the  treatment  of  dysentery  that  the  remedy  was  first  brought 
into  notice ;  and,  though  perhaps  less  employed  than  in  former  times 
exclusively  for  this  purpose,  it  has  never  entirely  lost  its  credit,  and  still 
enters  into  the  general  treatment  of  the  disease,  in  combination  with 
other  medicines,  especially  calomel  and  opium.  It  has  been  given  in 
two  different  methods  in  dysentery ;  in  one,  in  large  doses  with  a  view 
to  its  full  emetic  effect;  in  the  other,  in  smaller  doses,  repeated  so  as  to 
sustain  a  nauseating  impression,  or  operate  on  the  bowels.  According 
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to  the  former  method,  a  full  emetic  dose  of  twenty  or  thirty  grains  is 
administered,  and  repeated  two  or  three  times,  at  intervals  of  from  six 
to  twenty-four  hours,  according  to  the  effects  produced,  and  the  severity 
of  the  symptoms.  The  remedy  is  applicable  to  any  stage  of  the  disease, 
provided  the  stools  are  still  small,  and  bloody  or  mucous,  without  gan- 
grenous odour,  and  unattended  with  general  prostration.  In  the  second 
method,  from  two  to  five  grains  are  given,  at  intervals  of  from  one  to 
three  or  four  hours,  until  a  purgative  effect  is  produced ;  and  the  remedy 
is  afterwards  to  be  regulated  by  the  state  of  the  symptoms.  Another 
method  of  using  it,  recommended  by  Mr.  Playfair,  is  to  give,  at  the  be- 
ginning of  the  attack,  from  thirty  to  sixty  grains  of  the  powder  with  as 
many  drops  of  laudanum.  If  it  vomit,  the  dose  is  to  be  repeated.  It  is 
said  that  the  remedy  sometimes  acts  very  promptly  not  only  in  the  re- 
lief, but  in  the  cure  of  dysentery;  and  by  some  it  is  looked  on  as  almost 
a  specific.  It  is  unnecessary  to  resort  to  this  supposition  in  explaining 
its  operation.  The  diminished  force  of  the  circulation,  the  depletion,  the 
derivation  at  the  same  time  to  the  surface,  through  the  perspiratory 
action  of  the  medicine,  and  to  the  stomach,  at  the  opposite  extremity  of 
the  alimentary  canal,  through  its  local  irritation;  all  these  influences, 
with  the  increased  secretion  from  the  irritated  surface,  and  the  removal 
of  the  irritating  feculent  matters  by  catharsis,  are  sufficient  by  their  co- 
operation to  produce  the  results,  without  calling  in  the  aid  of  any  specific 
power. 

The  same  method  of  treatment  has  been  extended  to  diarrhoea ;  but  in 
this  affection  the  medicine  is  more  useful  in  diaphoretic  doses,  of  which 
more  will  be  said  hereafter. 

As  a  nauseating  agent,  ipecacuanha  has  been  much  recommended  in  the 
hemorrhages,  especially  in  that  from  the  uterus ;  but  it  probably  has  no 
other  effect  than  such  ae  may  depend  on  the  depressed  state  of  the  pulse 
attendant  on  the  state  of  nausea. 

For  meeting  some  of  the  other  indications  for  emetics,  ipecacuanha  is 
inferior  to  other  medicines  of  the  class.  Thus,  when  a  vigorous  com- 
pression and  agitation  of  the  abdominal  viscera,  or  a  strong  general  shock 
on  the  system,  or  great  muscular  relaxation  and  circulatory  depression, 
are  required,  the  object  may  be  better  obtained  by  tartar  emetic ;  though 
ipecacuanha  will  often  answer,  when  only  a  moderate  amount  of  the  ef- 
fects referred  to  is  indicated,  and  may  often  be  advantageously  conjoined 
with  tartar  emetic  in  doubtful  cases. 

Administration.  The  dose  of  the  powder  for  the  emetic  effect  is 
twenty  grains,  which  may  be  repeated  every  twenty  minutes  until  it 
operates.  But  the  quantity  required  to  vomit  in  different  individuals 
varies  exceedingly ;  and  six,  four,  or  even  two  grains  will  sometimes  act. 
I  formerly  had  a  female  patient  whom  a  fraction  of  a  grain  uniformly 
vomited.  For  children  the  dose  must  be  reduced  proportionably  with 
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the  age  (see  vol.  i.  p.  34) ;  but  the  wine  or  syrup  is  more  convenient 
of  administration  in  the  very  young.  The  powder  may  be  given  sus- 
pended in  a  wineglassful  of  warm  water,  and  its  operation  aided  by 
draughts  of  warm  water  or  chamomile  tea. 

Troches  of  Ipecacuanha  (Tiiocmsci  IPECACUANHA,  U.  S.)  are  di- 
rected in  the  U.  S.  Pharmacopoeia,  each  of  which  contains  one-quarter  of 
a  grain  of  the  powder.  They  are,  however,  used  as  expectorants,  and 
seldom  if  ever  for  the  emetic  effect. 

An  infusion,  made  with  two  drachms  of  the  powder  and  six  fluid- 
ounces  of  boiling  water,  may  be  given  in  the  dose  of  a  fluidounce,  re- 
peated as  above. 

As  a  nauseant,  two  grains  of  the  powder,  or  a  fluidrachm  of  the  infu- 
sion may  be  given,  and  repeated  every  three  or  four  hours,  or  at  such 
intervals  as  may  be  necessary  to  maintain  the  impression. 

The  only  officinal  preparations  of  ipecacuanha,  used  for  an  emetic 
effect,  are  the  wine,  syrup,  and  fluid  extract. 

Wine  of  Ipecacuanha  (ViNUM  IPECACUANHA,  U.  S.,  Br.)  is  of  such  a 
strength  that  one  fluidounce  contains  the  virtues  of  thirty  grains  of  the 
root,  admitting  this  to  be  wholly  exhausted  by  the  menstruum.  The  full 
emetic  dose  for  an  adult  is  one  fluidounce,  for  an  infant  a  year  or  two 
old,  a  fluidrachm,  which  may  be  repeated  every  fifteen  minutes  till  it 
operates.  This  is  a  convenient  emetic  for  children,  and,  if  properly  pre- 
pared from  good  root,  is  very  efficient. 

Syrup  of  Ipecacuanha  (SYRUPUS  IPECACUANHA,  U.  S.)  is  prepared 
by  mixing  two  fluidounces  of  the  fluid  extract  with  thirty  fluidounces 
of  syrup.  It  differs  from  that  of  the  Pharmacopoeia  of  1850,  both  in 
mode  of  preparation  and  in  strength.  The  former  syrup  was  prepared 
by  first  exhausting  the  virtues  of  the  root  by  means  of  diluted  alco- 
hol, then  evaporating  sufficiently,  and  adding  sugar.  It  was  only  half 
as  strong  as  the  present  syrup,  of  which  a  fluidounce  should  contain  the 
virtues  of  thirty  grains  of  the  root.  This  preparation  is  peculiarly  adapted 
to  infantile  cases.  From  half  a  fluidounce  to  a  fluidounce  for  an  adult, 
and  from  thirty  minims  to  a  fiuidrachm  for  a  child,  may  be  repeated 
every  fifteen  minutes  till  it  acts. 

A  Fluid  Extract  (EXTRACTUM  IPECACUANHA  FLUIDUM,  U.  S.)  was 
introduced  into  our  Pharmacopoeia  at  the  late  revision.  A  fluidounce 
of  it  represents  an  ounce  of  the  root,  and  the  emetic  dose  is  therefore 
from  fifteen  to  thirty  minims.  It  is,  however,  more  used  for  preparing 
the  syrup  than  for  any  other  purpose. 
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II.  GILLENIA.  U.  £ 

Syn.     Indian  Physic.     American  Ipecacuanha. 

Origin.  Two  species  of  Gillenia,  G.  trifoliata  and  G.  stipulacea,  are 
recognized  by  the  U.  S.  Pharmacopoeia  as  the  source  of  this  medicine. 
They  are  both  herbaceous  perennial  plants,  indigenous  in  this  country ; 
the  former  growing  in  the  Atlantic  section  of  the  Union,  the  latter  in 
the  valley  of  the  Mississippi,  and  both  meeting  in  the  region  immediately 
west  of  the  Alleghanies.  The  root  is  the  part  used,  and  is  the  same  in 
character  as  derived  from  the  two  species. 

Properties.  The  root  is  several  inches  in  length,  cylindrical,  about  the 
size  of  a  quill  where  thickest,  tapering,  longitudinally  wrinkled,  with 
here  and  there  circular  fissures,  and  at  certain  points  closely  and  shortly 
undulated,  so  as  to  have  a  knotty  appearance.  It  consists  of  a  thick, 
brittle,  reddish  cortical  part,  in  which  the  virtues  chiefly  reside,  and  an 
interior  tough,  whitish,  ligneous  cord.  The  root,  on  its  outer  surface, 
is  of  a  light-brown  slightly  reddish  colour;  the  powder  is  reddish-gray. 
The  former  is  nearly  or  quite  inodorous,  the  latter  has  a  feeble  smell. 
The  taste  is  bitter,  without  being  acrid  or  nauseous.  Water  extracts 
the  bitterness  of  the  root,  and  acquires  a  reddish  colour. 

Medical  Properties  and  Uses.  Gillenia  is  tonic  in  small  doses,  and 
emetic  when  given  more  largely.  It  operates  mildly  and  efficiently,  and 
is  thought  to  resemble  ipecacuanha.  It  has  been  occasionally  used  as 
a  substitute  for  that  emetic,  but  is  not  much  employed.  The  dose  is 
twenty  or  thirty  grains,  to  be  repeated  every  twenty  minutes  till  it  acts. 
The  tonic  dose  is  two  or  three  grains. 


III.  BLOODROOT. 
SANGUINARIA.  U.  S. 

Origin.  This  is  another  indigenous  medicine ;  being  the  root  or 
rhizome  of  Sanguinaria  Canadensis,  a  small  herbaceous  perennial, 
growing  in  woods  throughout  the  United  States,  and  sending  up  a 
pretty  delicate  flower,  among  those  which  appear  earliest  in  the  spring. 

Sensible  Properties.  The  root  when  fresh  is  two  or  three  inches 
long,  abrupt  at  the  end,  often  contorted,  about  as  thick  as  the  finger, 
fleshy,  of  a  reddish-brown  colour  externally,  of  a  brighter  red  within, 
and  abounding  in  an  orange-coloured  juice,  which  escapes  when  it  is  cut. 
It  shrinks  in  drying,  and,  as  kept  in  the  shops,  is  in  pieces  from  one  to 
three  inches  long,  flattened,  much  wrinkled,  often  with  abrupt  offsets  and 
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radical  fibres  attached,  externally  reddish-brown,  and  internally  of  an 
orange-red  colour,  and  spongy  consistence.  The  powder  is  also  reddish. 
The  odour  of  the  root  is  peculiar  and  somewhat  narcotic,  the  taste  bit- 
tei'ish,  acrid,  and  durable.  Water  and  alcohol  extract  its  colour  and 
medical  properties. 

Active  Principle.  The  virtues  of  the  root  probably  depend,  princi- 
pally at  least,  on  a  peculiar  organic  alkali,  denominated  sanguinarina, 
which  was  discovered  by  the  late  Dr.  Dana,  of  New  York.  It  is  an  acrid 
substance,  and,  though  itself  white,  forms  coloured  salts  with  the  acids, 
which,  when  dissolved  in  water,  produce  beautiful  red  solutions.  It  is 
said  to  be  identical  with  chelerythrin,  an  alkaloid  subsequently  discovered 
by  Probst  in  celandine.  Two  other  alkaloids  are  said  to  have  been  ex- 
tracted from  bloodroot;  but  how  far  they  possess  the  virtues  of  the  root 
has  not  been  determined.  (See  U.  S.  Dispensatory,  12th  ed.,  p.  741.) 

Effects  on  the  System.  Bloodroot  is  an  acrid  emetic,  with  narcotic 
properties.  It  is  a  local  irritant  of  considerable  power,  producing  in- 
flammation when  kept  in  contact  with  the  skin,  exciting  violent  irrita- 
tion when  snuffed  up  the  nostrils,  and  operating  like  a  caustic  upon  fun- 
gous surfaces.  Taken  internally,  in  moderate  doses,  it  excites  the  stomach, 
increases  somewhat  the  frequency  of  the  pulse,  and  stimulates  the  secre- 
tions, especially  that  of  the  lungs,  and,  as  some  suppose,  the  hepatic  also. 
More  largely  taken,  it  occasions  nausea,  and  now  reduces  the  force  of 
the  circulation,  and  diminishes  the  frequency  of  the  pulse.  Dr.  Eberle,  in 
his  work  on  Therapeutics,  states  that  he  had  found  it  to  have  this  effect, 
usually,  after  having  been  continued  in  moderate  doses  for  eight  or  ten 
days.  In  the  full  dose,  it  produces  vomiting.  In  over-doses,  it  acts  as 
a  poison,  causing  burning  in  the  stomach,  excessive  thirst,  violent  vomit- 
ing, faintness,  vertigo,  dimness  of  vision,  and  great  prostration. 

Therapeutic  Application.  The  medicine  may  be  employed  for  the 
ordinary  purposes  of  the  emetics,  but,  from  its  irritant  properties,  is  in- 
ferior to  ipecacuanha,  and  is  less  used,  with  this  object,  than  as  a  nau- 
seant,  expectorant,  and  alterative.  It  has,  however,  been  recommended 
as  an  emetic  in  croup;  and  may  be  employed  appropriately  in  all  cases, 
in  which,  along  with  an  indication  for  emesis,  there  is  a  state  of  system 
demanding  rather  supporting  than  exhausting  measures.  For  its  expec- 
torant and  alterative  properties,  it  has  been  highly  recommended  in  vari- 
ous pectoral  affections,  and  especially  in  pneumonia,  in  the  advanced 
stages  or  typhoid  conditions  of  which,  it  is  considered  by  some  as  a 
highly  valuable  remedy.  It  has  been  found  useful  also  in  bronchitis 
acute  and  chronic,  in  asthma,  and  pertussis.  In  rheumatism,  too,  it  has 
been  used  with  supposed  advantage,  and  has  been  recommended  as  an 
alterative  in  disease  of  the  liver.  It  should  not,  however,  be  used  in  any 
case,  during  high  febrile  excitement,  nor  in  acute  inflammatory  affections, 
until  after  due  reduction  by  depletory  methods. 
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Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from  ten  to 
twenty  grains,  which  should  be  given  suspended  in  water.  It  has  been 
recommended  to  administer  it  preferably  in  the  form  of  pill,  in  conse- 
quence of  its  irritating  effects  on  the  fauces  when  swallowed  in  the  for- 
mer state.  But  it  might  be  questionable  whether  it  would  be  best  to 
bring  it,  in  its  concentrated  state,  in  contact  with  the  coats  of  the  stom- 
ach, irritating  as  it  seems  to  be  to  the  mucous  membranes.  As  a  nau- 
seating and  stimulating  expectorant,  it  may  be  given  in  the  dose  of  from 
one  to  five  grains.  The  medicine  is  sometimes  administered  in  the  form 
of  infusion,  made  in  the  proportion  of  half  an  ounce  to  a  pint,  of  which 
the  emetic  dose  would  be  about  a  fluidounce. 

The  officinal  Tincture  of  Bloodroot  (TiNOTURA  SANGUINARY,  U.  S.) 
contains  the  virtues  of  two  troyounces  of  the  root  in  a  pint,  and  may  be 
given  as  an  emetic  in  the  dose  of  two  or  three  fluidrachms,  but  is  much 
more  used  as  an  alterative  and  expectorant,  for  which  purposes  from 
twenty  to  sixty  drops  are  given,  every  two  or  three  hours,  in  acute  cases, 
and  three  or  four  times'  a  day  in  the  chronic. 

A  Vinegar  of  Bloodroot  (AcETUM  SANGUINARY,  U.  S.)  is  directed 
in  the  U.  S.  Pharmacopoeia,  made  with  diluted  acetic  acid,  either  by 
percolation  or  maceration,  and  containing  the  virtues  of  four  troyounces 
of  the  root  in  two  pints  of  the  vinegar.  The  dose  as  an  emetic  is  three 
or  four  fluidrachms,  as  an  expectorant  from  15  to  30  minims.  This 
vinegar  has  been  used  as  a  gargle  in  the  sore-throat  of  scarlet  fever,  and 
as  a  local  application  to  ringworm,  and  other  cutaneous  eruptions.  A 
syrup  of  bloodroot  may  be  made  by  mixing  a  pint  of  the  vinegar  with 
two  troypounds  of  sugar,  and  dissolving  with  a  gentle  heat.  The  dose 
would  be  about  double  that  of  the  vinegar. 

Sanguinaria  has  been  employed  topically  for  various  purposes.  The 
powder  mixed  with  camphor  has  been  used  as  an  errhine  in  coryza.  It 
is  said  to  have  repeatedly  caused  the  disappearance  of  soft  polypi,  by 
being  occasionally  snuffed  up  the  nostrils.  It  has  also  been  applied  to 
fungous  ulcers  as  an  escharotic.  An  infusion  in  vinegar  has  been  used 
with  benefit  in  obstinate  cutaneous  eruptions,  as  a  gargle  in  the  sore- 
throat  of  scarlatina,  and  as  a  stimulant  to  ill-conditioned  ulcers. 


IV.  EUPHORBIA. 

IPECACUANHA  SPURGE.— EUPHORBIA  IPECACUANHA.  U.S. 
LARGE-FLOWERING  SPURGE.— EUPHORBIA  COROLLATA.  U.  S. 

Origin.  Our  national  standard  recognizes  as  officinal,  under  the  above 
titles,  the  roots  of  two  species  of  Euphorbia ;  E.  Ipecacuanha  and  E. 
corollata,  the  former  often  called  American  ipecacuanha,  the  latter  milk- 
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weed,  from  its  milky  juice ;  both  herbaceous,  perennial  plants,  growing 
abundantly  in  different  parts  of  the  United  States. 

Sensible  and  Chemical  Properties.  The  roots  often  penetrate  deeply 
into  the  soil,  are  two  feet  or  more  in  length,  sometimes  nearly  an  inch 
in  thickness,  and,  when  dried,  are  light  and  brittle.  They  are  of  a  yel- 
lowish or  grayish  colour  externally,  whitish  within,  inodorous,  and  of  a 
feeble  not  disagreeable  taste,  perhaps  somewhat  sweetish,  and  followed 
by  a  slight  sense  of  heat  or  acrimony  in  the  fauces.  They  yield  their 
virtues  to  water  and  alcohol.  Their  active  constituent  has  not  been 
isolated,  but,  as  in  other  Euphorbiacese,  is  probably  an  acrid  principle. 
Their  virtues  are  impaired  by  time. 

Effects  on  the  System.  In  a  full  dose,  these  roots  generally  operate 
as  an  emetic  with  considerable  energy,  producing  several  discharges; 
the  ipecacuanha  spurge  being  somewhat  milder,  as  generally  thought, 
than  the  large-flowering.  Both  of  them  are  apt  to  act  on  the  bowels  as 
well  as  to  vomit ;  and  sometimes,  when  given  in  the  ordinary  emetic 
dose,  purge  exclusively.  They  are  not,  like  ipecacuanha,  safe  in  over- 
doses ;  but,  when  taken  too  largely,  act  with  great  harshness,  causing 
much  nausea,  violent  vomiting,  hypercatharsis,  and  symptoms  of  general 
prostration.  They  should  not,  therefore,  be  employed  under  ordinary 
circumstances ;  but  may  be  resorted  to,  in  the  absence  of  other  safer 
and  more  certain  emetics,  when  vomiting  is  indicated.  The  dose  is 
from  ten  to  twenty  grains,  which  may  be  repeated  in  twenty  minutes  if 
necessary.  As  a  cathartic,  they  may  be  given  in  the  dose  of  five  or  six 
grains,  and  as  a  nauseating  expectorant  and  diaphoretic,  in  that  of  one 
or  two  grains. 


V.  LOBELIA.  U.S.,Br. 

Lobelia  has  already  been  sufficiently  treated  of,  in  all  its  relations,  ex- 
cept as  an  emetic.  (See  page  135.)  It  will  be  necessary  to  say  but  a 
few  words  of  it  in  this  capacity.  In  its  emetic  operation,  it  is  prompt 
and  powerful,  but  is  apt  to  be  attended  with  distressing  and  continued 
nausea  and  relaxation ;  and,  in  some  instances,  it  cannot  be  made  to  act, 
in  any  safe  dose,  or,  indeed,  in  any  quantity  whatever.  In  these  latter 
cases,  its  use,  if  persisted  in  with  the  object  of  vomiting,  is  liable  to 
cause  great  and  dangerous  prostration ;  and  death  has  in  numerous  in- 
stances taken  place. 

In  view  of  the  above  facts,  it  would  seem  that  lobelia  is  not  calculated 
for  ordinary  employment  as  an  emetic.  Though  it  may  often  act  well, 
and  answer  all  the  desired  purposes,  yet  we  have  no  right  to  expose  a 
patient  to  the  chances  of  danger  or  great  inconvenience,  to  attain  an  ob- 
ject which  may  be  accomplished  quite  as  beneficially,  and  without  risk, 
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by  other  medicines.  The  only  circumstances  which  would  justify  the 
employment  of  lobelia  as  an  emetic,  are  the  absence  of  any  safer  medi- 
cine in  cases  of  emergency,  and  the  existence  of  symptoms  which  offer  a 
strong  indication  for  those  effects  by  which  it  is  distinguished ;  much 
nausea,  namely,  and  great  relaxation.  Such  an  indication  is  presented 
in  the  paroxysm  of  spasmodic  asthma,  in  which  lobelia  is  efficient  prob- 
ably beyond  all  other  medicines,  and  in  the  spasm  of  croup  when  the 
disease  refuses  to  yield  to  the  ordinary  measures.  Even  in  asthma,  as 
it  will  frequently  afford  relief  in  nauseating  doses,  it  is,  I  think,  better 
to  use  it  in  quantities  sufficient  merely  to  produce  this  effect,  without 
vomiting. 

When  given  as  an  emetic,  the  dose  should  not  be  repeated  indefinitely, 
if  preceding  doses  fail.  As  already  stated,  the  most  fatal  results  have 
followed  this  kind  of  reckless  or  ignorant  use  of  the  medicine.  Unless 
the  first  two  or  three  doses  vomit,  it  should  not  be  carried  further ;  nor 
even  so  far,  should  symptoms  of  general  relaxation  exist.  Under  such 
circumstances,  if  vomiting  be  necessary,  recourse  should  be  had  to  other 
medicines. 

The  dose  of  the  powder,  as  an  emetic,  is  from  ten  to  twenty  grains ; 
of  the  officinal  tincture,  about  half  a  fluidounce ;  for  an  infant  one  or  two 
years  old,  one  or  two  grains  of  the  powder,  or  from  twenty  to  forty 
minims  of  the  tincture. 


Besides  the  above  emetics,  there  are  many  other  vegetable  products 
which  have  this  property  in  a  greater  or  less  -degree,  and  a  few  which 
may  be  resorted  to  under  peculiar  circumstances,  or  in  cases  of  emergency. 
The  following  appear  to  require  a  brief  notice. 

1.  MUSTARD.— SINAPIS.  Br.— White  Mustard.  SINAPIS  ALBA.  U.  S. 
— Black  Mustard.  SINAPIS  NIGRA.  U.  S. 

Of  the  origin,  sensible  and  chemical  properties,  and  various  effects  and 
applications  of  this  valuable  medicine,  there  will  be  occasion  to  treat 
under  the  rubefacients.  It  is  only  the  emetic  property  which  I  propose 
to  notice  in  this  place.  Powdered  mustard  acts  with  considerable  prompt- 
ness and  energy  as  an  emetic.  This  effect  is  probably  owing  to  its  di- 
rect irritant  operation  on  the  gastric  mucous  membrane.  At  the  same 
time,  it  has  a  tendency  rather  to  stimulate  than  to  depress  the  system  at 
large. 

It  is  then  as  a  stimulating  emetic  that  it  is  specially  characterized ; 
and  in  this  capacity  it  is  usually  employed.  The  cases  to  which  it  is 
peculiarly  applicable  are  those  of  great  torpor  of  stomach,  and  general 
weakness  or  prostration.  When  the  stomach  is  quite  insensible  to  ordi- 
nary emetics,  mustard  may  be  added  to  them  with  propriety.  Hence 
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its  use  in  narcotic  poisoning.  It  is  specially  adapted  to  cases  of  this 
kind,  in  which,  either  from  the  time  that  has  elapsed,  or  the  sedative 
character  of  the  poison,  there  may  be  a  prostrate  state  of  the  system,  or 
such  a  condition  may  be  apprehended.  In  the  more  advanced  stages, 
therefore,  of  poisoning  by  opium,  and  immediately,  in  poisoning  by  hy- 
drocyanic acid,  digitalis,  aconite,  tobacco,  etc.,  when  there  may  be  an 
indication  for  the  discharge  of  the  poison,  mustard  should  be  employed, 
either  alone  or  with  other  medicines.  It  is  also  admirably  adapted  to 
the  cold  stage  of  the  pernicious  miasmatic  fever,  and,  indeed,  to  a 
similar  condition  at  the  commencement  of  any  other  febrile  disease,  when 
the  stomach  is  not  already  irritable,  and  there  is  a  strong  necessity  for 
rousing  the  system  out  of  its  torpor.  It  has  also  been  recommended,  in 
the  collapse,  or  approaching  collapse  of  cholera,  in  order,  by  a  powerful 
impression  upon  the  gastro-intestinal  mucous  membrane,  to  check  the 
exhausting  discharges,  as  well  as  to  produce  an  exciting  effect  upon  the 
failing  general  powers.  It  may  be  given,  moreover,  with  a  similar  view, 
in  some  cases  of  torpor  from  old  paralysis,  in  which  there  is  no  reason 
to  apprehend  danger  from  excitement  of  the  nervous  centres,  which  may 
have  been  the  original  seat  of  the  malady. 

The  dose  of  mustard  as  an  emetic  is  a  slightly  heaped  teaspoonful 
(about  a  drachm),  thoroughly  mixed  with  six  or  eight  fluidounces  of 
water.  The  dose  may  be  doubled  or  tripled  in  cases  of  great  insensi- 
bility of  stomach.  Copious  dilution  is  desirable,  in  order  to  prevent  too 
concentrated  an  effect  on  some  one  part  of  the  mucous  membrane.  In 
over-doses,  or  improperly  administered,  it  may  induce  gastro-enteritis, 
with  vomiting,  purging,  etc. 

2.  SQUILL.  —  SCILLA.  U.S.,  Br. 

Squill  is  to  be  considered  hereafter  as  a  diuretic  and  expectorant,  in 
which  capacities  it  is  almost  exclusively  used.  It  is  only  necessary  here 
to  state  that,  in  the  dose  of  from  six  to  twelve  grains,  it  will  often  vomit, 
though  its  operation  in  this  way  is  somewhat  uncertain,  and  occasion- 
ally harsh.  In  cases  of  laryngeal  or  bronchial  spasm  complicated  with 
inflammation,  it  may  be  resorted  to,  with  a  view  to  its  joint  emetic  and 
expectorant  effects,  in  combination  with  other  medicines,  as  seneka,  ipe- 
cacuanha, and  tartar  emetic,  or  alone,  in  cases  of  emergency,  if  it  should 
happen  to  be  at  hand,  and  other  emetics  wanting.  For  these  purposes, 
it  may  be  used  most  conveniently  in  the  form  of  oue  of  its  liquid  pre- 
parations, as  the  tincture,  vinegar,  or  syrup.  (See  Squill,  among  the 
expectorants.) 

3.  TOBACCO.  — TABACCM.  U.S.,  Br. 

This  has  been  fully  considered  elsewhere.  (Seepage  125.)  I  intro- 
duce it  here  simply  to  say  that,  in  the  dose  of  about  six  grains,  in  per- 
sons unaccustomed  to  its  use,  it  will  generally  vomit,  and  may  be 
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resorted  to  in  urgent  cases  for  this  purpose.  It  is,  however,  so  apt 
to  produce  excessive  and  distressing  nausea,  and  at  the  same  time  is  so 
uncertain  in  any  special  dose,  that  it  is  almost  never  employed  for  this 
purpose  at  present.  It  is  poisonous  in  over-doses,  but  is  said  to  be  less 
dangerous,  when  exhibited  by  the  stomach  than  by  the  rectum,  because 
more  apt  to  be  discharged. 


Besides  the  above  products,  the  following  may  be  used  for  an  emetic 
effect,  though  all  more  or  less  uncertain,  and  most  of  them  disposed  also 
to  act  on  the  bowels  : — The  roots  of  different  species  of  VIOLET  (Viola), 
of  the  DAFFODIL  (Narcissus  pseudo-narcissus),  of  the  SENEKA  SNAKE- 
ROOT  (Polygala  Senega);  the  leaves  and  roots  of  ASARABACCA  (Asarum 
Europseum),  all  in  the  dose  of  from  thirty  grains  to  a  drachm  ;  and  the 
root  of  our  indigenous  INDIAN  HEMP  (Apocynum  cannabinum),  and 
DOG'S-BANE  (Apocynum  androseemifolium),  in  the  dose  of  twenty  or 
thirty  grains. 


2.  Mineral  Emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASSJE  TARTRAS.  U.  S.  —  ANTIMONIUM 
TARTARATUM.  Br.  —  ANTIMONII  POTASSIO-TARTRAS.  Lond.  —  ANTIMO- 
NIUM TARTARIZATUM.  Ed.,  Dub. 

Syn.    Tartar  Emetic.    Tartarated  Antimony.    Tartarized  Antimony. 

Tartar  emetic  is  here  to  be  considered  only  as  an  emetic.  In  its 
other  relations  it  has  already  been  fully  treated  of  (see  page  56),  or  will 
be  hereafter.  With  perhaps  the  exception  of  ipecacuanha,  it  is  the  most 
valuable  and  most  employed  of  the  whole  class,  and  has  properties  which 
render  it,  for  certain  purposes,  superior  even  to  that  medicine,  though 
inferior  for  others. 

Effects  and  Indications.  Tartar  emetic  usually  acts  promptly  and 
energetically,  causing  much  nausea,  and  repeated  and  prolonged  vom- 
iting, with  great  general  relaxation.  In  some  instances,  however,  and 
in  certain  individuals,  it  operates  as  gently  as  any  other  emetic  medicine. 
It  is  said  to  produce  the  same  effects  when  injected  into  the  blood-ves- 
sels, the  serous  cavities,  or  the  cellular  tissue,  though  with  less  certainty. 
Applied  to  the  rectum,  or  the  skin,  it  is  little  disposed  to  act  as  an 
emetic ;  yet  in  the  former  position  it  is  asserted  occasionally  to  vomit ; 
and  I  have  repeatedly  noticed  the  same  effect  attendant  on  its  external 
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use  as  a  pustulating  agent.  It  is  more  apt  to  purge  than  most  of  the 
emetics  ordinarily  used. 

Compared  with  ipecacuanha,  it  produces,  as  a  general  rule,  more  nau- 
sea, more  frequent  and  protracted  efforts  at  vomiting,  greater  muscular 
relaxation  and  arterial  depression,  and  a  stronger  impression  on  the 
whole  system.  It  is  also  more  disposed  to  extend  its  action  to  the  duo- 
denum, and  to  cause  bilious  discharges. 

From  these  qualities,  the  indications  for  its  preferable  use  may  be  de- 
duced. When  the  object  is  merely  to  evacuate  the  stomach,  or  to  pro- 
duce a  gentle  impression  of  any  kind,  or  when  it  is  necessary  to  repeat 
the  einetic'daily  or  at  other  shorter  intervals,  and  always  when  vomiting 
is  called  for  in  an  already  highly  irritated  or  inflamed  state  of  the  stomach, 
ipecacuanha  should  be  selected.  Tartar  emetic  is  preferable  when  the 
object  is  to  compress  or  agitate  the  abdominal  viscera,  to  produce  great 
muscular  relaxation  and  circulatory  depression,  to  supersede  any  par- 
ticular morbid  state  by  a  shock  upon  the  system,  or  to  act  energetically 
by  revulsion. 

Therapeutic  Application.  In  reference  to  the  abdominal  viscera,  this 
is  the  most  effective  emetic  in  cases  of  portal  and  splenic  congestion, 
torpor  of  the  liver,  and  jaundice.  In  this  last  disease,  it  sometimes 
operates  very  energetically  in  bringing  about  biliary  secretion,  and  may 
be  resorted  to  when  the  liver  refuses  to  respond  to  its  ordinary  excitants. 
In  the  course  of  bilious  fever,  portal  congestion  and  deficient  hepatic 
secretion  sometimes  occur,  with  aggravation  of  the  symptoms,  and  may 
generally  be  relieved  by  a  dose  of  tartar  emetic,  if  the  mucous  membrane 
of  the  stomach  is  not  already  inflamed,  or  highly  irritated ;  but  it  is  at 
present  much  less  used  in  such  cases  than  formerly. 

For  the  production  of  muscular  relaxation,  the  medicine  is  extremely 
useful  in  croup,  and  of  itself  will  often  immediately  check  an  attack  of 
the  catarrhal  variety  of  that  disease.  There  is  reason,  too,  to  suppose 
that,  if  employed  early  in  the  pseudomembranous  variety,  before  the 
false  membrane  has  formed  largely,  it  will  occasionally  have  the  same 
effect.  It  is,  however,  frequently  necessary  to  repeat  the  emetic  once  or 
oftener,  and  in  quick  succession,  before  the  disease  can  be  subdued; 
and  its  use  should  be  accompanied  with  that  of  the  warm  bath  at  the 
same  time.  It  might  be  supposed  that  the  same  property  would  render 
tartar  emetic  preferable  to  ipecacuanha  in  asthma  and  pertussis;  and  no 
doubt  its  immediate  effects  would  be  greater;  but  as,  in  these  affections, 
there  is  usually  occasion,  when  the  emetic  plan  is  adopted,  for  a  frequent 
repetition  of  the  medicine,  ipecacuanha  is  on  the  whole  preferable,  as  less 
liable  to  produce  either  serious  gastric  irritation,  or  general  prostration 
of  the  system. 

For  producing  the  muscular  relaxation,  so  much  desired  by  the  sur- 
geon in  obstinate  cases  of  dislocation,  tartar  emetic  is  greatly  preferable 
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to  ipecacuanha.  It  is  here  sufficient  to  obtain  its  full  nauseating  and 
relaxing  effect;  and  it  should  be  given  with  that  view  rather  than  to 
vomit,  though  it  is  not  always  possible  to  prevent  the  latter  result. 

For  the  same  universal  depression  attendant  on  its  nauseating  opera- 
tion, tartar  emetic  is  often  a  most  useful  agent  in  subduing  the  violence 
of  the  maniacal  paroxysm,  of  acute  delirium,  and  of  great  hysterical 
disturbance,  especially  in  the  frequently  recurring  convulsions  of  the 
last-mentioned  affection. 

Through  its  powerful  general  impression  or  shock,  it  is  peculiarly 
efficient  in  the  interruption  of  paroxysmal  diseases,  whether  remittent  or 
intermittent,  given  so  as  to  be  in  full  action  at  the  period  for  the  recur- 
rence of  the  paroxysm.  Hence  one  of  the  indications  for  its  use  in  inter- 
mittent and  remittent  fevers,  and  paroxysmal  neuralgia.  The  same 
indication  is  offered  in  the  forming  stages  of  fever,  when  it  is  thought 
that  a  powerful  shock  will  sometimes  supersede  the  influence  of  the 
morbific  cause  altogether,  or  greatly  moderate  its  violence. 

From  its  energetic  revulsive  action,  as  well  as  its  general  depressing 
effect,  tartar  emetic  is  probably  more  successful  in  the  subversion  of  in- 
flammatory diseases,  in  their  earlier  stages,  than  any  other  emetic. 
Hence  it  has  often  been  given  at  the  commencement  of  ophthalmia, 
catarrhal  inflammation,  tonsillitis,  laryngitis,  and  even  pneumonia, 
with  the  effect  of  breaking  up  the  disease ;  and  is  sometimes  employed 
for  the  same  purpose  in  swelled  testicle,  buboes,  and  synovial  inflam- 
mation. 

The  same  revulsive  influence  renders  it  peculiarly  efficacious  in 
various  nervous  diseases,  as  tic  douloureux,  obstinate  headache,  mania, 
and  amaurosis. 

It  is  often  used,  in  small  doses,  in  connection  with  purgative  medi- 
cines, in  order  to  increase  their  activity. 

In  doubtful  cases,  it  should  be  combined  with  ipecacuanha,  which 
gives  it  greater  mildness  and  brevity  of  action,  while  the  tartar  emetic 
ensures  efficiency. 

It  is  contraindicated  in  debilitated  states  of  the  system,  and  an  in- 
flamed or  irritated  state  of  the  stomach. 

Administration.  The  medium  dose  of  tartar  emetic  required  for 
vomiting  is  two  or  three  grains.  But,  from  the  variable  degree  of  sus- 
ceptibility to  its  action  in  different  individuals,  and  under  different  cir- 
cumstances of  disease,  it  is  usually  deemed  advisable  to  give  it  in  doses 
of  one  grain,  repeated  every  fifteen  or  twenty  minutes  till  it  acts,  each 
dose  being  dissolved  in  a  tablespoonful  of  water.  If,  after  the  adminis- 
tration of  six  or  seven  doses,  it  should  produce  much  nausea  and  general 
prostration  without  vomiting,  a  dose  of  ipecacuanha  may  be  adminis- 
tered, to  produce  the  emetic  effect. 

When  the  two  are  given  together,  two  grains  of  tartar  emetic  and 
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twenty  of  ipecacuanha  may  be  mixed,  and  divided  into  two  powders, 
which  may  be  given  diffused  in  water;  the  second  at  an  interval  of 
fifteen  or  twenty  minutes,  if  the  first  should  not  answer  the  purpose. 

Antimonial  wine  may  be  given  to  an  adult  in  the  dose  of  a  fluid- 
ounce,  or,  what  is  preferable,  in  half  the  quantity ;  repeated,  if  neces- 
sary, at  the  usual  interval.  It  is,  however,  much  more  used  as  an 
emetic  in  children  than  adults.  The  dose  for  a  child,  one  or  two  years 
old,  is  from  twenty  to  forty  drops.  In  the  paroxysm  of  croup,  this  may 
be  increased  to  forty  or  sixty  drops. 

By  enema,  from  six  to  twelve  grains  of  the  salt  may  be  administered; 
but  it  will  seldom  be  found  to  vomit. 

In  cases  of  threatened  death  from  food,  or  other  solid  body  lodged  in 
the  oesophagus,  relief  is  said  to  have  been  obtained,  in  several  instances, 
by  throwing  a  solution  of  tartar  emetic  into  the  veins.  Two  or  three 
grains  of  it  dissolved  in  two  fluidounces  of  water,  is  the  quantity 
usually  employed,  though  as  much  as  six  grains  are  said  to  have  been 
given.  Emesis  has  been  brought  on,  and  the  foreign  body  thus  forced 
upward,  and  discharged. 


II.  SULPHATE  OF  ZINC. 

ZINCI  SULPHAS.  U.S.,  Br. 

Syn.    White  Vitriol. 

For  an  account  of  the  properties,  effects,  and  general  uses  of  this 
medicine,  see  page  412  of  the  first  volume.  At  present  we  are  to  con- 
sider it  solely  as  an  emetic. 

In  this  capacity,  sulphate  of  zinc  is  characterized  by  promptness, 
energy,  and  the  production  of  comparatively  little  nausea.  It  operates 
more  speedily  than  any  other  known  emetic  except  sulphate  of  copper ; 
and,  though  the  operation  is  very  energetic,  it  is  soon  over,  and  leaves 
little  prostrating  effect  behind  it. 

Sulphate  of  zinc  was  formerly  much  used  as  an  emetic,  but  has  been 
almost  entirely  superseded  by  ipecacuanha  and  tartar  emetic.  Producing 
little  of  that  relaxing  and  prostrating  effect  which  renders  tartar  emetic 
so  useful  in  certain  cases,  it  would  seem  to  be  applicable,  by  its  peculiar 
properties,  mainly  to  the  simple  evacuation  of  the  stomach ;  but  here 
ipecacuanha  has  the  advantage  over  it  of  greater  mildness.  It  is  much 
inferior  to  either  of  these  medicines  as  a  nauseant,  and  promoter  of  ex- 
pectoration and  perspiration. 

There  is,  however,  one  condition  in  which  its  promptness  and  energy 
render  it  very  useful.  In  cases  of  narcotic  poisoning,  especially  by 
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opium,  it  is  the  most  efficient  medicine,  next  possibly  to  sulphate  of  cop- 
per, in  our  possession;  and  is  even  preferable  to  that  emetic,  as  less 
dangerous.  I  have  used  it  often,  and  believe  that  I  have  never  found 
it  to  fail ;  though  I  have  always  employed  ipecacuanha  as  an  auxiliary. 
The  latter  may  be  given  almost  indefinitely;  a  teaspoonful  being  admin- 
istered at  a  time,  and  repeated  several  times  if  necessary.  The  dose  of 
the  former  may  be  thirty  grains;  but  I  should  hesitate  to  repeat  it  more 
than  once,  or,  at  the  furthest,  a  second  time,  for  fear  that,  though  it  may 
not  vomit,  it  might  possibly  inflame  the  stomach.  (See  page  457.)  Sul- 
phate of  zinc  is  also  adapted  to  cases  of  poisoning  by  acetate  of  lead,  in 
which  it  acts  as  an  antidote,  as  well  as  emetic,  converting  the  salt  of 
lead,  as  far  as  it  goes,  into  a  comparatively  inert  sulphate,  and  itself 
being  converted  into  the  acetate  of  zinc,  which  performs  the  part  of  the 
emetic.  I  have  seen  it  used  with  prompt  success. 

Another  affection,  in  which  it  has  been  specially  recommended,  is 
pseudomembranous  croup,  in  several  cases  of  which  it  was  employed  by 
Dr.  Francis,  of  New  York,  with  success,  after  failure  with  ipecacuanha 
and  tartar  emetic,  and  under  apparently  hopeless  circumstances.  Of  a 
solution,  containing  a  drachm  in  an  ounce  of  water,  he  gave  a  teaspoon- 
ful every  ten  minutes,  which  caused  violent  vomiting,  and  the  rejection 
of  the  false  membrane.  (Eberle,  Mat.  Med.  and  Therap.,  4th  ed.,i.  85.) 
This  practice  is  well  worthy  of  imitation  in  a  similar  condition  of  things. 
Sulphate  of  copper  has  been  recommended  as  peculiarly  efficacious  ;  but 
the  salt  of  zinc  is  much  preferable,  if  it  answer  the  purpose,  as  less  likely 
to  cause  dangerous  gastritis. 

In  any  case  requiring  simple  evacuation  of  the  stomach,  should  ipe- 
cacuanha not  be  attainable,  or  be  forbidden  by  idiosyncrasy  of  the  patient, 
sulphate  of  zinc  may  be  substituted. 

The  dose,  under  ordinary  circumstances,  is  ten  grains;  in  narcotic 
poisoning,  it  may  be  thirty  grains ;  in  either  case,  to  be  repeated  at  in- 
tervals of  about  fifteen  minutes  till  it  acts. 


III.  SULPHATE  OF  COPPER. 

CUPRI  SULPHAS.  U.S.,Br. 

Syn.  Blue  Vitriol. 

See  volume  i.  page  406,  for  a  general  account  of  this  medicine.  As  an 
emetic,  it  possesses  properties  closely  analogous  to  those  of  sulphate  of 
zinc,  so  that  what  has  been  said  above  of  the  latter,  may  be  said  of  this 
also,  with  the  exception,  that,  if  there  is  any  difference  between  them, 
the  salt  of  copper  is  still  more  prompt,  more  energetic,  and  less  disposed 
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to  nauseate  than  that  of  zinc.     It  is,  moreover,  more  dangerous,  being 
much  more  irritant  and  corrosive. 

Like  sulphate  of  zinc,  too,  it  is  used  chiefly  in  cases  of  narcotic  poison- 
ing and  pseudomembranous  croup.  In  its  application  to  the  former  pur- 
pose, the  caution  is  still  more  necessary,  to  avoid  a  too  frequent  repetition 
of  the  dose ;  as,  if  it  accumulate  in  the  stomach,  and  remain  long  without 
vomiting,  though  it  may  give  no  signs  of  action  during  the  state  of  in- 
sensibility, yet,  upon  the  occurrence  of  reaction,  violent  inflammation  may 
ensue,  even  should  the  medicine,  in  the  mean  time,  have  been  discharged. 
The  dose  should  not,  I  think,  be  repeated  more  than  once ;  and  it  would 
be  best  to  administer  it  in  no  case  until  milder  emetics  had  been  tried 
without  effect. 

In  pseudomembranous  croup,  sulphate  of  copper  has  been  consider- 
ably used,  since  originally  recommended  by  Dr.  Hoffman,  of  Darmstadt, 
in  1821,  and  more  recently  by  Dr.  Droste,  of  Germany,  who  had  extra- 
ordinary success  with  it  in  the  treatment  of  the  disease.  It  acts  almost 
immediately,  and,  by  the  violence  of  the  vomiting,  was  thought  by  Droste 
to  cause  a  separation  and  discharge  of  the  false  membrane  more  effi- 
ciently than  any  other  emetic.  The  dose  for  a  child  from  one  to  two 
years  of  age  is  a  grain;  from  two  to  four  years,  two  grains;  and  from 
the  latter  age  to  ten,  about  three  grains.  If  complete  relief  is  not  ob- 
tained by  the  first  dose,  from  one-quarter  to  one- half  of  a  grain  is,  accord- 
ing to  Dr.  Droste,  to  be  given  every  two  hours ;  and  of  these  smaller 
doses  more  than  three  or  four  are  seldom  required.  (See  Am.  Journ.  of 
Med.  Sci.,  xvii.  231.)  There  can  be  little  doubt  that  this  medicine  will, 
like  tartar  emetic  or  ipecacuanha,  cure  nearly  all  the  cases  of  ordinary 
spasniodic  or  catarrhal  croup ;  and  such,  probably,  were  most  of  the  cases 
of  the  disease  treated  by  Droste,  all  of  which  recovered.  But,  in  the  pseu- 
domembranous croup,  it  very  often  fails.  In  one  instance,  in  which  I 
used  it,  a  tube  of  false  membrane,  two  inches  or  more  in  length,  was  dis- 
charged; yet  the  child  nevertheless  died  of  the  same  affection,  extending 
deeply  into  the  bronchial  tubes ;  and  it  is  the  tendency,  I  believe,  to  this 
extension,  which  renders  the  disease  so  terribly  fatal ;  even  tracheotomy 
offering  little  chance  of  relief  under  such  circumstances. 

The  dose  of  sulphate  of  copper,  under  ordinary  circumstances,  is  two 
or  three  grains  ;  in  cases  of  narcotic  poisoning,  from  five  to  fifteen  grains. 
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IY.  YELLOW  SULPHATE  OF  MERCURY. 
HYDRARGYRI  SULPHAS  FLAVA.  U.  S. 

Syn.    Turpeth  Mineral. 

Preparation.  This  is  prepared  by  boiling  mercury  and  sulphuric  acid 
together  to  dryness,  and  throwing  the  resulting  mass  into  boiling  water. 
The  sulphate  of  deutoxide  of  mercury,  obtained  in  the  first  step  of  the 
process,  is  decomposed  by  the  hot  water  into  a  supersulphate,  which  re- 
mains dissolved,  and  the  yellow  subsulphate,  which  is  deposited. 

Properties.  This  mercurial  is  in  the  form  of  a  lemon-yellow  powder, 
inodorous,  of  an  acrid  taste,  and  nearly  insoluble  in  water,  requiring 
2000  parts  of  cold,  and  about  600  of  hot  water,  for  solution.  At  a  red 
heat,  it  is  entirely  dissipated. 

Medical  Effects  and  Uses.  Turpeth  mineral  has  long  been  used  as 
an  emetic,  formerly  much  more  than  at  present.  Though  operating 
with  great  promptness,  and  with  little  of  the  secondary  prostrating  in- 
fluence of  the  antimonials,  it  has  been  considered  as  uncertain,  sometimes 
failing  to  act,  and  sometimes  acting  harshly ;  and  is  liable  to  the  disad- 
vantage that,  if  not  wholly  rejected  by  the  stomach,  it  is  apt  to  salivate. 
These  qualities  unfit  it  for  ordinary  use  as  an  emetic;  but  it  is  occasion- 
ally employed,  repeated  two  or  three  times  a  week,  in  cases  of  obstinate 
swelling  of  the  testicle,  in  which  its  mercurial  influence  may  be  desirable ; 
and  has,  moreover,  been  strongly  recommended  by  Dr.  Hubbard,  of 
Maine,  in  the  treatment  of  croup.  Dr.  Hubbard  states  that  it  is  prompt 
and  certain,  that  it  is  little  disposed  to  act  on  the  bowels,  and  prostrates 
less  than  other  emetics  used  in  the  treatment  of  that  disease.  In  the 
pseudomembranous  variety,  its  disposition  to  affect  the  system  would  be 
rather  in  its  favour  than  otherwise. 

The  ordinary  emetic  dose  is  five  grains.  For  a  child  two  years  old, 
with  croup,  the  dose  is  two  or  three  grains,  to  be  repeated,  if  necessary, 
in  fifteen  minutes.  In  over-doses,  turpeth  mineral  acts  as  a  corrosive 
poison.  In  a  case  recorded  in  Guy's  Hospital  Reports  (x.  180,  A.D. 
1864),  death  resulted  from  the  accidental  swallowing  of  forty  grains. 
The  symptoms  were  violent  vomiting  and  purging,  severe  abdominal 
pains,  excessive  salivation  with  soreness  of  the  mouth  and  fauces,  great 
prostration  followed  by  some  febrile  reaction,  and  a  series  of  distressing 
phenomena  dependent  on  the  inflammation  and  disorganization  of  the 
mucous  membrane  of  the  whole  alimentary  canal.  Death  took  place  on 
the  eleventh  day.  Throughout  the  intestinal  canal,  the  mucous  mem- 
brane was  softened  and  easily  torn,  with  dark  patches  here  and  there. 
The  stomach  towards  the  pylorus  and  on  the  lower  surface  was  con- 
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gested  and  softened,  with  inflamed  patches  elsewhere.     The  inner  sur- 
face of  the  mouth  and  fauces  was  covered  with  black  sloughs. 


Besides  the  mineral  substances  mentioned,  there  are  many  others 
which  possess  emetic  properties  ;  as,  for  example,  alum,  the  precipitated 
sulphuret  and  chloride  of  antimony,  the  acetates  of  copper  and  zinc, 
corrosive  chloride  of  mercury,  etc.;  and,  in  fact,  almost  all  highly  irri- 
tating or  corrosive  substances  will  occasionally  provoke  vomiting;  but, 
with  the  single  exception  of  alum,  which  is  used  in  the  treatment  of 
croup,  and  of  which  sufficient  has  been  said  under  the  head  of  the  astrin- 
gents, not  one  of  them,  so  far  as  I  know,  is  at  present  habitually  em- 
ployed in  this  capacity.  They  are  generally  more  or  less  uncertain,  are 
liable  to  do  serious  injury  in  over-doses,  and  are  susceptible  of  no  useful 
application  as  emetics,  for  which  those  generally  employed  are  not  as 
well  or  better  adapted. 
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CATHARTICS. 

CATHARTICS  are  medicines  which  evacuate  the  bowels  downwards, 
increasing  either  the  number  or  the  quantity  of  the  stools.  They  produce 
this  effect  in  several  distinct  methods. 

1.  Mode  of  Operation  and  Effects. 

1.  Through  an  impression  on  the  mucous  membrane,  they  call  the 
peristaltic  movement  of  the  bowels  into  greater  activity.    In  this  respect 
they  only  imitate  the  normal  action  of  the  contents  of  the- alimentary 
canal,  through  the  influence  of  which  upon  the  mucous  surface,  propa- 
gated to  the  muscular  coat,  the  healthy  evacuation  of  the  bowels  is 
effected.     How  it  is  that  this  impression  on  the  mucous  surface  affects 
the  muscular  layer,  whether  through  a  direct  propagation  by  contiguous 
sympathy,  or  through  the  spinal  or  ganglionic  nervous  centres,  is  not 
certainly  known ;   but,  from  the  regularity  of  the  combined  peristaltic 
movements,  and  from  the  association  with  them  of  the  action  of  the  ab- 
dominal muscles,  when  the  evacuation  takes  place,  it  is  highly  probable 
that  the  organic  nervous  centres  are  concerned.     To  a  certain  extent,  a 
direct  stimulation  of  the  muscular  coat  may  be  effected  by  mechanical 
weight  or  distension  from  the  alvine  contents;  and  it  is  probable  that 
purgation  may  sometimes  be  produced  or  aided  in  this  way ;  but  that 
such  an  influence  cannot  be  the  chief  cause  is  proved  by  the  simple  fact, 
that  the  cathartic  often  acts  without  adding  anything  appreciable  to  the 
weight  or  bulk  of  the  contents  of  the  bowels. 

2.  A  second  and  very  frequent  method  of  action  is  by  increasing  the 
exhalation  of  serous  liquid,  and  the  secretion  of  mucus  into  the  prima? 
viae.     The  liquid  thus  poured  out  into  the  bowels  stimulates  the  peri- 
staltic movement,  as  the  cathartic  is  itself  supposed  to  do,  according  to 
the  first  method  of  operating. 

3. 'Certain  cathartics  appear  to  operate  mainly  by  stimulating  the 
liver,  and  thus  increasing  the  secretion  of  bile.  It  is  probably  through 
this  secretion,  operating  on  the  mucous  membrane,  that  the  regular 
healthful  action  of  the  bowels  is  chiefly  sustained.  That  the  bile  is  ac- 
tively purgative  is  proved  by  the  fact  that,  when  secreted  in  excess,  it 
almost  always  occasions  either  cholera  morbus,  or  bilious  diarrhoea. 
Medicines;  ttierefore,  which  stimulate  the  hepatic  secretion,  must  neces- 
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sarily  act  as  cathartics,  and  I  believe  it  is  in  this  way  that  the  mercurials 
mainly  operate.  It  is  supposed  that  a  similar  effect  is  produced  by  an 
increase  of  the  secretion  of  the  pancreas,  but  we  have  no  satisfactory 
proof  of  the  fact. 

4.  Still  another  method  is  probably  through  absorption.  We  know 
that  certain  cathartic  medicines  are  either  wholly  or  in  part  absorbed, 
and  enter  into  the  circulation.  Thus  rhubarb  and  gamboge  impart  colour- 
ing matter  to  the  urine;  sulphur  exhales,  in  the  form  of  sulphuretted 
hydrogen,  from  the  surface  of  those  who  take  it  freely;  and  the  purga- 
tive principle  of  senna  is  said  to  be  secreted  with  the  milk.  But  a  still 
stronger  proof  is,  that  several  of  the  cathartics,  as  senna,  colocynth,  and 
elaterium,  operate  on  the  bowels,  when  brought  into  contact  with  the 
serous  or  cellular  tissue,  or  injected  into  the  blood.  Aloes  operates  upon 
the  same  portion  of  the  bowels,  and  in  the  same  characteristic  method, 
whether  taken  into  the  stomach,  injected  into  the  rectum,  or  applied  to  a 
blistered  surface  denuded  of  the  cuticle.  Whether,  after  entering  the 
circulation,  they  act  directly  on  the  muscular  coat  of  the  bowels,  or  first 
on  the  mucous  coat  or  nervous  centres,  and  secondarily  on  the  peristaltic 
function,  is  uncertain;  but  as,  in  either  mode  of  administration,  the 
drastic  substances  irritate  or  inflame  the  lining  membrane,  it  is  probably 
upon  this  that  the  primary  impression  is  made,  as  well  when  they 
operate  through  the  circulation,  as  when  by  immediate  contact. 

Certain  cathartics  act  exclusively  in  some  one  of  the  preceding  methods ; 
but  the  greater  number,  though  they  may  be  disposed  to  act  in  one  rather 
than  another  of  them,  conjoin  two  or  more  methods  in  a  greater  or  less 
degree. 

Different  individuals  of  the  class  act  on  different  parts  of  the  alimentary 
canal.  Thus,  gamboge,  which  is  apt  to  vomit,  operates  probably  more 
especially  on  the  stomach  and  upper  portion  of  the  bowels;  aloes  is  well 
known  to  direct  a  peculiar  influence  to  the  large  intestines,  including  the 
colon  and  rectum;  while  the  neutral  salts,  castor  oil,  senna,  etc.,  if  they 
have  any  preference,  affect  specially  the  small  intestines,  though  proba- 
bly operating  also,  in  some  degree,  on  the  whole  extent  of  the  primae 
vise.  This  tendency  to  one  part  of  the  bowels  rather  than  another  has 
been  ascribed  to  the  different  degrees  of  solubility  in  the  acting  principle 
of  the  medicine  ;  the  most  soluble  operating  on  the  upper,  and  the  least 
so  on  the  lower  portions  of  the  track.  It  is  probable  that  a  medicine  of 
very  difficult  solubility  in  the  liquids  of  the  stomach  and  bowels,  whether 
originally  so,  or  rendered  so  by  the -manner  of  preparing  it,  might  pass  the 
upper  portion  unchanged,  and  thus  act  more  especially  on  the  lower ; 
but  the  fact  is  that,  in  relation  to  most  of  the  cathartics  in  which  this 
peculiar  tendency  is  observable,  there  is  no  such  peculiarity  of  solubility^ 
Thus,  the  active  principle  of  aloes,  which  operates  on  the  loWer  bowels, 
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is  readily  soluble  ;  and  it  shows  the  same  disposition,  whether  given  in 
pill,  or  in  solution.  Nay,  even  when  applied  to  the  denuded  surface  of 
the  skin,  it  is  asserted  still  to  operate  preferably  on  the  rectum  and  colon. 
The  result,  then,  must  be  ascribed  to  some  other  cause  than  any  mere 
modification  of  solubility.  There  is  nothing  remarkable  in  the  fact. 
Some  medicines  have  a  tendency  to  act  especially  on  the  kidneys,  some 
on  the  skin,  some  on  the  brain,  etc.  Why  should  there  not  be  a  similar 
election  in  relation  to  different  portions  of  the  alimentary  canal  ?  So 
far  as  any  explanation  can  be  given,  in  the  present  state  of  our  knowl- 
edge, the  fact  must  be  ascribed  to  different  susceptibilities  of  the  several 
portions  of  the  canal,  arising  from  peculiarity  of  intimate  constitution. 
The  stomach  and  duodenum  are  so  constituted  as  to  be  especially  sus- 
ceptible to  the  action  of  gamboge,  while  they  do  not  feel  the  influence  of 
aloes;  and  exactly  the  reverse  may  be  said  of  the  colon  and  rectum. 

The  character  of  the  discharges  varies  with  the  mode  in  which  the 
cathartic  acts.  Medicines  which  operate  exclusively  on  the  large  intes- 
tines produce  fecal  evacuation  more  or  less  consistent.  Such  is  the  case 
with  aloes  and  sulphur.  Others,  which  act  upon  the  whole  extent  of  the 
canal,  or  particularly  on  the  small  intestines,  of  course  evacuate  the  liquid 
contents  of  the  upper  bowels,  and  occasion  liquid,  but  still  feculent  stools. 
Those  which  act  by  increasing  serous  exhalation,  produce  thin  watery 
discharges,  often  very  copious,  but  generally  more  or  less  coloured  with 
feculent  matter.  Bilious  stools  indicate  that  the  cathartic  has  operated 
on  the  liver.  They  are  sometimes  of  a  bright  deep-yellow,  sometimes 
green  from  the  reaction  of  intestinal  acids,  and  sometimes,  when  the  bile 
is  very  concentrated,  of  a  dark-brown  approaching  to  black,  but  still  yel- 
low when  in  thin  layers.  Irritating  cathartics  sometimes  cause  mucous 
and  bloody  stools. 

Cathartics  are  usually  arranged  in  three  divisions,  based  upon  their 
difference  in  activity  or  energy.  The  mildest  are  denominated  laxatives ; 
those  of  considerable  energy,  but  not  violent,  simply  purges,  or  purga- 
tives ;  and  a  third  set,  which  superadd  severe  irritant  properties  to  their 
cathartic  power,  drastic  purges,  or  simply  drastics.  Though,  by  vary- 
ing the  dose  and  mode  of  combination,  much  may  be  done  towards  ob- 
viating these  differences  of  power,  yet  there  is,  in  this  respect,  an  inherent . 
and  distinctive  character  in  many  articles  of  the  class ;  so  that  no  increase 
of  the  dose  would  give  energy  to  the  feeble,  and  no  diminution  of  it 
render  the  violent  mild.  Thus,  there  are  some  laxatives  of  which  no 
amount  that  could  be  used  would  act  energetically  on  the  bowels;  and 
some  drastics  which,  though  the  purgative  effect  might  be  diminished  by 
lowering  the  dose,  yet,  when  given  in  quantity  sufficient  to  operate  at 
all,  will  generally  be  attended  with  griping  pain,  or  other  sign  of  irri- 
tation. 
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1.  Laxatives  not  only  operate  moderately,  but  with  gentleness,  that  is, 
without  materially  irritating  the  mucous  membrane,  even,  as  a  general 
rule,  when  taken  largely.  They  may  occasionally  produce  griping  pains; 
but  these  are  usually  owing  to  flatulence,  consequent  upon  gaseous  mat- 
ters resulting  from  fermentation  or  other  decomposition  of  the  laxative 
itself,  as  in  the  case  of  the  laxative  fruits,  and  carbonate  of  magnesia,  or 
from  combinations  formed  by  it  in   the  bowels,  as  in  the  case  of  sul- 
phuretted   hydrogen  formed  from  sulphur.     The  bowels  are  loosened 
rather  than  purged;  the  evacuations  being  feculent,  and  more  or  less 
consistent  according  to  the  special  mode  of  operation,  or  the  portion  of 
the  canal  specially  affected. 

2.  Purges  may  be  considered,  for  convenience  of  arrangement,  as 
embracing  only  those  cathartics  which  are  capable  of  operating  vigor- 
ously on  the  bowels ;  but,  in  whatever  quantity  taken,  are  not  likely  to 
prove  poisonous  by  inflaming  the  alimentary  mucous  membrane.     They 
may  exhaust  by  excessive  depletion,  but  are  not  dangerously  irritant. 
This  statement  is  not  intended  to  be  absolute,  but  only  general.     Even 
inert  substances  may  become  dangerous,  if  given  in  quantities  sufficient, 
by  their  mass,  or  acting  mechanically  in  some  other  way,  to  interfere 
with  the  functions  of  the  bowels. 

3.  Drastics,  or  drastic  purges  as  they  are  usually  called,  are  charac- 
terized by  the  property  of  irritating  the  mucous  membrane,  and,  in  over- 
doses, may  produce  serious  consequences  by  exciting  extensive  and  severe 
inflammation  in  that  tissue.     Even  in  their  ordinary  operation,  they  not 
unfrequently  cause  more  or  less  nausea,  faintness,  griping  pain,  and 
tenesmus;    but,  when  they  are  taken  in  excess,  these  symptoms  are 
much  aggravated,  severe  vomiting  and  bloody  stools  occur,  the  abdomen 
becomes  very  painful  and  tender  on  pressure,  the  extremities  become 
cold,  the  pulse  sinks,  and  life  is  involved  in  considerable  danger. 


The  term  hydragogue  has  been  applied,  as  the  name  itself  would  in- 
dicate, to  those  cathartics  which  produce  copious  watery  stools.  This 
property  belongs  especially  to  the  drastic  purges,  and  it  has  been  not 
unusual  to  consider  it  as  embracing  these  alone ;  so  that,  in  the  mind  of 
not  a  few,  the  idea  of  hydragogue  cathartics  is  associated  with  something 
violent  and  irritating;  but  the  fact  is,  that  the  saline  purges  are  not  less 
really  hydragogue,  and  not  less,  therefore,  entitled  to  the  name  than  the 
more  powerful  drastics.  When  used  in  this  work,  or  elsewhere  by  the 
writer,  the  term  is  made  to  express  what  it  means ;  simply  the  property 
of  producing  watery  evacuations,  without  reference  to  mildness  or  se- 
verity of  action  in  other  respects. 

Griping  pain  is  a  very  frequent  attendant  on  the  operation  of  cathar- 
tics. It  depends  on  spasm  of  the  muscular  coat.  This  may  be  induced 
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by  various  causes,  and,  as  stated  in  the  remarks  on  laxatives,  is  not  al- 
ways inconsistent  with  mildness  of  operation;  as,  for  example,  when  it 
depends  on  the  production  of  flatulence,  which,  by  distending  the  bowels, 
calls  the  muscular  coat  into  irregular  action.  But  it  is  sometimes  caused 
by  high  irritation  or  inflammation  of  the  mucous  membrane,  which  oper- 
ates in  producing  it  in  the  same  manner  as  in  enteritis  and  dysentery. 
Originating  in  this  cause,  it  is  much  more  serious,  and  indicates  a  drastic 
character  in  the  medicine.  There  is  a  third  source  of  griping  entirely 
differing  from  either  of  the  above.  It  is  the  powerful  stimulant  influence 
of  the  cathartic,  directed  especially  to  the  muscular  coat.  The  griping  is 
an  excess  of  the  directly  stimulated  peristaltic  movement.  It  is  in  this 
way  that  senna  produces  its  characteristic  griping  effect.  The  symptom, 
under  these  circumstances,  indicates  no  violence  of  irritation  exercised 
upon  the  mucous  membrane,  but  simply  an  energetic  direction  to  the 
muscular  tissue.  It  may  be  painful,  but  is  never  dangerous,  and  may 
in  general  be  easily  controlled. 

Another  difference  between  cathartics  is  in  their  influence  upon  the 
system.  Some,  besides  their  cathartic  effect,  and  the  general  depression 
consequent  upon  it,  have  a  direct  sedative  influence  on  the  circulation, 
and  operate  as  refrigerants.  Such  are  the  saline  cathartics  generally. 
Others,  on  the  contrary,  appear  to  be  tonic  or  stimulating,  increasing 
the  general  temperature,  and  sometimes  even  the  pulse.  These  are  often 
called  warming  cathartics.  Rhubarb,  aloes,  and  elaterium  have  more 
or  less  of  this  character.  Others,  again,  seem  to  have  no  further  opera- 
tion upon  the  system  than  such  as  results  from  their  action  as  cathartics. 
Among  these  may  be  ranked  castor  oil,  jalap,  scammony,  etc.  The 
operation  of  cathartics  is  apt  to  induce  thirst ;  particularly  that  of  the 
hydragogues.  This  is  owing  simply  to  the  depletion  they  produce  from 
the  blood-vessels,  a  diminution  of  the  contents  of  which,  by  a  wise  pro- 
vision of  nature,  induces,  probably  through  the  nervous  centres,  the  sen- 
sation of  thirst,  as  a  means  of  securing  a  supply  of  liquid  to  replace  that 
which  has  been  lost.  The  symptom  may  sometimes  also  be  dependent 
on  the  irritation  of  the  mucous  membrane,  and  the  arterial  excitement 
which  certain  cathartics  occasionally  produce. 

2.   Therapeutic  Indications. 

Cathartics  answer  a  number  of  very  important  therapeutic  purposes, 
and  are  certainly  among  the  most  valuable  of  the  classes  of  medicines. 
There  can  be  no  doubt,  however,  that  they  have  been  greatly  abused. 
They  afford  temporary  relief  under  so  many  circumstances,  are  generally 
so  easy  of  administration,  and  so  readily  suggest  themselves  to  those  who 
may  be  too  ignorant  or  too  indolent  to  investigate  disease  thoroughly,  and 
deduce  just  indications  from  an  accurate  knowledge  of  its  nature,  that  the 
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temptation  to  their  abuse  is  almost  irresistible.  They  are  the  great  resource 
of  empirics ;  and  large  fortunes  have  been  built  upon  purgative  pills.  The 
use  of  them  has  become  so  common,  that,  among  the  vulgar,  to  take  a 
dose  of  medicine,  or  of  physic,  is  equivalent  to  swallowing  a  cathartic. 
Of  course,  such  indiscriminate  use  of  medicines,  by  no  means  harmless, 
must  often  lead  to  serious  evil;  and  the  physician  should  be  careful  not 
to  be  seduced,  by  the  facility  of  practising  medicine  upon  the  cathartic 
plan,  into  countenancing,  by  his  example,  the  general  rage  for  self-pur- 
gation. He  will  very  often  have  occasion  to  administer  cathartics;  but 
he  should  never  do  so  unless  in  compliance  with  some  clear  indication, 
and  should  continue  them  no  longer  than  is  necessary  for  accomplishing 
the  object  aimed  at. 

1.  Simply  to  evacuate  the  contents  of  the  bowels,  is  probably  the  most 
important  indication  that  cathartics  are  capable  of  fulfilling.  For  this 
purpose  they  are  used,  in  the  first  place,  in  all  cases  of  fecal  accumu- 
lation, from  habitual  or  occasional  constipation,  when  the  condition  can- 
not be  overcome  without  them.  It  is  not  necessary  for  me  to  consider 
here  the  causes,  evils,  and  treatment  of  constipation.  This  subject  be- 
longs to  the  practice  of  medicine.  But  there  is  one  consideration  which 
may  be  appropriately  introduced  in  this  place ;  namely,  that,  in  the  treat- 
ment of  habitual  constipation,  cathartics  should  always  be  regarded 
merely  as  temporary  agents,  to  be  employed  for  the  sake  of  obviating 
injury  from  the  feculent  accumulation,  but  not  relied  on  for  the  cure. 
They  are  not  really  remedies  for  the  constipation,  which  must  be  treated 
by  other  measures,  calculated  to  enable  the  bowels  to  resume  their 
healthy  function.  To  confide  in  cathartics  alone,  would  often  be  to  con- 
firm, and  even  to  aggravate  the  evil.  These  remarks  are  especially  ap- 
plicable to  the  costiveness  of  dyspepsia. 

When,  however,  constipation  is  merely  occasional,  dependent  on 
some  temporary  cause,  which  has  already  ceased,  or  will  soon  cease  to 
act,  cathartics  are  to  be  employed  as  the  chief  agent  of  cure,  so  far  as 
the  constipation  itself  is  concerned.  Such  attacks  occur,  now  and  then, 
in  ordinary  health ;  and  the  fecal  accumulation  may  become  so  great  as 
to  threaten  serious  results.  Here  vigorous  cathartics  are  often  requisite, 
sometimes  the  most  vigorous;  and,  after  the  bowels  have  been  thoroughly 
evacuated,  nothing  more  may  be  necessary  than  perhaps  some  modifica- 
tion of  the  diet,  or  other  ingesta. 

In  relation  to  the  constipation  which  so  frequently  attends  acute  dis- 
eases, as  fevers,  inflammations,  and  various  nervous  affections,  it  may  be 
laid  down,  as  an  almost  universal  rule,  that  the  bowels  should  be  kept 
open,  in  order  to  prevent  injurious  reaction  of  the  feculent  matter  on  the 
constitution.  There  are  very  few  diseases,  indeed,  in  which  cathartics 
are  not  often  required  on  this  score.  A  rule,  however,  as  universal  as 
that  of  the  use  of  the  cathartics,  is  that,  for  the  fulfilment  of  the  present 
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indication  alone,  and  when  no  other  is  offered  for  their  employment,  the 
mildest  that  will  answer  the  purpose  should  be  selected.  It  would  be 
unpardonable  to  purge  actively,  merely  for  the  removal  of  the  constipa- 
tion complicating  other  diseases,  when  mild  measures  will  answer.  Gen- 
erally, for  the  purpose  here  referred  to,  a  laxative  should  be  employed 
daily,  or  every  other  day.  It  would  seldom  be  proper  to  allow  the 
patient  to  pass  more  than  two  days  without  a  stool. 

The  same  remark  is  applicable  to  the  constipation  attendant  on  preg- 
nancy, in  which  the  pressure  of  the  uterus  sometimes  interferes  with 
the  proper  action  of  the  bowels,  and  laxatives  are  often  useful,  to  be  con- 
tinued, as  may  be  required,  until  the  temporary  cause  has  ceased. 

But  it  very  frequently  happens  that  other  indications  for  cathartics 
coexist  with  that  offered  by  simple  constipation,  which  may  require 
medicines  of  a  more  energetic  character;  and  great  latitude  of  choice 
necessarily  exists.  The  physician  has  the  opportunity  for  the  exercise 
of  much  acumen  and  discrimination,  in  the  adaptation  of  the  cathartic, 
especially  indicated  by  the  constipation,  to  the  attainment  of  other  co- 
incident purposes,  which  are  constantly  presenting  themselves  in  the 
course  of  the  disease,  and,  besides,  in  accommodating  the  cathartic  em- 
ployed to  peculiar  circumstances  in  the  case,  as,  for  example,  the  state  of 
the  stomach,  the  strength  of  the  system,  and  the  preferences  or  idio- 
syncrasies of  the  patient. 

Secondly,  cathartics  are  employed,  in  compliance  with  the  present 
indication,  to  remove  unhealthy  secretions  which  may  be  poured  into 
the  stomach  and  bowels,  or  other  acrid  matters  which  may  form  in 
them,  through  chemical  changes  in  the  ingesta,  without  reference  to  the 
existence  or  non-existence  of  constipation.  Cases  of  this  kind  are  often 
presented  in  sick-headache  from  acid  or  acrid  matter  in  the  stomach ; 
diarrhoea  and  cholera  infantum,  with  similar  matter,  including  acrid 
bile,  in  the  bowels;  and  various  low  forms  of  fever,  particularly  typhus, 
or  fevers  of  the  typhous  type,  in  which  the  vitiated  secretions  may  act 
injuriously,  not  only  by  the  depressing  influence  of  the  substances  exist- 
ing in  the  bowels,  but  by  their  absorption  into  the  circulation,  and  the 
consequent  vitiation  of  the  blood.  In  cases  of  causeless  low  spirits, 
hypochondriasis,  hysteria,  chorea,  and  various  anomalous  nervous  dis- 
order, especially  when  attended  with  a  foul  breath,  it  probably  not  un- 
frequently  happens  that  the  root  of  the  evil  is  accumulation  of  offensive 
matters  in  the  prim®  vise,  operating  injuriously,  in  part  at  least,  through 
absorption.  Whenever  there  is  reason  to  suppose  that  this  state  of 
things  exists,  whatever  may  be  the  special  disease  under  treatment, 
there  is  an  indication  for  this  class  of  medicines. 

Thirdly,  indigestible  matters  of  various  kinds  taken  into  the  stomach, 
such  as  food  of  very  difficult  solubility,  and  the  rind,  seeds,  and  stones  of 
fruits ;  insoluble  medicines  in  excess ;  various  inorganic  bodies  which 
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are  frequently  from  habit,  whim,  or  other  cause,  put  into  the  mouth,  and 
then  accidentally  or  purposely  swallowed;  and  all  kinds  of  poisons; 
these  various  substances,  either  by  the  mechanical  results  of  their  pres- 
ence, causing  irritation  or  obstruction,  their  essential  irritant  property, 
or  dangerous  influence  on  the  system  through  absorption,  oifer  strong 
indications  for  the  use  of  cathartics.  Colic,  dysentery,  enteritis,  and 
obstruction  of  the  bowels,  may  all  arise  from  causes  of  this  kind,  and  be 
beneficially  treated  by  the  evacuation  of  the  bowels. 

In  cases  of  poisoning t  the  general  rule  is  first  to  evacuate  the  stomach 
by  an  emetic,  and,  after  this  has  been  well  cleansed,  to  administer  ca- 
thartics, in  order  to  expel  any  portion  that  may  have  passed  into  the 
bowels. 

2.  A  second  indication  to  be  fulfilled  by  this  class  of  medicines,  is 
depletion  from  the  blood-vessels.    This  they  effect  directly  by  producing 
secretion  or  exhalation  from  the  blood,  and  indirectly  by  carrying  out  of 
the  body  the  nutritious  matter,  which  had  been  prepared  in  the  stomach 
and  upper  bowels  for  absorption,  and  which  would  otherwise  have  been 
added  to  the  mass  of  the  blood.     Hence,  when  properly  selected  with  a 
view  to  meet  this  indication,  they  are  extremely  useful  in  almost  all  acute 
inflammations  with  a  rich  blood,  in  many  cases  of  subacute  or  chronic 
inflammation,  febrile  diseases  of  sthenic  action,  and  plethoric  states  of 
the  system  generally.     It  is  obvious  that,  for  this  purpose,  the  saline 
cathartics  are  peculiarly  adapted,  not  only  by  their  hydragogue,  but  also 
by  their  sedative  or  refrigerant  property. 

3.  A  third  therapeutic  effect  of  cathartics  is  to  increase  the  secretion 
of  the  liver.     Of  this  I  shall  have  occasion  to  treat  fully  when  on  the 
subject  of  calomel,  which  is,  far  beyond  all  others,  adapted  to  meet  this 
indication. 

4.  Another  important  indication  is  the  promotion  of  absorption.    This 
cathartics  accomplish  through  their  depletory  influence.    By  this  method 
of  action,  they  often  prove  extremely  serviceable  in  dropsy,  in  the  oedema 
of  inflammatory  affections,  and  to  a  certain  extent,  probably,  in  tumefac- 
tions of  various  kinds. 

5.  Revulsion  is  another  highly  important  effect  of  cathartics.    For  the 
principles  of  this  mode  of  therapeutic  action,  the  reader  is  referred  to 
volume  i.  page  49.     Those  cathartics  are  to  be  selected  for  the  purpose 
which  are  capable  of  producing  irritation,  however  slight,  of  the  ali- 
mentary mucous  membrane.    Operating  on  the  long  track  of  the  canal, 
though  feebly  on  any  one  part,  they  produce  a  great  aggregate  revul- 
sive effect,  without  sensible  inconvenience  to  the  patient.    They  are  thus 
useful  in  all  kinds  of  inflammation  which  admit  of  depletion,  except 
when  seated  in  the  stomach  and  bowels  themselves.     In  this  position,  if 
advantageous,  they  must  act  on  some  other  principle  than  that  of  re- 
vulsion.   They  are  peculiarly  useful  in  cases  of  sanguineous  determination 
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to  the  head,  producing  vertigo,  headache,  apoplexy,  and  hemiplegia,  in 
febrile  diseases  attended  with  cerebral  fulness,  in  inflammation  of  the 
brain  and  Us  meninges,  and  in  rheumatic  and  gouty  disease.  Even  in 
the  pure  neuroses  they  may  act  favourably  upon  the  same  principle, 
calling  off  nervous  irritation  from  the  points  where  it  may  have  been 
accumulated.  Neuralgia  has  been  treated  effectually  by  croton  oil  act- 
ing as  a  purgative;  and  the  drastic  cathartics  have  long  enjoyed  a  cer- 
tain celebrity  in  the  treatment  of  mania.  They  are  among  the  most 
useful  remedies  in  chorea,  and  to  a  certain  extent  prove  serviceable  in 
epilepsy  and  tetanus.  Whenever,  indeed,  there  is  morbid  concentration 
of  blood  and  nervous  force,  in  parts  more  or  less  distant  from  the  ali- 
mentary canal,  and  no  contraindication  exists,  cathartics  are  called  for 
upon  the  principle  here  adverted  to.  The  choice  of  the  particular  cathar- 
tic must  of  course  be  governed  by  the  special  circumstances  of  each 
case ;  but  the  general  rule  may  be  laid  down,  that,  the  more  powerfully 
it  acts  on  the  mucous  membrane  of  the  primse  vise,  the  more  effective  it 
is  likely  to  be  as  a  revulsive  agent ;  one  caution,  however,  being  always 
observed,  never  to  carry  the  remedy  so  far  as  to  excite  inflammation  of 
that  tissue,  which  reacts  injuriously  upon  the  system,  and,  through  the 
special  sympathies  of  the  stomach  and  bowels  with  other  organs,  as  well 
as  through  the  febrile  condition  produced,  may  counteract  the  very  pur- 
pose for  which  the  medicine  is  administered. 

6.  Still  another  principle  on  which  cathartics  act  therapeutically  is  by 
eliminating  offending  matters  from  the  blood.  This,  though  probably 
a  powerful  principle  of  operation,  is  necessarily,  in  the  present  state  of 
our  knowledge,  rather  vaguely  applied.  In  fevers,  various  cutaneous 
eruptions,  rheumatism,  gout,  and  cases  of  defective  or  suppressed  renal 
and  hepatic  secretion,  matters  probably  accumulate  in  the  blood,  which 
cathartics  aid  in  eliminating  by  increasing  secretion  into  the  bowels. 
They  are  among  the  best  remedies  in  congestion  of  the  kidneys  with 
suppressed  secretion,  as  in  ordinary  nephritis  and  acute  Bright^  disease, 
and  they  are  almost  indispensable  in  the  treatment  of  jaundice. 


It  very  frequently  happens  that  several  indications  are  offered  in  the 
same  disease  for  the  use  of  cathartics.  In  fevers  generally,  of  sthenic 
action,  they  operate  advantageously  by  removing  offending  matters  from 
the  bowels,  by  depletion,  and  by  revulsion,  especially  from  the  head.  In 
bilious  and  yellow  fevers  they  superadd  their  cholagogue  action  to  other 
beneficial  influences ;  and,  in  the  low  or  typhoid  affections,  and  indeed  in 
all  fevers  of  long  continuance,  may  be  supposed  to  act  usefully  by  de- 
purating the  blood.  The  only  contraindications  to  their  use  in  fevers, 
is  a  degree  of  debility  which  forbids  all  depletory  or  exhausting 
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measures,  an  already  existing  diarrhoea,  and  inflammation  of  the  ali- 
mentary canal;    and  even  these  contraindications  are  rather  relative, 
than  absolute. 

In  very  low  cases  of  fever,  it  may  be  altogether  improper  to  employ 
any  brisk,  or  energetic,  or  actively  depletory  cathartic ;  but  there  are 
articles  of  the  class,  such  as  rhubarb  and  aloes,  which,  instead  of  weak- 
ening, if  judiciously  used  really  invigorate  the  patient,  both  directly  by 
a  somewhat  tonic  or  stimulant  influence,  and  indirectly  by  removing  un- 
wholesome and  depressing  matters  from  the  prima?  viae.  Hence,  the 
system  in  typhus  fever  not  unfrequently  reacts,  under  the  judicious  use 
of  cathartics  of  this  character. 

But  what  is  to  be  said  of  enteric  or  typhoid  fever,  which  is  character- 
ized by  the  coexistence  of  enteritis,  and  frequently  of  diarrhoea  ?  Nothing, 
certainly,  can  be  more  injudicious  here  than  active  purging.  Yet,  when 
there  is,  as  sometimes  happens,  a  disposition  to  constipation,  or  at  least 
an  insufficient  action  of  the  bowels,  a  very  mild  cathartic,  such  as  castor 
oil  in  small  doses,  operates  most  happily  by  removing  irritating  matters. 
In  such  cases,  a  substance  so  bland  in  its  action  on  the  mucous  membrane, 
is  certainly  less  injurious  than  the  accumulated,  and  often  acrid  and  un- 
wholesome secretions  in  the  bowels. 

In  the  inflammations,  too,  there  are  usually  combined  indications  for 
cathartics;  the  two  most  prominent  being  depletion  and  revulsion,  by 
which  they  act  with  great  effect  in  these  complaints.  They  are,  indeed, 
among  the  remedies  upon  which  most  reliance  is  placed  in  the  treatment, 
not  only  of  the  phlegmasias,  which  are  attended  with  fever,  but  of  chronic 
inflammation  also.  Of  course,  the  hydragogue  cathartics  are  the  most 
emcient,  and  of  these  the  saline,  as  being  at  the  same  time  refrigerant. 
In  many  inflammatory  affections,  it  is  highly  probable  that  impurities  of 
the  blood  aid  in  sustaining  the  local  disease,  and  that  cathartics  prove 
useful  also  as  eliminating  agents.  The  only  points  which  might  render 
their  use  questionable  in  inflammation,  are  the  existence  of  great  debility, 
the  complication  of  diarrhoea,  and  the  location  of  the  inflammation  in  the 
alimentary  canal  itself.  Attention  is  undoubtedly  due  to  all  these  modi- 
fying circumstances;  yet  none  of  them  must  be  considered  as  absolutely 
excluding  the  use  of  cathartics.  In  debility,  the  selection  of  the  cathartic 
must  be  made  in  reference  to  that  condition  ;  in  diarrhoea,  though  ener- 
getic substances  of  the  class  might  be  forbidden,  the  milder  are  often 
called  for  to  remove  sources  of  irritation  which  serve  to  maintain  the 
disease.  In  certain  conditions  of  diarrhoea,  few  remedies  are  more  effi- 
cacious than  a  dose  of  castor  oil  and  laudanum,  or  a  combination  of 
magnesia  and  rhubarb. 

In  inflammation  of  the  mucous  coat  of  the  stomach  and  bowels,  cathar- 
tics are  not  called  for  as  revulsives,  yet  they  may  and  often  do  prove  use- 
ful by  removing  offending  causes,  producing  secretion  from  the  congested 
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vessels,  and  depleting  from  the  portal  circulation  by  promoting  the  secre- 
tory function  of  the  liver.  Hence,  they  have  generally  been  considered  as 
among  the  most  efficient  remedies  in  the  treatment  of  dysentery. 

In  peritonitis,  they  are  of  more  doubtful  propriety;  as,  by  the  peri- 
staltic movement  they  provoke,  they  cause  the  inflamed  surfaces  of  differ- 
ent portions  of  the  bowels  to  rub  against  each  other,  and  cannot  but 
aggravate  the  disease;  producing,  I  think,  more  injury  in  this  way  than 
good  by  depletion,  or  by  revulsion  to  the  mucous  membrane  from  the 
peritoneal.  I  am,  therefore,  not  in  the  habit  of  using  them  to  any  con- 
siderable extent  in  this  complaint,  contenting  myself  with  a  thorough 
evacuation  of  the  bowels  in  the  early  stage,  so  as  to  remove  any  feculent 
accumulation  which  might  itself  serve  to  provoke  injurious  peristaltic 
efforts,  and  afterwards  with  keeping  the  lower  bowels  open  by  enemata. 
In  the  peritonitis  dependent  on  perforation,  they  should  be  avoided  sedu- 
lously in  all  stages,  and  in  any  method  of  administration ;  the  indication 
here  being  to  keep  the  bowels  as  much  at  rest  as  possible. 

There  is  another  condition  of  inflammation  of  the  bowels  in  which 
purgatives  are  liable  to  great  abuse.  The  cases  I  allude  to  are  those  of 
enteritis  attacking  the  whole  thickness  of  the  bowel  for  a  certain  length, 
and  thus  paralyzing  its  movements,  so  as  to  produce  obstinate  constipa- 
tion, which  has  not  unfrequently  been  mistaken  for  obstruction,  and 
treated  accordingly  with  the  most  energetic  cathartics,  to  the  great  de- 
triment of  the  patient.  The  cathartics  will  not  pass,  and  are,  therefore, 
apt  to  be  rejected  by  the  stomach  ;  while  they  aggravate  the  disease,  by 
.  the  excessive  efforts  into  which  they  stimulate  those  parts  of  the  inflamed 
bowel  that  are  still  capable  of  contraction.  The  indications  are  here  to 
keep  the  bowel  at  rest,  deplete  generally  and  locally,  apply  blisters,  and 
give  calomel  and  opium  internally.  When  the  inflammation  subsides, 
the  bowels  are  opened  spontaneously,  or  with  the  aid  of  very  gentle 
cathartics. 

The  neuroses,  dropsy,  scrofula,  cutaneous  diseases,  etc.,  also  not  un- 
frequently afford  conjoint  indications  for  cathartics ;  but  the  principles 
already  stated  will  be  sufficient  for  general  guidance  in  their  use ;  and  it 
is  wholly  unnecessary  to  go  through  all  the  categories  of  disease,  and 
point  out  minutely  the  several  circumstances  in  each  which  may  call  for, 
discourage,  or  forbid  the  use  of  these  medicines. 

3.  Administration. 

I  need  not  suggest  the  importance,  in  the  use  of  this  class  of  medicines, 
possessed  as  they  are  of  such  diversified  qualities,  of  selecting,  on  every 
occasion,  the  one  best  adapted  to  the  particular  demands  of  the  case.  It 
often  happens  that  a  complaint,  which  is  benefited  by  one  cathartic, 
might  be  materially  injured  by  another.  In  their  administration,  more- 
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over,  it  should  be  borne  in  mind  that  they  may  often  be  advantageously 
modified  by  combination.  Very  frequently  two  or  more  may  be  con- 
joined to  meet  coexisting  indications.  Thus,  magnesia  and  sulphate  of 
magnesia  are  often  given  together,  when  the  object  is  at  the  same  time 
to  correct  acidity,  and  procure  the  effects  of  a  depletory  and  refrigerant 
cathartic.  Calomel  is  administered  with  castor  oil,  to  ensure  at  once  an 
operation  upon  the  liver,  and  a  thorough  evacuation  of  the  bowels. 

There  is  an  important  principle  which  regulates  the  combination  of 
the  more  powerful  and  drastic  cathartics,  by  which  their  irritant  property 
is  diminished,  without  impairing  their  purgative  efficiency.  The  fact' has 
long  been  familiar  to  the  profession,  and  numerous  combinations  of  the 
kind  have  been  made  from  time  to  time.  The  explanation  of  this  ap- 
parently singular  result,  which  I  have  given  since  I  first  began  to  teach 
Materia  Medica,  is  that,  as  the  several  cathartics  operate  on  different 
parts  of  the  alimentary  canal,  or  on  different  tissues,  and  the  irritant 
effect  is  diminished  for  each  with  the  diminution  of  the  dose,  the  conjoint 
irritation  is  little  felt,  because  diluted  and  spread  over  a  large  extent, 
while  the  purgative  effect  must  necessarily  be  the  aggregate  of  that  of 
the  several  ingredients  of  the  compound.  A  degree  of  irritation  which, 
concentrated  within  very  narrow  limits,  might  produce  the  most  serious 
mischief,  may  be  so  weakened  by  extension  as  to  become  quite  imper- 
ceptible. The  compound  cathartic  pills  of  the  U.  S.  Pharmacopoeia,  of 
which  more  will  be  said  hereafter,  were  formed  upon  this  principle,  and 
have  been  found  to  answer  well  in  practice. 

The  purgative  effect  of  the  cathartics  is  thought  to  be  increased  by 
tonics,  and  especially  the  bitter  tonics.  Thus,  it  has  long  been  admitted, 
that  senna  will  act  on  the  bowels  in  smaller  doses,  when  associated  with 
columbo,  than  when  given  alone.  Bitters  are  often  themselves  cathartic 
in  very  large  doses,  and  a  part  of  their  auxiliary  effect,  in  the  present 
case,  may  possibly  be  ascribed  to  that  fact ;  but  it  is  supposed,  and  as 
seems  to  me  justly,  that  they  are  chiefly  useful  by  the  increased  capacity 
of  acting  which  they  impart  to  the  tissues.  Nux  vomica,  which  is  an 
excellent  tonic  in  small  doses,  is  an  admirable  adjuvant  of  laxative  ca- 
thartics, in  atonic  states  of  the  bowels.  It  probably  operates  simply  by 
giving  due  nervous  tone  to  the  relaxed  tissue,  so  as  to  cause  it  to  re- 
spond more  readily  to  its  peculiar  stimulus. 

Many  cathartics  are  apt  to  cause  griping  pain,  or  nausea.  These  dis- 
agreeable effects  may  be  in  great  measure  counteracted  by  suitable 
measures.  The  object  may  be  attained  in  two  methods ;  first,  by  com- 
bining with  the  cathartic  some  substance  which  may  so  far  alter  its 
chemical  nature  as  to  obviate  the  griping  or  nauseating  property;  or, 
secondly,  by  administering  other  medicines,  which  may  prevent  or  relieve 
these  effects  by  their  physiological  action.  Thus,  in  reference  to  the  first 
method,  senna,  which  is  very  much  disposed  to  gripe,  becomes  compara- 
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tively  mild,  in  this  respect,  when  combined  with  one  of  the  alkaline  salts, 
as  sulphate  of  magnesia,  or  tartrate  of  potassa ;  and  the  irritant  properties 
sometimes  exhibited  by  aloes  are  supposed  to  be  ameliorated  by  the  ad- 
dition of  soap.  Examples  of  the  second  kind  of  qualifying  influence  are 
offered  by  the  effects  of  the  aromatics  in  obviating  nausea  and  griping, 
when  given  with  the  cathartics.  Nothing  is  more  common  than  this 
association.  It  is  the  antiemetic  and  antispasmodic  action  of  the 
aromatic  which,  in  this  case,  counteracts  the  contrary  operation  of  the 
purgative  ;  and  not  any  influence  of  the  one  medicine  directly  upon  the 
condition  of  the  other.  On  the  same  principle,  carbonic  acid  water  is  an 
excellent  vehicle  for  the  saline  cathartics,  which  it  renders  much  more 
acceptable  to  the  stomach,  and  less  liable  to  be  rejected  in  irritable  states 
of  that  organ. 

Cathartics  should,  as  a  general  rule,  be  given  upon  an  empty  stomach. 
They  not  only  act  more  rapidly  in  this  way  than  when  given  on  a  full 
stomach,  but  also  much  more  kindly,  and  with  less  irritation.  They  come 
into  more  easy  and  complete  contact  with  the  mucous  membrane,  and 
have  neither  the  task  of  extricating  themselves  from  the  load  of  partially 
digested  food,  nor  that  of  carrying  it  with  them. 

When  the  most  speedy  and  most  powerful  effect  is  required  from  a 
certain  dose,  the  medicine  should  be  given  in  the  morning,  before  break- 
fast, when  the  susceptibilities  of  the  stomach  and  bowels  have  been  re- 
cruited by  rest.  Very  small  doses  of  cathartics  will  often  act  efficiently, 
if  given  at  this  time. 

If,  on  the  contrary,  it  be  desirable  to  operate  as  mildly,  and  with  as 
little  inconvenience  to  the  patient  as  possible,  and  speedy  action  be  not 
requisite,  the  cathartic  should  be  given  at  bedtime.  The  susceptibility 
is  diminished  during  sleep;  and  it  not  unfrequently  happens  that  the 
medicine  shows  no  disposition  to  act  until  the  time  of  awaking  in  the 
morning;  the  patient  having,  in  the  mean  time,  been  conscious  of  no 
nausea,  pain,  or  other  disagreeable  effect. 

Xot  unfrequently,  opium  or  some  one  of  its  preparations,  when  indicated 
on  other  grounds,  may  be  usefully  added  to  a  cathartic  at  bedtime.  It 
generally  secures  a  night's  rest ;  and,  when  its  restraining  influence  ceases 
in  the  morning,  the  cathartic  will  act  very  kindly. 

During  the  operation  of  a  brisk  cathartic,  or  somewhat  before  it  be- 
gins, the  effect  may  be  rendered  more  lenient,  by  the  exhibition  of  some 
mild  beverage,  as  barley-water,  molasses  and  water,  thin  gruel,  chicken- 
water,  etc. 

Hypercatharsis  may  be  best  counteracted  by  from  five  to  fifteen  drops 
of  laudanum,  or  an  equivalent  quantity  of  some  other  preparation  of 
opium,  given  by  the  mouth,  or  twice  or  three  times  the  quantity  admin- 
VOL.  ii. — 32 
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istered  by  the  rectum.      A  fluidrachm  of  the  camphorated  tincture  of 
opium  will  generally  be  found  to  answer  the  purpose. 


Cathartics,  in  conformity  with  their  degrees  of  activity,  may  be  ar- 
ranged in  the  three  divisions  of  laxatives,  purges,  and  drastic  purges. 

1.   Laxatives. 

These  have  already  been  defined.  They  are  indicated  generally  when- 
ever the  object,  in  the  administration  of  cathartics,  is  simply  to  keep  the 
bowels  open,  so  as  to  imitate  the  healthful  condition  as  nearly  as  possible. 
They  are  essentially  bland  in  their  operation ;  differing  in  this  respect 
from  most  of  the  purges  and  drastics,  which,  however  the  dose  may  be 
diminished,  even  though  the  amount  of  purgative  effect  may  be  less  than 
that  from,  the  laxative,  exhibit  generally  some  evidence  of  an  irritant 
character,  however  slight.  Thus  a  grain  or  two  of  aloes  will  often  pro- 
duce a  stool;  but  a  slight  sense  of  irritation  may  be  felt  in  the  rectum 
during  the  operation,  while  an  equivalent  quantity  of  manna,  magnesia, 
or  sulphur  may  act  in  a  manner,  not  distinguishable  in  this  respect  from 
a  healthy  natural  opening.  Hence  the  importance  of  the  laxatives  in  those 
affections  in  which  there  is  any  existing  irritation  of  bowels,  especially 
of  the  rectum. 

In  the  constipation  of  dyspepsia,  there  is  generally  an  indication  for 
something  more  than  a  mere  laxative  effect.  The  bowels  usually  par- 
ticipate in  the  inertness  which  gives  character  to  the  complaint ;  so  that 
medicines  somewhat  tonic  or  stimulant,  such  as  rhubarb  and  aloes,  are 
generally  preferable  to  the  pure  laxatives.  But  to  the  constipation  of 
convalescence,  and  that  of  pregnant  women  they  are  peculiarly  adapted  ; 
as  well  as  to  that  attended  with  hemorrhoidal  affection,  or  prolapsus  ani. 
In  the  latter  complaints,  which  are  often  aggravated  if  not  produced  by 
the  hardness  of  the  feculent  masses  evacuated,  even  though  there  may  be 
a  passage  every  day,  the  laxatives  are  indicated  in  consequence  of  their 
effect  in  loosening  or  softening  the  stools,  without  rendering  them  in  the 
least  irritant 

The  laxatives  may  be  subdivided  into  two  sets,  one  operating  physi- 
cally or  mechanically,  the  other  dynamically. 

a.  Laxatives  Operating  Physically. 

Substances  consisting  of  coarse  grains,  or  of  minute  irregular  frag- 
ments, not  capable  of  solution  in  the  gastric  juice,  often  by  their  mere 
shape  become  a  mechanical  source  of  irritation  to  the  alimentary  mucous 
membrane,  sufficient  to  stimulate  the  muscular  coat  into  increased  action. 
They  may  be  considered  as  acting  in  the  same  manner  as  sand  acts  on 
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the  conjunctiva,  though  with  infinitely  less  severity.  Again,  there  are 
others  which  appear  to  operate  mainly  by  their  weight,  putting  the  bowel 
somewhat  as  it  were  on  the  stretch,  and  stimulating  the  muscular  fibre 
to  contract,  by  the  very  tendency  to  lengthen  it.  Mustard  seed  are  an 
example  of  the  first,  fluid  mercury  of  the  second.  I  shall  treat  first  of 
the  former  set,  and  afterwards  of  the  latter. 

1,  WHITE  MUSTARD  SEED.  —  SINAPIS  ALBA. 

These  are  the  seeds  of  Sinapis  alba,  and  will  be  more  particularly  de- 
scribed hereafter.  They  are  noticed  here  merely  in  reference  to  their 
laxative  property.  They  are  of  a  roundish-elliptical  shape,  about  as 
large  as  a  middling-sized  shot,  yellowish,  inodorous,  and  of  little  taste 
when  unbroken.  Their  exterior  coating  abounds  in  a  mucilaginous  mat- 
ter, which  is  extracted  by  hot  water.  In  the  dose  of  a  tablespoonful, 
they  operate  as  a  mild  laxative,  having  a  slightly  stimulant  influence  on 
the  mucous  membrane,  on  account  of  which  they  have  been  recommended, 
and  considerably  used,  in  habitual  constipation  with  a  torpid  or  languid 
condition  of  stomach  and  bowels,  as  in  dyspepsia,  feeble  gouty,  rheumatic, 
and  paralytic  cases,  and  often  in  old  people  without  special  disease.  It  is 
possible  that  they  operate  in  part  by  a  dynamic  property,  stimulating  the 
alimentary  canal ;  but  their  effects  are  chiefly  ascribable  to  the  mechan- 
ical cause  above  referred  to.  They  may  be  taken  in  molasses,  or  after 
immersion  for  a  short  time  in  hot  water,  by  which  the  mucilage  con- 
tained in  their  outer  coating  is  drawn  to  the  surface,  and  thus  renders 
them  slippery.  If  they  should  not  operate,  the  risk  is  that  they  may 
accumulate  in  the  bowels,  and  produce  injury  through  obstruction,  or  by 
exciting  inflammation.  They  are  said  to  have  proved  fatal  in  the  latter 
mode.  Should,  therefore,  any  considerable  quantity  have  been  taken, 
either  without  operating,  or  with  insufficient  operation  on  the  bowels, 
they  should  be  thoroughly  evacuated  by  castor  oil,  or  one  of  the  saline 
cathartics.  Cullen  is  said  to  have  been  the  first  writer  who  called  atten- 
tion to  this  use  of  mustard  seed. 

Other  seeds  would  probably  have  a  similar  effect ;  and  I  have  been 
informed  that  jlaxseed  are  used  by  some  habitually  as  a  laxative  \  bat 
the  same  objection  lies  against  them  all,  of  liability  to  accumulate  in  the 
bowels,  and  especially  in  the  caecum  or  appendix,  producing  obstruction, 
or  inflammation,  ulceration,  etc. 

2.  WHEAT  BRAN. 

This  is,  under  certain  circumstances,  an  excellent  laxative,  operating 
in  all  probability,  mainly,  if  not  exclusively,  by  the  slight  irritation-  oc- 
casioned by  the  coarseness  and  angularity  of  its  particles.  A  tablespoon- 
ful will  generally  prove  laxative ;  but  it  is  very  seldom  used  in  a  separate 
state.  In  the  form,  however,  of  bran-bread,  bran-crackers,  bran-mush, 
etc.,  it  is  much,  and  often  very  advantageously  used,  as  a  laxative  article 
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of  diet.  When  we  consider  that  the  lower  animals  fed  on  grain  are 
seldom  troubled  with  constipation,  and  call  to  mind  that  they  eat  the 
grain  in  its  natural  state,  with  its  outer  covering  unseparated,  we  may, 
I  think,  justly  conclude,  that  this  kind  of  food  was  intended  to  be  thus 
employed;  and  that  the  careful  separation  of  all  the  coarser  particles 
from  our  refined  flour  is  one  of  the  injurious  results  of  high  civilization 
upon  health.  We  are  apt  to  commiserate  the  peasants  of  Europe  who 
are  fed  on  black  bread ;  but  the  probability  is  that  they  would  be  quite 
unwilling  to  exchange  with  us,  as  their  homely  bread  is  both  more  whole- 
some, and  more  agreeable  to  the  taste  than  ours.  Sometimes  bran- 
bread,  etc.  is  made  by  mixing  bran  with  ordinary  refined  flour ;  but  a 
better  plan  is  to  make  use  of  the  unbolted  meal.  The  bread  thus  pre- 
pared is  coarser  and  darker  than  the  ordinary  kind,  but  is  sweeter,  and 
to  many  quite  as  palatable.  It  is  peculiarly  adapted  tp  dyspeptic  per- 
sons, with  enfeebled  or  inert  stomach  and  bowels ;  and  should  not  be 
employed  where  there  is  any  suspicion  of  the  existence  of  gastric  or  in- 
testinal inflammation. 

3.  METALLIC  MERCURY — HYDRARGYRUM. 

Mercury,  swallowed  in  the  fluid  state,  often  rapidly  passes  through 
the  bowels,  operating  as  a  laxative  by  its  weight  in  the  manner  above 
referred  to.  It  has  been  given  in  cases  of  ileus  arising  from  obstruction 
of  the  bowels,  in  the  hope  that  its  great  weight  might  prove  serviceable 
in  disentangling  the  intestine,  or  forcing  a  passage  through  obstructing 
materials.  In  some  cases,  it  is  thought  to  have  contributed  to,  if  not 
produced  a  favourable  result ;  but  much  oftener  it  has  failed  altogether ; 
and,  considering  its  liability  to  be  retained  in  the  bowels,  and  through 
chemical  change  to  affect  the  system,  it  should  be  regarded  as  unsafe, 
and  never  used  except  under  otherwise  desperate  circumstances.  The 
metal  has  been  given  in  quantities  varying  from  an  ounce  to  a  pound  or 
more. 

Small  leaden  shot  I  have  known  to  be  used  with  an  asserted  laxative 
effect.  They  may  operate  both  by  their  shape  and  weight,  but,  I  need 
scarcely  say,  are  quite  inadmissible  for  therapeutic  use;  as,  though  lead 
unchanged  is  not  poisonous,  yet  it  may  readily  undergo  alterations  in 
the  bowels,  which  will  enable  it  to  be  absorbed,  and  to  produce  its 
poisonous  effects  on  the  system. 

b.  Laxatives  Operating  Dynamically. 

Of  the  substances  belonging  to  this  subdivision  there  are  several,  which, 
being  generally  considered  rather  as  articles  of  diet  than  as  medicines, 
will  require  only  a  few  general  observations.  They  may  be  included  in 
the  two  categories  of  sugar,  and  of  saccharine  and  acidulous  fruits. 
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After  a  brief  notice  of  these,  we  will  proceed  to  the  consideration  of  the 
remaining  articles  of  the  section  severally. 

1.  SUGAR. — BROWN  SUGAR.  —  MOLASSES. — TREACLE. 

It  is  very  doubtful  whether  perfectly  pure  sugar  is  laxative ;  at  least 
it  can  be  but  very  slightly  so  ;  but,  in  the  impure  state  in  which  we  re- 
ceive it  from  the  cane,  and  in  the  form  of  molasses,  it  certainly  has  a 
tendency  to  operate  gently  on  the  bowels.  The  most  laxative  form  of 
it  is  probably  the  kind  of  molasses  which  constitutes  the  residue  after 
the  crystallization  of  sugar  from  cane-juice,  and  with  which  we  are  sup- 
plied, in  this  country,  chiefly  from  the  plantations  in  Louisiana  and  the 
West  Indies  That  obtained  from  sugar-houses,  which  is  the  residue  of 
brown  sugar  after  refinement,  and  which  is  frequently  called  treacle,  is 
next  probably  in  laxative  power;  and  brown  or  crude  sugar  is  the  least 
so  of  these  three  forms.  They  are  useful  as  laxative  articles  of  diet,  in 
connection  with  bread,  mush,  etc.,  and  in  cases  in  which  the  digestive 
powers  are  vigorous.  In  a  stomach  enfeebled  by  dyspepsia  or  chronic 
gastritis,  they  are  apt  to  undergo  chemical  change,  generating  acid,  and 
causing  unpleasant  symptoms  of  gastric  irritation,  and  sometimes  sick- 
headache.  They  are  specially  adapted  to  cases  of  piles  and  prolapsus 
ani.  The  late  Dr.  Physick  used  to  speak  highly  of  the  advantage,  in 
the  prolapsus  ani  of  children,  of  a  diet  consisting  of  rye-mush  and  mo- 
lasses. 

2.  SACCHARINE  AND  ACIDULOUS  FRUITS. 

Most  of  our  ordinary  edible  fruits  are  laxative,  as  the  peach,  apple, 
pear,  strawberry,  raspberry,  blackberry,  etc.;  and,  during  the  season 
when  they  prevail,  persons  at  other  times  habitually  costive,  if  permitted 
by  the  state  of  their  digestive  organs  to  indulge  in  them,  are  apt  to  be 
relieved  of  their  complaint.  The  same  is  the  case,  and  in  a  special  de- 
gree, with  the  tomato.  The  imported  orange  and  banana  have  the  same 
quality.  Even  when  dried  or  submitted  to  cooking  processes,  the  fruits 
generally  retain  the  same  character.  Several  of  the  imported  dried  or 
preserved  fruits  are  peculiarly  laxative,  and  much  employed  for  obviating 
costiveness.  Among  the  most  effectual  is  the  Jig ;  but  tamarinds,  prunes, 
raisins,  dates,  etc.  have  more  or  less  of  the  same  quality.  All  these 
substances  are  habitually  prescribed  as  ingredients  of  a  laxative  diet ; 
and,  in  relation  to  some  of  them,  their  pulp  is  used  in  officinal  prepara- 
tions, particularly  in  that  excellent  laxative  compound,  the  confection  of 
senna.  (See  Senna.)  Unfortunately,  in  certain  cases  in  which  these 
fruits  might  be  most  useful  as  laxatives,  in  dyspeptic  conditions,  namely, 
of  the  stomach,  it  often  happens  that  they  cannot  be  used,  inconsequence 
of  their  difficulty  of  digestion,  and  their  liability  to  occasion  acidity  of 
stomach,  abdominal  uneasiness,  flatulence,  etc. 
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LMANNX.  U.S.,Br. 

Origin.  Manna  is  the  concrete  exuded  juice  of  Ornus  Europeea,  or 
flowering  ash,  and  of  Ornus  rotundifolia,  growing  wild  in  the  South  of 
Italy,  and  in  Sicily,  where  also  one  or  both  trees  are  cultivated  for  this 
product.  It  is  obtained  through  incisions  in  the  trunk;  that  which  ex- 
udes in  the  hot  and  dry  months  of  summer  being  the  finest,  while  that 
obtained  later  in  the  season,  when  the  weather  is  cool  and  rainy,  is  of 
less  value.  The  former  is  called  flake  manna;  the  latter,  which  is  of 
variable  character,  may  be  divided  into  two  varieties,  one  of  which  is  a 
soft  almost  amorphous  mass,  named  fat  manna,  and  the  other  seemingly 
a  mixture  of  fragments  resembling  the  flake  manna  with  a  portion  less 
or  greater  of  the  fat,  and  called  manna  in  sorts  or  common,  manna.  It 
is  only  the  flake  and  the  common  manna  that  are  found  in  our  shops. 

Sensible  and  Chemical  Properties.  Flake  manna  is  in  irregular 
pieces  of  various  size,  often  several  inches  long,  sometimes  less  than  an 
inch,  and  frequently  concave  on  one  side,  as  if  from  concretion  upon  the 
trunk  of  the  tree.  It  is  very  light,  porous,  brittle,  somewhat  granular 
or  crystalline  in  structure,  and  of  a  whitish  or  yellowish-white  colour. 
Common  manna  consists  of  small  fragments  like  those  of  flake  manna, 
mixed  with  a  soft,  viscid,  amorphous,  darker  substance,  and  varies  in 
appearance  as  one  or  the  other  of  these  ingredients  predominates. 

The  odour  of  manna  is  feeble  and  peculiar ;  its  taste,  sweet,  peculiar, 
and  often  somewhat  nauseous,  but  in  the  finest  kinds  scarcely  disagree- 
able. It  melts  with  heat,  and  is  inflammable.  It  is  soluble,  with  the 
exception  of  impurities,  both  in  water  and  alcohol.  Heated  alcohol  dis- 
solves it  very  freely,  and  on  cooling  deposits  a  large  proportion  in  a 
crystalline  form.  This  is  mannite,  which  may  be  obtained  pure  by  a 
second  solution  and  crystallization. 

Chief  Constituents.  The  characteristic  ingredient  of  manna  is  man- 
nite, which  constitutes  about  Y5  per  cent,  of  the  purer  kind.  This  is  a 
beautifully  white,  crystalline  substance,  inodorous  and  sweetish,  and 
bearing  a  considerable  resemblance  to  sugar,  from  which  it  differs  in 
being  insusceptible  of  the  vinous  fermentation.  Besides  this,  there  is  in 
manna  a  small  proportion  of  proper  sugar,  with  a  little  yellow  nauseous 
matter,  upon  which  its  cathartic  property  is  thought  mainly  to  depend. 
Pure  mannite,  however,  has  been  found  to  be  slightly  laxative. 

Medical  Effects  and  Uses.  Manna  is  a  very  mild  laxative,  producing 
soft  unirritating  stools;  though  its  operation  is  not  unfrequently  attended 
with  flatulence,  and  a  little  consequent  griping.  It  is  adapted  to  infantile 
cases,  to  the  constipation  of  pregnancy,  and  to  hemorrhoidal  affections 
attended  with  the  same  condition  of  bowels.  Persons  habitually  costive, 
but  not  dyspeptic,  may  with  advantage  carry  with  them  a  piece  of  the 
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finer  kind  of  flake  manna,  and  eat  a  little  of  it  as  required.  It  is,  how- 
ever, much  more  used  in  connection  with  other  cathartics,  the  taste  of 
which  it  covers,  while  it  aids  their  operation.  The  medicines  with 
which  it  is  most  frequently  associated  are  senna  and  magnesia. 

The  dose  for  full  effect  is  one  or  two  ounces  ;  for  a  child,  according  to 
the  age,  from  one  to  four  drachms.  A  drachm  or  two,  however,  will 
often  act  as  a  gentle  laxative  upon  an  adult.  The  flake  manna  may  be 
given  in  substance;  but  the  medicine  is  more  frequently  administered  in 
solution,  either  in  one  of  the  aromatic  waters,  as  peppermint  water,  or 
an  aromatic  infusion,  especially  fennel- seed  tea. 


II.  PURGING  CASSIA. 
CASSIA  FISTULA.  U.  S.  —  CASSIA.  Br. 

Origin  and  Sensible  Properties.  Purging  cassia  consists  of  the  fruit 
of  Cassia  Fistula  (Cathartocarpus  Fistula,  Persoon),  a  large  tree,  in- 
digenous in  India  and  Upper  Egypt,  and  introduced  into  the  West  Indies, 
whence  our  supplies  of  the  medicine  are  derived.  The  fruit  is  a  dark- 
brown,  cylindrical,  ligneous  pod,  a  foot  or  more  in  length  by  less  than 
an  inch  in  diameter,  straight  or  slightly  curved.  The  pods  hang  in  num- 
bers on  the  tree,  and  produce  a  loud  sound  by  striking  against  one 
another,  when  agitated  by  a  high  wind.  In  the  interior,  they  are  divided 
by  transverse  woody  partitions  into  cells,  which  contain  a  blackish  pulp 
surrounding  the  seeds,  of  which  there  is  one  in  each  cell. 

Pulp  of  Purging  Cassia  (CASSIA  FISTULA  PULPA,  U.S.  1850;  CAS- 
SIA PRJBPARATA,  Lond.;  CASSIA  PULPA,  Ed.;  CASSIA,  Br.)  is  the  part 
of  the  pod  used.  When  the  pods  are  fresh,  it  may  be  scraped  out  with 
a  knife ;  but,  as  they  are  usually  brought  to  us,  they  contain  the  pulp 
dried  upon  the  walls  of  the  cells ;  and  it  is  necessary  to  bruise  them,  and 
treat  them  with  boiling  water,  in  order  to  soften  it.  The  pulp  is  then 
separated  by  straining  through  sieves.  It  is  soft,  blackish,  of  a  slight 
rather  unpleasant  odour,  and  a  sweet  mucilaginous  taste,  often  becoming 
acidulous  through  exposure.  It  contains  sugar  and  gum ;  but  its  purga- 
tive principle  has  not  been  isolated.  It  is  not  directed  as  a  distinct 
preparation,  either  in  the  present  U.  S.  or  the  British  Pharmacopoeia ; 
being,  in  the  former,  prepared  when  wanted  for  use  in  the  confection  of 
senna;  and,  in  the  latter,  constituting  the  primary  medicine  designated 
as  cassia. 

Medical  Effects  and  Uses.  Cassia  pulp  is  in  small  doses  laxative,  in 
larger  purgative,  and,  when  given  very  freely,  is  apt  to  produce  nausea, 
flatulence,  and  griping.  The  passages  themselves  are  unirritating.  It 
might  be  used  as  a  laxative  in  habitual  costiveness,  but  is  almost  never 
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given  alone.     The  dose  for  an  adult  for  laxative  effect  is  one  or  two 
drachms,  as  a  purgative  one  or  two  ounces. 

A  Confection  (CONFECTIO  CASSIA,  Lond.)  was  directed  by  the  Lon- 
don College,  consisting  of  the  pulps  of  cassia  and  tamarinds,  manna, 
and  the  syrup  of  roses,  the  dose  of  which  was  about  half  an  ounce  for  an 
adult.  It  has  been  omitted  in  the  British  Pharmacopeia.  In  this 
country,  the  pulp  is  used  almost  exclusively  as  an  ingredient  of  the  con- 
fection of  senna. 

III.  SULPHUR. 
SULPHUR  LOTUM.  U.  S.  — -  Washed  Sulphur. 

Sulphur  has  already  been  sufficiently  treated  of  on  all  points,  except 
in  relation  to  its  effects  and  uses  as  a  cathartic,  to  which,  therefore,  our 
attention  will  be  exclusively  confined  in  this  place.  The  washed  sulphur, 
as  designated  by  the  U.  S.  Pharmacopoeia,  or  the  precipitated  sulphur 
(see  page  411),  should  be  used  for  this  purpose. 

Sulphur  is  a  gentle  laxative,  operating  mainly  if  not  exclusively  on 
the  lower  bowels,  and  on  the  peristaltic  movement,  and  producing  soft, 
somewhat  consistent,  and  unirritating  passages.  It  is  slow  in  its  action, 
and  not  uufrequently  causes  griping  in  a  greater  or  less  degree,  possibly 
owing  to  the  generation  of  sulphuretted  hydrogen,  possibly  to  the  exertion 
of  a  special  influence  upon  the  muscular  fibres,  and  perhaps  to  both  causes 
combined.  It  may  be  used  as  a  laxative  in  habitual  cosliveness,  and  is 
well  adapted  to  dyspeptic  cases,  and  those  complicated  with  piles;  to 
the  former  by  its  mildness,  and  its  elementary  nature,  which  prevents  the 
generation  of  offending  products  by  its  decomposition  in  the  stomach; 
to  the  latter  by  the  blandness  of  the  discharges  it  occasions.  It  may  be 
employed  also,  preferably  to  other  laxatives,  when  there  is  an  indication 
for  its  alterative  effect,  in  connection  with  habitual  constipation ;  as  in 
chronic  rheumatic,  gouty,  neuralgic,  and  paralytic  affections,  and  erup- 
tions upon  the  skin. 

The  dose  is  one  or  two  di'achms,  which  may  generally  be  most  con- 
veniently given  at  bedtime,  mixed  with  simple  syrup  or  molasses,  or 
suspended  in  a  little  milk.  It  is  very  often  combined  with  cream  of  tar- 
tar, in  the  treatment  of  piles. 

IV.  CARBONATE  OF  MAGNESIA. 
MAGNESLE  CARBONAS.  U.  S.,  Br. 

Preparation.  Carbonate  of  magnesia  is  prepared  by  precipitating  a 
solution  of  sulphate  of  inagesia  by  another  of  carbonate  of  soda.  Mutual 
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decomposition  takes  place,  with  the  formation  of  sulphate  of  soda,  which 
remains  in  solution,  and  carbonate  of  magnesia,  which  subsides.  In  order 
to  produce  complete  decomposition,  the  mixed  solutions  are  heated  for 
a  short  time  to  the  boiling  point.  The  precipitate,  having  been  well 
washed  and  dried,  is  ready  for  us^.  The  carbonate  is  heavy  or  light, 
according  as  the  solutions  are  verM^kng  or  feeble. 

The  British  Pharmacopoeia  dirlHH^o  varieties  of  magnesia,  one  the 
light  (MAGNESIA  CARBONAS  LEVIS,  Br.),  the  other  the  heavy  (MAG- 
NESIA CARBONAS,  -Br.),  for  the  distinct  methods  of  preparing  which,  the 
reader  is  referred  to  the  TL  S.  Dispensatory  (12th  ed.,  p.  523).  The 
two  varieties  seem  to  have  been  introduced  with  a  view  to  the  prepara- 
tion of  the  light  and  heavy  magnesia.  It  is  the  light  variety  which  is 
chiefly  used  internally,  and  the  one  contemplated  in  the  U.  S.  Pharma- 
copoeia. 

Sensible  and  Chemical  Properties.  The  salt  is  in  the  form  either  of 
a  powder,  or  of  cubical  blocks,  which  are  very  light,  perfectly  white, 
smooth  to  the  touch,  without  smell,  and  with  very  little  taste.  It  may 
be  considered,  for  practical  purposes,  as  insoluble,  requiring  9000  parts 
of  hot,  and  2500  of  cold  water  for  solution.  It  is  dissolved,  however, 
by  carbonic  acid  water,  probably  in  consequence  of  being  converted  into 
the  bicarbonate. 

It  is  supposed  to  be  a  compound  of  the  neutral  carbonate,  containing 
one  eq.  of  acid  and  one  of  base,  with  hydrate  of  magnesia. 

Incompatible s.  It  is  decomposed  by  the  acids  and  acidulous  salts,  by 
potassa,  soda,  lime,  and  baryta,  and  by  the  soluble  salts  of  iron,  copper, 
zinc,  antimony,  lead,  and  mercury,  most  of  which  form  insoluble  car- 
bonates with  its  carbonic  acid.  At  a  high  heat,  its  carbonic  acid  and 
water  are  driven  off,  leaving  the  earth  unconibined. 

Medical  Effects  and  Uses.  Carbonate  of  magnesia  is  gently  laxative, 
and  highly  antacid.  In  the  latter  capacity,  it  will  be  treated  of  here- 
after. Its  cathartic  effect  is  attributable  to  the  formation  of  soluble  salts 
with  the  acids  it  encounters  in  the  stomach  and  bowels;  and,  without 
the  presence  of  acid  in  the  primse  vias,  it  would  probably  not  act.  Hence 
it  is  liable  to  accumulate  in  the  bowels,  if  taken  too  often  and  too  largely. 
Should  it  not  operate,  after  having  been  taken  a  sufficient  length  of  time, 
it  should  be  followed  by  acidulous  drinks,  such  as  lemonade;  arid,  in 
case  of  accumulation,  these  drinks  should  be  accompanied  with  efficient 
cathartics,  as  sulphate  of  magnesia,  infusion  of  senna,  etc.  Its  antacid 
properties  particularly  adapt  it  to  cases  in  which  there  is  an  excess  of 
acid  in  the  stomach  and  bowels,  at  the  same  time  that  a  laxative  effect 
is  required.  The  particular  affections  in  which  it  may  be  given  are  pre- 
cisely those  to  which  pure  magnesia  is  adapted ;  and,  in  order  that  un- 
necessary repetition  may  be  avoided,  will  be  mentioned  in  connection 
with  that  medicine.  It  has  the  advantages  over  magnesia,  that  it  has 
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less  taste,  and,  in  consequence  of  the  carbonic  acid  given  out  when  it  is 
decomposed  in  the  stomach,  has  a  tendency  to  relieve  nausea  and  vomit- 
ing. It  should,  therefore,  be  preferably  administered,  when  it  is  desired 
to  correct  acidity  of  stomach,  associated  with  an  irritable  state  of  that 
organ.  Even  when  there  is  no  j^wlute  existing  gastric  irritation,  the 
carbonate,  probably  from  the  samfl  »e,  often  sits  better  on  the  stomach, 
and  is  less  disposed  to  nauseate  T^^Knagnesia;  and  for  this  reason,  as 
well  as  from  its  want  of  taste,  it  is  preferred  by  many  who  habitually 
stand  in  need  of  an  antacid  laxative.  By  such  persons,  the  lumps  of  the 
carbonate  are  sometimes  carried  about  the  person,  and  a  small  piece  oc- 
casionally bitten  off,  as  required.  But  the  greater  bulk  of  the  carbonate, 
and  the  circumstance  that  the  carbonic  acid  is  sometimes  evolved  in  the 
bowels,  giving  rise  to  flatulent  pains,  outweigh  its  advantages  as  a 
general  rule,  and  magnesia  is  much  more  frequently  used. 

Administration.  The  dose  of  carbonate  of  magnesia  is  one  or  two 
drachms,  which,  for  a  child  a  year  or  two  old,  may  be  reduced  to  from 
five  to  twenty  grains.  It  may  be  given  suspended  in  water  or  milk. 
The  neatest  mode  of  preparing  it  for  use  is  first  to  rub  it  up  with  a  little 
syrup  or  ginger  syrup,  and  then  suspend  it  in  water,  mint  water,  fennel- 
seed  tea,  or  milk. 

It  not  unfrequently  happens,  in  obstinate  constipation  or  obstructive 
affections  of  the  bowels,  from  various  causes,  that,  when  active  cathartics 
have  been  employed  unsuccessfully,  and,  if  persevered  with,  only  serve 
to  aggravate  the  vomiting,  the  use  of  gentle  laxatives,  given  in  small 
and  repeated  doses,  succeeds  very  happily;  the  bowels  yielding  to  per- 
suasive measures  what  they  have  obstinately  refused  to  violence.  Under 
these  circumstances,  the  following  combination,  which  I  first  learned  from 
my  friend,  Dr.  C.  D.  Meigs,  often  answers  an  excellent  purpose.  Two 
drachms  of  carbonate  of  magnesia  and  an  ounce  of  flake  manna  are 
thoroughly  mixed  with  eight  fluidounces  of  hot  fennel-seed  tea,  pre- 
viously prepared  with  a  drachm  of  the  seeds ;  and  of  the  mixture,  when 
cold,  from  one  to  two  fluidounces  may  be  given  every  hour  or  two  until 
the  desired  effect  is  produced. 

A  solution  of  carbonate  of  magnesia  in  carbonic  acid  water  may  be 
prepared  by  forcing  carbonic  acid  into  a  reservoir,  containing  water  mixed 
with  carbonate  of  magnesia.  A  preparation  of  this  kind  has  been  em- 
ployed, under  the  name  of  Dinne ford's  fluid  magnesia.  So  long  as  the 
preparation  is  kept  in  air-tight  bottles,  it  will  remain  clear ;  but,  if  the 
carbonic  acid  be  permitted  to  escape  by  exposure,  the  neutral  carbonate 
of  magnesia  is  deposited  in  crystals.  The  solution,  however,  has  a  dis- 
agreeable taste,  and  is  in  no  respect  superior,  either  in  acceptability  to 
the  stomach,  or  effect  on  the  bowels,  to  the  carbonate  given  as  above 
directed. 
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V.  MAGNESIA.  U.S. 

MAGNESIA,  from  the  heavy  carbonate ;  MAGNESIA  LEVIS,  from  the  light 

carbonate.  Br. 

Syn.  Calcined  Magnesia. 

Preparation.  Magnesia  is  prepared  by  exposing  carbonate  of  magnesia 
to  a  red  heat,  which  drives  off  the  carbonic  acid  and  water.  Yarious 
circumstances  influence  more  or  less  the  physical  character  of  the  result- 
ing preparation  ;  so  that  it  may  be  harsh  or  smooth,  and  light  or  heavy, 
according  to  the  method  used.  These  circumstances  need  not  be  de- 
tailed here,  as  they  belong  rather  to  pharmacy  than  therapeutics.  Two 
varieties  of  magnesia  are  kept  in  the  shops,  one  light,  made  in  the 
ordinary  officinal  method,  the  other  heavy,  and  prepared  by  processes 
somewhat  peculiar  to  the  several  manufacturers,  under  whose  names  it 
is  sold,  as  Henry's  Magnesia,  Husband's  Magnesia,  Ellis's  Magnesia, 
etc.  In  the  British  Pharmacopoeia,  the  former  is  designated  as  MAG- 
NESIA LEVIS,  and  directed  to  be  prepared  from  the  light  carbonate  of 
magnesia ;  the  latter,  simply  MAGNESIA,  and  ordered  to  be  prepared 
from  the  heavy  carbonate.  Both  kinds  are  often  kept  in  wide-mouthed 
four-ounce  glass  bottles,  so  as  to  prevent  the  absorption  of  carbonic  acid 
and  water  from  the  air.  Magnesia  not  unfrequently  contains  a  portion 
of  carbonate  from  insufficient  calcination,  and,  what  is  much  worse, 
some  caustic  lime,  which  gives  it  an  unpleasant  taste,  and  may  interfere 
with  its  remedial  effects.  The  former  impurity  is  readily  detected  by 
the  effervescence  caused  by  the  addition  of  a  dilute  acid;  the  latter  by 
the  precipitate  produced,  in  a  neutral  solution  of  the  magnesia  in  a  dilute 
acid,  by  a  solution  of  oxalate  of  ammonia,  or  bicarbonate  of  potassa. 

Sensible  and  Chemical  Properties.  Magnesia  is  a  very  light,  per- 
fectly white  powder,  without  smell,  and  of  a  slight  alkaline  taste.  It 
may  be  considered,  for  remedial  purposes,  as  insoluble  in  water ;  more 
than  5000  parts  of  cold,  and  36,000  of  boiling  water  being  required  to 
dissolve  it.  In  this  greater  solubility  in  cold  than  hot  water,  it  resem- 
bles lime.  It  consists  of  one  equivalent  of  a  peculiar  metal  called  mag- 
nesium, and  one  of  oxygen.  It  forms  soluble  salts  with  most  of  the 
acids;  and  the  solutions  of  these  salts  are  precipitated  by  the  alkaline 
carbonates,  though  not  the  bicarbonates,  and  by  a  mixture  of  ammonia 
and  phosphate  of  soda;  the  amnioniaco-phosphate  of  magnesia  being 
thrown  down  in  the  latter  case.  Magnesia  decomposes  most  of  the  na- 
tive salts  of  the  vegetable  alkaloids,  causing  precipitation  of  the  insolu- 
ble base. 

The  heavy  magnesia  (Henry's,  etc.)  is  much  heavier  than  the  ordi- 
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nary  kind,  usually  smoother,  and  more  readily  miscible  with  water,  and 
on  these  accounts  is  often  preferred. 

Medical  Effects  and  Uses.  Magnesia  is  at  once  antacid  and  laxative. 
It  is  probably  solely  by  combination  with  the  acids  of  the  primse  vise 
that  it  is  enabled  to  operate  on  the  bowels ;  and,  consequently,  it  is 
a  soluble  salt  of  magnesia  that  really  acts.  Hence,  its  essential  nature 
as  a  cathartic  must  be  the  same  as  that  of  the  saline  cathartics  generally 
(see  Saline  Cathartics);  though  it  is  much  feebler,  in  the  ordinary  doses 
in  which  they  are  respectively  given.  From  the  limited  amount  of  acid 
in  the  primae  vise,  no  quantity  of  it,  however  large,  can  in  general  be 
made  to  act  so  powerfully  as  a  full  dose  of  one  of  the  purgative  salts, 
unless  its  administration  is  accompanied  with  that  of  an  acid.  It  may, 
therefore,  be  considered  as  belonging  properly  to  the  laxatives.  Its 
great  advantage,  independently  of  its  mildness,  is  its  property  of  neutral- 
izing acids  in  the  alimentary  canal,  which  renders  it  useful  in  a  large 
number  of  diseases.  It  is  applicable  to  all  cases  which  offer  joint  in- 
dications for  an  antacid  and  very  mild  cathartic.  It  is  of  great  service 
in  dyspepsia,  and  will  often  afford  relief  to  very  unpleasant  gastric 
symptoms  in  that  complaint.  Sick-headache,  dependent  on  acidity  of 
stomach,  is  relieved  by  it,  and,  if  anticipated  by  the  administration  of 
magnesia,  upon  the  occurrence  of  its  first  preliminary  symptoms,  may 
often  be  prevented.  Diarrhoea  not  unfrequently,  especially  in  children, 
either  originates  in,  or  is  sustained  by  an  excess  of  acid  in  the  stomach 
and  bowels,  and  may  be  advantageously  treated  with  magnesia  in  its 
earlier  stages,  especially  in  connection  with  rhubarb.  The  same  may 
be  said  of  other  affections  of  the  intestinal  canal  in  children,  as  vomiting, 
colic,  and  flatulence.  In  many  cutaneous  affections,  it  proves  extremely 
useful  by  correcting  the  acidity  of  the  primae  vise,  by  which  they  are 
produced  or  aggravated.  This  is  especially  true  of  urticaria,  strophulus, 
and  lichen;  and  it  is  a  good  general  rule,  in  the  treatment  of  cutaneous 
diseases,  to  employ  magnesia,  alone  or  in  combination,  when  a  laxative 
effect  is  demanded.  In  gout,  so  often  complicated  with  an  excess  of 
acid,  magnesia  is  very  useful ;  and  it  is  often  administered,  both  in  this 
disease  and  rheumatism,  mixed  with  sulphate  of  magnesia,  or  some 
other  of  the  saline  cathartics,  and  the  wine  of  colchicum. 

In  the  course  of  febrile  diseases,  and  inflammatory  affections  of  all 
kinds,  it  not  unfrequently  happens  that  the  indications  for  this  laxative 
are  presented.  To  children  it  is  peculiarly  appropriate,  by  its  compara- 
tive want  of  taste,  and  its  mildness ;  and  it  is  very  often  called  for  in 
their  diseases,  in  consequence  of  their  extreme  proneness  to  an  excess  of 
acid  in  the  stomach  and  bowels.  Freshly  precipitated  magnesia  may  be 
used  as  an  antidote  to  arsenic,  in  the  absence  of  the  hydrated  sesquioxide 
of  iron. 

Administration.  The  laxative  dose  of  magnesia  is  for  an  adult  half  a 
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drachm  or  a  drachm;  for  a  child  one  or  two  years  old,  from  two  or  three 

to  ten  or  fifteen  grains ;  but  the  largest  of  these  doses  may  often  be  ex- 
ceeded with  propriety,  in  infantile  cases,  when  a  purgative  effect  is  indi- 
cated. It  may  be  administered  simply  mixed  with  water  or  milk,  or,  as  in 
the  case  of  the  carbonate,  by  being  first  well  rubbed  with  syrup  or  ginger 
syrup,  so  as  to  enable  it  to  make  a  smooth  mixture.  As  often  given,  it 
is  apt  to  leave  minute  lumps  in  the,  mouth,  between  the  teeth,  which  sus- 
tain a  slightly  unpleasant  taste,  and  by  association  with  the  occasional 
nauseating  effect  of  the  medicine,  give  rise  sometimes  to  an  unconquer- 
able aversion  to  it.  This  may  be  obviated  by  administering  it  as  above 
recommended.  One  of  the  aromatic  waters  or  infusions,  or  carbonic 
acid  water,  may  often  be  used  with  advantage  as  the  vehicle. 

In  administering  a  fluid  mixture  of  magnesia,  it  must  always  be  re- 
membered that,  in  certain  proportions  of  the  ingredients,  the  liquid  solidi- 
fies, so  that  it  cannot  be  exhibited.  A  mixture  of  ten  parts  of  distilled 
water  and  one  of  freshly  calcined  magnesia  will  become  solid  in  twenty- 
four  hours.  Not  less  than  fourteen  or  fifteen  times  its  weight  of  water 
should  always  be  employed.  The  conjecture  has  been  advanced,  that 
the  medicine  might  sometimes  do  harm,  if  given  with  too  little  of  the 
liquid  vehicle,  or  in  the  state  of  powder,  by  solidifying  the  contents  of 
the  stomach.  Like  the  carbonate,  magnesia  may  sometimes  accumulate 
injuriously  in  the  bowels,  if  it  meet  with  insufficient  acid.  The  remedy 
is  to  give  freely  of  acidulated  drinks  with  cathartics.* 


2.  Purgativ 

The  purgatives  may  be  arranged  in  three  subdivisions,  the  vegetable, 
the  saline,  and  the  jnercurial. 

a.  Vegetable  Purgatives. 

In  this  subdivision  I  include  castor  oil,  rhubarb,  aloes,  butternut, 
senna,  American  senna,  jalap,  and  may-apple ;  though,  in  regard  to  jalap 
and  may-apple,  the  propriety  of  this  position  may  be  considered  doubt- 
ful, as  they  have  hydragogue  properties  and  a  certain  amount  of  acri- 
mony, which  render  them  closely  analogous  to  the  drastics,  from  which 
they  differ  only  in  being  somewhat  milder. 

*  la  relation  to  the  influence  of  magnesia  on  the  system,  a  fact  has  been  reported 
of  no  little  interest  if  substantiated;  that  the  salts  of  magnesia  are  absolutely 
Hvanting  in  certain  localities  in  Lombardy  where  goitre  is  most  frequent.  The  re- 
port was  transmitted  to  the  Paris  Academy  of  Sciences  by  Marshal  Vaillant,  on  the 
part  of  Dr.  Deraortain,  "pharmacien  en  chef,"  of  the  French  Army  of  Italy,  at  the 
meeting  of  Oct.  17,  1859.  (Arch.  Gen.,  Dec.  1859,  p.  746.)— Note  to  the  third  edition. 
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I.  CASTOR  OIL. 
OLEUM  RICINI.  U.S.,Br. 

Origin.  Castor  oil  is  obtained  by  expression  from  the  seeds  of  Eici- 
nus  communis,  or  palma  Christi,  a  plant  which,  in  its  native  climate  of 
the  East  Indies  and  Northern  Africa,  has  the  character  of  a  tree,  but,  as 
grown  in  extra-tropical  latitudes,  is  usually  annual.  It  is  cultivated 
largely  in  certain  parts  of  the  United  States,  for  the  sake  of  its  oil.  The 
seeds,  which  are  contained  in  a  roundish  three-celled,  glaucous  capsule, 
from  which  they  are  expelled  when  ripe,  are  of  about  the  size  of  a  small 
bean,  oval,  very  smooth  and  shining,  mottled  on  the  surface,  and  with  a 
small  projection  at  one  end,  giving  to  them  somewhat  the  appearance  of 
a  tick,  from  which  the  plant  has  derived  its  generic  name.  They  are 
powerfully  cathartic  and  often  emetic;  three  of  them  being  generally 
sufficient  to  operate  on  the  bowels,  and  seven  or  eight  acting  with  great 
violence.  This  property  depends  on  an  acrid.  principle  which  pervades 
the  whole  kernel,  and  is  in  some  degree  no  doubt  extracted  with  the  oil. 

Castor  oil,  though  capable  of  being  separated  by  decoction,  or  by  the 
agency  of  alcohol,  is  at  present  obtained  for  medical  use,  at  least  in  this 
country,  exclusively  by  expression.  After  having  been  expressed,  it  is 
clarified  by  boiling  with  a  little  water,  by  which  the  albumen  is  coagu- 
lated, and  any  gummy  matter  dissolved,  and  which  answers  another  good 
purpose  by  driving  off  a  portion  of  the  acrid  principle,  and  thereby  ren- 
dering the  oil  milder.  It  is  very  important  not  to  carry  the  boiling  too 
far  ;  as,  if  altered  by  heat,  the  oil  acquires  acrid  properties,  which  wholly 
unfit  it  for  the  special  purposes  it  is  calculated  to  fulfil. 

Sensible  and  Chemical  Properties.  Castor  oil  is  a  thick,  viscid  liquid, 
colourless  when  quite  pure,  with  little  odour,  and  ft  taste  at  first  mild 
though  somewhat  nauseous,  but  afterwards  slightly  acrid.  As  kept  in 
the  shops,  however,  it  is  not  unfrequently  more  or  less  yellowish  or 
brownish,  with  an  unpleasant  odour,  and  a  much  stronger  and  more 
nauseous  and  acrid  taste.  It  ranks  among  the  drying  oils  ;  those,  namely, 
which  become  hard  and  translucent  upon  exposure.  It  is  not  congealed 
by  cold,  but  sometimes  deposits  a  whitish  matter  in  winter,  which  is  re- 
dissolved  in  warm  weather.  Though  lighter  than  water,  it  is  heavier 
than  most  other  fixed  oils,  from  which  it  differs,  also,  in  being  soluble  in 
all  proportions  in  absolute  alcohol  ;  by  which  property  its  purity  may  be 
tested.  It  is  dissolved  also  by  ether.  Its  ultimate  constituents  are  carbon, 
hydrogen,  and  oxygen  ;  but  its  proximate  composition  has  not  been  defi- 
nitively settled.  It  is  supposed,  however,  to  contain  two  or  more  dis- 
tinct fatty  principles,  which  yield  as  many  distinct  acids  on  saponifica- 
tion.  These  acids  are  more  or  less  acrid  ;  and  as  they  are  also  partially 
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developed  by  heat,  the  injurious  influence  of  this  agent  on  the  oil  may  be 
readily  understood. 

It  has  been  made  a  question,  whether  castor  oil  depends  for  its  purga- 
tive property  on  the  acrid  principle  of  the  seeds,  or  upon  its  own  inhe- 
rent constitution.  From  the  peculiarity  of  its  cathartic  operation,  I  am 
disposed  to  think  that  the  latter  is  the  case.  Fixed  oils  generally  are 
somewhat  laxative;  and  there  is  no  reason  why  castor  oil  may  not  pos- 
sess the  same  property  in  a  higher  degree.  It  has  been  urged,  in  rela- 
tion to  the  coloured  and  acrid  specimens  of  the  oil,  that  they  are  really 
preferable  to  the  pure,  because  more  powerfully  purgative ;  but  they  are 
also  more  acrid,  and  it  is  the  characteristic  mildness  of  the  oil  that  gives 
it  peculiar  value.  We  have  numerous  active  purgatives,  but  none  which 
combine,  in  an  equal  degree,  blandness  with  efficiency.  The  purer, 
therefore,  and  the  more  free  from  smell  and  taste  the  oil  can  be  ob- 
tained, the  better  is  it  calculated  to  answer  the  purposes  for  which  it  is 
used. 

Medical  Effects  and  Uses.  Castor  oil  is  characterized,  as  a  cathartic, 
by  promptness,  gentleness,  and  efficiency.  It  is  among  those  which 
operate  most  quickly  on  the  bowels,  not  unfrequently  producing  its 
effects  in  two  or  three  hours ;  though,  in  certain  conditions  of  the  ali- 
mentary canal,  and  in  certain  individuals,  it  is  retained  long  in  the 
stomach ;  and  I  have  known  it  to  be  thrown  up  twenty-four  hours  after 
it  was  taken,  without  having  affected  the  bowels  at  all.  Dr.  Ward  men- 
tions the  case  of  a  woman  in  whom,  instead  of  acting  as  a  cathartic,  it 
appeared  to  be  absorbed,  and  exuded  from  all  parts  of  the  surface. 
(Lond.  Med.  Gaz.,  x.  3Y7.)  Its  operation  is  usually  attended  with  little 
pain  or  uneasiness  of  the  bowels ;  and  the  discharges  obtained  by  it  are 
mainly  the  feculent  and  liquid  contents  of  the  alimentary  canal,  with 
which  the  oil  itself  is  generally  to  be  seen  mixed  in  various  states.  It 
is,  therefore,  inferred  to  act  chiefly,  if  not  exclusively,  by  promoting  the 
peristaltic  motion.  It  not  unfrequently  nauseates,  and  is  sometimes 
thrown  up  from  the  stomach.  This  is  particularly  the  case  with  the 
acrid  oil ;  but  it  happens  also  with  the  purest.  The  vomiting,  I  believe, 
is  generally  ascribable,  not  to  the  direct  influence  of  the  oil  on  the 
stomach,  but  to  associations  previously  made  of  its  taste  with  the  some- 
what nauseating  effect  of  former  doses;  so  that  the  very  thought  of  it 
becomes  offensive.  I  have  known  individuals  who  had  this  repugnance 
so  strongly  that,  though  they  might  compel  themselves  to  swallow  the 
oil,  it  was  rejected  instantly  by  a  sort  of  spasmodic  effort,  before  it  had 
the  opportunity  of  making  any  impression  whatever  on  the  stomach. 
By  young  children  it  is  almost  uniformly  retained  in  the  ordinary  state 
of  the  stomach;  and  it  is  very  seldom  rejected  by  adults,  in  a  similar 
condition  of  that  organ,  who  have  not  formed  the  nauseating  association 
referred  to.  In  regard  to  its  mode  of  operation,  I  believe  that  it  is  ex- 
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clusively  local.  This  is  to  be  inferred  from  the  rapidity  of  its  action 
when  it  does  act;  and  when  not,  from  its  being  retained  so  long  in  the 
stomach,  showing  that  it  is  not  absorbed.  It  is  said,  however,  when 
thrown  into  the  veins,  to  produce  griping  and  purging,  and  to  cause  an 
oily  taste  in  the  mouth.  (Pereira,  Mat.  Med.,  3d  ed.,  p.  1291.) 

The  peculiar  character  of  castor  oil  as  a  cathartic  suggests  its  thera- 
peutic application.  It  may  be  used  in  all  cases  where  the  indication  is 
simply  to  evacuate  the  contents  of  the  bowels,  and  to  effect  this  object 
as  speedily,  and  with  as  little  irritation  of  the  mucous  membrane  as  pos- 
ble.  From  its  demulcent  nature,  it  is  peculiarly  adapted  to  those  cases 
in  which  the  mucous  membrane  is  already  irritated  or  inflamed. 

In  cases  of  colic,  dependent  on  feculent  accumulation,  acrid  secretions, 
or  indigestible  substances  in  the  bowels,  it  generally  answers  an  excel- 
lent purpose ;  not  unfrequently,  in  conjunction  with  aromatics  or  opiates, 
affording  complete  relief. 

In  all  cases  of  occasional  constipation,  and  feculent  accumulation  or 
obstruction,  castor  oil  may  be  tried.  In  mild  cases  it  will  usually  answer 
the  desired  purpose,  as  in  the  costiveness  of  convalescence,  that  of  preg- 
nancy and  the  puerperal  state,  and,  generally  speaking,  in  that  of  young 
children ;  but  in  the  more  obstinate  cases,  requiring  more  vigorous  con- 
traction of  the  bowel,  it  will  often  be  necessary  to  have  recourse  to  some 
more  energetic  cathartic.  When  there  is  a  great  mass  of  impacted  faces, 
castor  oil  is  generally  inadequate  to  its  removal.  Here  the  hydragogue 
cathartics,  especially  the  neutral  salts,  are  more  efficacious  by  promoting 
watery  extravasation,  and  thus  softening  and  breaking  up  the  mass. 
Nor  is  castor  oil  generally  well  adapted  to  habitual  constipation;  not 
from  any  deficiency  of  power,  but  from  the  circumstance  that  few  per- 
sons can  take  it  very  frequently,  without  acquiring  such  a  disgust  for  it, 
that  it  can  no  longer  be  borne  on  the  stomach.  There  are,  however,  in- 
dividuals who  acquire  a  sort  of  relish  for  it,  or  at  least  can  take  it  with- 
out the  least  aversion ;  and,  in  such  persons,  I  have  found  it  to  answer 
well  as  a  habitual  laxative  in  small  doses. 

Diarrhoea  of  irritation  is  often  completely  relieved  by  a  dose  of  castor 
oil  with  laudanum ;  the  latter  calming  the  irritation,  while  the  former 
carries  off  the  offending  cause;  and,  in  mucous  enteritis,  the  same  com- 
bination is  very  useful,  at  or  near  the  commencement  of  the  attack.  So 
also  in  irritated  piles,  prolapsus  ani,  stricture  and  organic  affections 
of  the  rectum,  it  is  among  the  best  cathartics  for  occasional  use;  though 
rarely  supportable  by  the  stomach  when  its  very  frequent  repetition  is 
required. 

Mild  cases  of  dysentery,  treated  at  the  very  commencement  with  a  full 
dose  of  castor  oil,  are  sometimes  cut  short  by  it,  and  generally  benefited ; 
and,  in  severe  cases,  the  oil  may  be  given  with  advantage,  either  asso- 
ciated with  calomel,  or  in  a  few  hours  after  a  dose  of  the  mercurial.  In 
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the  course,  moreover,  of  the  disease,  an  occasional  dose  of  the  oil  often 
proves  useful ;  and,  in  that  irritated  state  of  the  bowels,  in  the  advanced 
stage,  in  which,  with  little  violence  of  inflammation,  the  patient  is 
troubled  with  a  constant  desire  to  go  to  stool,  with  small  and  ineffectual 
evacuations,  the  oleaginous  mixture  with  a  little  laudanum,  given  in 
doses  of  half  a  fluidounce  every  hour  or  two,  often  answers  an  excellent 
purpose. 

No  cathartic  is  so  appropriate  in  typhoid  or  enteric  fever,  when,  as 
not  unfrequently  happens,  there  is  an  indication  for  a  gentle  evacuation 
of  the  bowels.  One  fluidrachm  will  often  operate  kindly,  and  without 
the  least  annoyance  to  the  patient;  but,  if  it  should  not  be  found  to 
answer,  the  dose  may  be  cautiously  increased. 

To  the  summer  complaint  of  children  the  oil  is  well  adapted,  when 
tolerated  by  the  stomach ;  and  here,  as  in  the  advanced  stages  of  dysen- 
tery, the  oleaginous  mixture  with  a  little  laudanum  will  often  be  found 
to  answer  well,  when  the  pure  oil  might  be  rejected. 

In  peritoneal  inflammation,  also,  when  cathartics  are  indicated  in 
order  to  remove  feculent  matter  from  the  bowels,  castor  oil  is  usually 
the  most  appropriate. 

In  irritated  states  of  the  bladder  and  genital  apparatus,  it  is  among 
the  best  cathartics;  but,  when  the  affection  amounts  to  inflammation 
with  fever,  the  purgative  salts  are  usually  to  be  preferred. 

Castor  oil  has  been  recommended  for  tapeworm,  though  of  doubtful 
efficacy.  It  is  not  impossible,  however,  that,  if  taken  very  largely,  it 
may  injure  the  worm  by  involving  it  so  as  to  prevent  the  access  of  air, 
and,  having  thus  weakened,  may  expel  it  by  its  purgative  action.  I  have 
been  informed  of  a  case  in  which  the  long  and  free  use  of  olive  oil,  fol- 
lowed by  a  dose  of  castor  oil,  resulted  in  the  discharge  of  a  portion  of 
worm  thirty  feet  long.  (See  my  Treatise  on  the  Practice  of  Medicine 
5th  ed.,  i.  693.) 

From  its  mildness  and  efficiency,  castor  oil  is  admirably  adapted  to 
infantile  cases,  of  whatever  kind,  when  simple  evacuation  of  the  bowels 
is  indicated.  It  seems  to  be  even  less  irritant  to  the  stomach  and  bowels 
in  children  than  in  adults,  and  generally  requires  to  be  administered  in 
a  much  larger  relative  dose.  It  is  given  in  most  of  their  complaints ; 
magnesia  only  being  preferred  to  it  when  there  is  excess  of  acid, 

Administration.  The  full  dose  for  an  adult  is  a  fluidounce,  though 
half  the  quantity  or  even  less  will  often  operate.  For  infants  it  may 
vary  from  one  to  four  fluidrachms.  Seldom  less  than  a  fluidrachm  is 
given  to  a  child  more  than  three  or  four  months  old. 

To  infants  it  may  often  be  given  directly  from  the  spoon.  For  older 
children  and  adults,  the  common  method  of  administration  is  to  introduce 
a  little  mint- water,  or  other  aromatic  water  or  infusion,  into  a  wineglass, 
and,  having  moistened  the  inner  surface  of  the  glass,  to  pour  in  the  oil, 

VOL.  ii. — 33 


514  LOCAL   REMEDIES.  [PART  II. 

and  cover  it  with  more  of  the  vehicle.  The  patient  then  takes  it  down 
at  one  or  two  swallows,  and  avoids  the  unpleasant  and  durable  taste 
arising  from  its  adhesion  to  the  lips,  tongue,  etc.  If  the  oil  is  previously 
warmed,  so  as  to  render  it  thinner,  it  will  be  swallowed  with  still  greater 
facility.  Another  method  is  to  take  it  in  a  small  cup  of  hot  coffee,  with 
cream  and  sugar.  It  may  also  be  administered  in  a  kind  of  emulsion 
with  hot  milk,  or  in  the  froth  of  porter  when  this  is  not  contraindicated. 
These  directions  are  not  without  importance;  as  the  method  of  exhibi- 
tion often  determines  whether  the  oil  will  be  retained  on  the  stomach  or 
rejected.  It  has  recently  been  ascertained  that  the  volatile  oil  of  bitter 
almonds  completely  neutralizes  the  repulsive  odour  and  taste  of  the  oil, 
and  substitutes  an  agreeable  flavour,  which  renders  its  administration 
perfectly  easy.  Three  drops  of  the  volatile  oil  are  sufficient  to  produce 
this  effect  with  about  three  ounces  of  castor  oil.  (M.  Jaennel,  Journ. 
de  Pharm.  et  de  Chim.,  3e  se'r.,  xxxviii.  361.) 

An  oleaginous  emulsion  may  be  made  by  taking  a  fluidounce  of  the 
oil,  two  drachms  of  powdered  gum  arabic,  a  drachm  and  a  half  of  loaf 
sugar,  and  three  fluidounces  of  mint-water;  dissolving  the  gum  and  sugar 
in  a  little  of  the  water  so  as  to  make  a  mucilage  of  about  the  same  con- 
sistence with  the  oil, 'then  rubbing  the  mucilage  with  the  oil,  and  finally 
adding  the  remainder  of  the  aromatic  water.  Any  other  aromatic  liquid 
may  be  substituted  for  the  mint-water,  as  diluted  cinnamon-water,  strong 
fennel-seed  tea,  etc.;  and  the  yolk  of  an  egg  may  be  substituted  for  the 
gum  arabic.  A  tablespoonful  of  the  mixture,  containing  a  fluidrachm  of 
the  oil,  may  be  given  every  hour,  two,  or  three  hours  till  it  operates ;  or 
a  larger  quantity  may  be  taken  at  once  if  required.  In  dysenteric  cases, 
and  the  bowel  complaints  of  children,  it  will  often  be  found  useful  to 
add  a  little  laudanum  to  each  dose. 

There  are  other  fixed  oils  which  have  a  laxative  effect,  and  have 
sometimes  been  used  for  the  purpose. 

OLIVE  OIL  (Oleum  Olivse)  has  occasionally  been  substituted  for  castor 
oil,  and  has  a  somewhat  similar  effect,  though  much  feebler.  It  must 
be  given  in  double  the  quantity. 

LINSEED  OIL  (Oleum  Lini)  has  similar  properties;  but  is  so  dis- 
agreeable that  it  is  seldom  used. 

MELTED  BUTTER  has  sometimes  been  used  with  advantage,  as  a  laxa- 
tive, in  the  advanced  stages  of  dysentery,  and  in  the  same  disease  in  a 
chronic  state,  in  the  dose  of  a  tablespoonful  every  two  hours.  It  is  pre- 
pared by  introducing  the  butter  into  a  deep  tin- cup  nearly  filled  with  hot 
water,  stirring  for  a  time,  and  then  allowing  the  mixture  to  stand.  The 
butter  having  been  melted  by  the  heat  of  the  water,  by  which  also  any 
salt  that  may  have  been  mixed  with  it  is  dissolved,  rises  to  the  surface, 
and  may  be  skimmed  off  as  wanted. 
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All  the  oils  just  mentioned,  including  castor  oil,  are  often  administered 
by  enema,  in  quantities  varying,  according  as  they  are  given  with  other 
substances  or  alone,  from  one  to  four  fluidounces.  Thrown  up  in  an 
unmixed  state,  they  often  prove  serviceable,  in  cases  of  threadworm  in- 
festing the  rectum,  by  suffocating  the  little  animal  through  the  exclusion 
of  air. 

Castor  oil  is  sometimes  applied  externally  to  the  breasts  of  nursing 
women,  to  increase  the  secretion  of  milk.  I  can  say  nothing,  from  my 
own  knowledge,  in  relation  to  its  efficiency. 


II.    RHUBARB. 

RHEUM.  U.  S.,  Br. 

Origin.  Rhubarb  is  the  prepared  root  of  different  species  of  Rheum, 
herbaceous  perennial  plants,  natives  of  the  interior  of  Asia,  several  of 
which  have  been  introduced  into  Europe,  where  they  are  cultivated  to  a 
limited  extent,  especially  in  France  and  England.  But  the  species  which 
yields  the  only  valuable  rhubarb,  that  which  is  brought  exclusively  from 
Central  Asia,  is  wholly  unknown.  The  drug  has  been  conjecturally  ascribed 
to  Rheum  palmatum,  R.  undulatum,  R.  compactum,  and  R.  australe,  all 
of  which  are  said  to  grow  wild  in  Tartary,  and  have  been  cultivated  in 
Europe  from  seeds  brought  from  Asia;  and  it  is  not  impossible  that  one 
or  more  of  these  species  may  contribute  to  furnish  the  rhubarb  of  com- 
merce; but  we  have  no  proof  of  the  fact;  and  the  failure  to  obtain  from 
them  a  product,  having  the  precise  properties  of  the  root  as  imported 
from  the  East,  renders  it  extremely  doubtful.  The  root  of  R,  palmatum 
approaches  nearest  in  character  to  the  Asiatic  rhubarb. 

The  leafstalks  of  the  different  species  have  an  agreeable  acidulous 
taste,  owing  to  the  presence  of  oxalic  acid,  and  are  used  in  making 
pies,  tarts,  etc.,  for  which  purpose  the  plants  are  cultivated  in  our 
gardens. 

Rhubarb  is  collected  and  prepared  in  Chinese  Tartary.  After  being 
dug  up,  the  root  is  deprived  of  its  smaller  branches  and  cortical  portion, 
cut  into  pieces  of  convenient  size,  and  dried  either  in  the  sun,  or  with 
the  aid  of  artificial  heat.  It  is  sent  into  commerce  in  two  directions; 
one  portion  being  taken  eastward  to  Canton,  and  thence  exported  under 
the  name  of  Chinese  rhubarb;  the  other  northwestward  to  St.  Peters- 
burg, whence  it  is  distributed  into  commerce  under  the  title  of  Russia 
or  Turkey  rhubarb ;  the  latter  name  having  originated  in  the  circum- 
stance, that  it  formerly  reached  the  markets  of  Europe  through  Turkey. 
As  brought  by  these  two  routes,  the  drug  differs  considerably  in  quality, 
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being  prepared  in  a  different  manner,  and  possibly  derived  from  dif- 
ferent species,  though  of  this  latter  fact  we  have  no  certain  knowledge. 
Hence  it  is  classed,  both  in  commerce  and  pharmacy,  in  two  varieties, 
which  must  be  separately  considered. 

1.  CHINESE  RHUBARB.  —  Rheum  Sinense.    This  is  usually  in  cylin- 
drical pieces,  often  somewhat  flattened  and  irregular,  of  a  brownish- 
yellow  colour,  and  of  an  aspect  as  though  the  cortical  part  had  been 
removed  by  grating  or  scraping.     In  each  piece  there  is  almost  always 
a  small  hole,  passing  quite  through  it,  and  obviously  intended  for  the 
insertion  of  a  cord,  by  which  it  was  probably  hung  up  when  dried,  and 
portions  of  which  may  often  be  seen  remaining  in  the  opening.    Though 
somewhat  light  and  spongy,  compared  with  many  other  roots,  this 
variety  is  in  general  rather  more  heavy  and  compact  than  the  Rus- 
sian.    When  broken,  it  exhibits  a  rough  uneven  fracture,  and  a  grayish 
colour  consisting  of  intermingled  shades  of  brownish-red  and  white.   By 
pulverization,  it  yields  a  yellow  powder,  tinged  with  reddish-brown,  and 
portions  of  this  powder,  produced  by  attrition,  are  often  seen  on  the  out- 
side of  the  pieces,  giving  them  a  yellow  colour.     Mixed  with  the  better 
pieces,  others  often  come,  worm-eaten,  more  or  less  extensively  decayed, 
or  otherwise  injured,  so  that  the  general  character  of  a  package  is  usually 
much  inferior  to  that  of  selected  portions  ;  and,  as  the  whole  contents  of 
a  package  are  often  powdered  together,  it  happens  that  the  pulverized 
Chinese  rhubarb  of  the  shops,  even  though  genuine,  is  not  unfrequently 
of  low  quality.     It  is,  moreover,  liable  to  adulteration  with  the  rhapon- 
tic  root,  as  it  is  called,  an  inferior  variety  of  rhubarb  cultivated  in 
France. 

A  variety  of  rhubarb  is  sometimes  imported  from  Canton,  consisting 
of  pieces,  the  surface  of  which  has  been  trimmed  so  as  to  imitate  the 
Russian ;  but  close  examination  will  generally  detect  in  them  the  small 
perforating  passage,  or  some  remains  of  it,  which  has  been  mentioned  as 
one  of  the  characteristics  of  the  proper  Chinese  rhubarb.  It  is,  however, 
superior  to  the  common  unassorted  variety,  because  selected  from  the 
soundest  pieces. 

2.  RUSSIA  RHUBARB.  —  Turkey  Rhubarb. — Rheum  fiussicum. — 
Rheum  Turcicum.     As  before  stated,  this  comes  from  St.  Petersburg, 
whither  it  is  brought,  through  Siberia  and  European  Russia,  from  the 
borders  of  Tartary.     Before  being  permitted  to  enter  the  Russian  do- 
minions, it  undergoes  a  rigid  inspection,  on  which  account,  as  well  as 
from  its  inherent  qualities,  it  is  superior  to  the  Chinese,  and  commands 
a  much  higher  price  in  the  market.     The  pieces  are  more  irregular  in 
shape  than  the  former  variety,  and  are  distinguished  by  their  somewhat 
angular  surface,  caused  apparently  by  the  successive  cuts  of  a  knife,  in 
paring  off  the  cortical  portion.  They  are  destitute  of  the  small  perforating 
passage  of  the  Chinese  variety,  but  generally  have  a  larger  hole,  pene- 
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trating  only  to  the  centre,  and  clearly  intended  for  the  purpose  of  inspec- 
tion. The  pieces  are  lighter  and  less  compact  than  the  best  Chinese, 
have  usually  a  eleaner  and  brighter  surface,  and,  when  broken,  exhibit  a 
livelier  hue,  though  of  the  same  reddish-gray  colour.  The  powder  is  of  a 
fine  bright  yellow,  without  the  reddish-brown  tinge  of  the  Chinese ;  and 
the  odour  is  more  aromatic. 

General  Properties.  Rhubarb,  in  the  state  of  powder,  is  bright-yellow, 
or  brownish-yellow,  with  a  somewhat  aromatic  odour,  and  a  bitter, 
astringent,  and  peculiar  taste.  When  pieces  of  the  root  are  chewed,  they 
have  a  gritty  feel  under  the  teeth,  and  stain  the  saliva  of  a  bright  yellow. 
It  yields  its  sensible  properties  of  colour,  taste,  and  smell,  as  well  as  its 
medical  virtues,  to  water  and  alcohol.  By  heat  odorous  yellow  fumes 
are  given  off,  and  the  colouring  property  and  bitterness  are  diminished, 
without  an  equal  diminution  of  the  astringency.  The  virtues  of  rhubarb 
are  also  diminished  by  long  boiling. 

Chief  Constituents.  Besides  other  less  interesting  ingredients,  rhubarb 
contains  tannic  and  gallic  acids,  gum,  starch,  pectin,  resinous  matter, 
one  or  more  colouring  principles,  and  a  large  proportion  of  oxalate  of 
lime,  to  which  it  owes  its  white  veins,  and  its  grittiness  under  the  teeth. 
Many  attempts  have  been  made  to  isolate  its  active  purgative  principle, 
but  hitherto  with  imperfect  success ;  for  the  various  substances  for  which 
this  title  has  been  claimed,  under  the  names  of  caphopicrite,  rhabar- 
barin,  rhabarbaric  acid,  rheumin,  and  rhein,  have  been  shown  to  be 
more  or  less  complex.  There  can  be  little  doubt,  I  think,  that  the  bitter 
and  cathartic  principle  is  the  same,  for  rhubarb  is  purgative  in  propor- 
tion to  its  bitterness ;  and  as  little  doubt  that  it  is  driven  off  at  an  elevated 
temperature ;  for  the  purgative  property  is  diminished  by  much  or  long- 
continued  heat,  while  yellow  and  odorous  fumes  escape.  The  astringency 
of  rhubarb  is  owing  to  its  tannic  acid. 

Effects  on  the  System.  Rhubarb  combines  purgative  with  tonic  and 
astringent  properties.  In  very  small  doses,  insufficient  to  operate  on  the 
bowels,  it  acts  like  the  simple  bitters,  increasing  the  appetite,  and  pro- 
moting digestion,  and  is  thought  to  exercise  a  somewhat  astringent 
power,  shown  in  the  checking  of  mild  diarrhoea.  With  a  little  increase, 
however,  of  the  dose,  it  becomes  laxative,  and  I  have  often  known  Russia 
rhubarb  to  act  gently  on  the  bowels,  producing  one  soft  feculent  dis- 
charge, in  the  dose  of  three  grains.  In  larger  doses  it  is  actively  purga- 
tive, operating  probably  in  chief,  if  not  exclusively,  upon  the  peristaltic 
function,  and  evacuating  the  liquid  contents  of  the  upper  bowels,  along 
with  the  more  concrete  matter  of  the  colon  and  rectum.  There  is  no 
reason  to  believe  that  it  promotes,  to  any  considerable  extent,  secretion 
or  extravasation  into  the  bowels.  Though  it  produces  not  unfrequeiitly 
more  or  less  griping,  this  probably  arises  from  the  energy  of  its  action 
on  the  muscular  coat,  and  not  from  any  direct  irritation  of  the  alimentary 
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mucous  membrane.  It  does  not  appear  to  be  capable,  in  any  dose,  of 
producing  serious  inflammation  of  that  membrane;  in  this  respect  differ- 
ing strikingly  from  the  drastic  cathartics.  The  stools  are  coloured  by  it 
of  a  deep  brownish-yellow.  It  is  rather  slow  in  producing  its  purgative 
effect,  and  is  thought  to  leave  behind  a  disposition  to  costiveness,  which 
is  attributed  to  the  tannic  acid  contained  in  it. 

It  is  doubtful  whether  rhubarb  acts  on  the  muscular  coat  through  an 
original  impression  upon  the  inner  surface,  or  by  means  of  absorption. 
That  its  colouring  matter,  at  least,  is  taken  into  the  circulation,  is  suffi- 
ciently proved  by  its  imparting  a  yellow  colour  to  the  urine,  and,  as  has 
been  asserted,  to  the  perspiration  also,  especially  that  of  the  axilla.*  If 
it  be  true,  as  stated  by  writers,  that  it  has  produced  a  purgative  effect 
when  sprinkled  over  the  surface  of  large  ulcers,  and  that  the  milk  of 
nursing  women  who  have  taken  it  operates  on  the  bowels  of  the  infant, 
it  must  be  admitted  that  its  purgative  principle  also  is  absorbed;  and 
that  it  may  possibly  exercise  its  ordinary  influence  upon  the  bowels 
through  the  channel  of  the  circulation. 

In  its  influence  on  the  system  at  large,  rhubarb  is  supposed  by  some 
to  be  gently  excitant,  somewhat  increasing  the  pulse  and  general  warmth, 
especially  when  administered  during  the  existence  of  a  febrile  condition. 
There  is  no  reason  whatever  to  believe  that  it  has  any  special  action  on 
the  liver,  as  was  at  one  time  supposed. 

Therapeutic  Application.  Rhubarb  was  knov^fti  as  a  medicine  so  early 
as  the  times  of  the  Emperor  Justinian,  and  probably  long  before.  Its 
practical  uses  are  such  as  might  be  inferred  from  the  account  above  given 
of  its  properties.  Whenever  an  indication  for  the  evacuation  of  the  bowels 
is  conjoined  with  a  debilitated  state  of  the  digestive  organs,  or  consider- 
able general  debility,  rhubarb  may  be  used  with  propriety,  especially  if, 
at  the  same  time,  it  should  be  desirable  that  no  disposition  to  looseness 
be  left  behind. 

It  is  the  laxative  beyond  all  others  adapted  to  the  constipation  of 
dyspepsia.  While  it  gently  opens  the  bowels,  it  tends  rather  to  invigor- 
ate than  further  to  weaken  digestion,  and,  though  followed,  after  each 
operation,  for  a  time,  by  a  tendency  to  costiveness,  it  does  not  appear  to 
exhaust  the  susceptibility  to  its  influence,  or  at  all  events,  does  so  very 
slowly  ;  for  I  have  known  patients  to  use  it  habitually  as  a  laxative  for 
many  years,  without  being  under  the  necessity  of  materially  increasing 

*  Dr.  E.  Hardy  detected  the  colouring  matter  of  rhubarb  in  the  urine  on  the  14th 
minute  after  swallowing  15  grains  of  the  medicine;  and  at  the  17th  minute  the 
colouring  was  intense.  The  experiment  was  made  on  a  patient  affected  with 
ectropy  of  the  bladder,  so  that,  by  the  introduction  of  a  small  tube  into  the  ureter, 
the  urine  could  be  examined  almost  at  the  moment  of  its  secretion  (Journ.  de  Pharm. 
et  de  Chem.,  3e  se'r.,  xliv.  158,  A.D  18C8.) — Note  to  the  third  edition. 
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tbe  dose  Upon  the  whole,  it  appears  to  me  to  be  the  best  substitute  in 
our  possession  for  the  normal  agencies  which  sustain  regular  alvine 
evacuations,  and  to  maintain  a  condition  of  the  alimentary  canal  nearest 
to  that  of  health.  In  cases  of  habitual  constipation,  the  best  period,  I 
think,  for  administering  it,  is  at  bedtime,  so  that  it  may  operate  in  the 
morning.  It  is  very  frequently  associated  in  dyspepsia  with  a  little  blue 
mass,  when  the  liver,  as  often  happens,  is  torpid  ;  and,  if  there  is  peculiar 
insusceptibility  of  the  lower  bowels,  it  may  be  advantageously  combined 
with  aloes. 

In  diarrhoea,  when  there  is  an  indication  for  cathartic  effect,  rhubarb 
often  answers  well  from  the  self-limiting  property  already  referred  to,  as 
also  for  the  somewhat  astringent  effect  of  its  tannic  acid,  to  which  indeed 
that  property  may  be  reasonably  ascribed.  It  is  often  combined  with 
magnesia,  when  there  is  acidity  in  excess.  To  cases  in  which  there  is 
high  irritation  or  inflammation  of  the  alimentary  mucous  membrane,  it 
is  not  so  well  adapted;  and,  in  such  cases,  it  should  give  way  to  castor 
oil.  It  appears  to  prove  especially  useful  in  the  bowel  complaints  of 
infants,  in  which  it  is  much  employed. 

There  is  sometimes  occasion  for  a  cathartic  effect  in  chronic  dysen- 
tery, in  order  to  keep  the  upper  bowels  free.  In  such  cases,  rhubarb 
may  be  chosen,  when  the  state  of  system  is  so  much  debilitated  as  to 
require  support  instead  of  depletion. 

In  the  advanced  stages  of  most  febrile  diseases  of  a  typhous  or 
malignant  character,  rhubarb  often  operates  most  usefully,  removing  the 
irritant  or  depressing  feculent  matter,  without  in  any  degree  debilitating, 
but,  on  the  contrary,  rather  strengthening  the  patient. 

So  also  in  scrofulous  diseases,  atonic  gout,  old  paralytic  affections, 
and,  indeed,  all  complaints  of  debility,  rhubarb  may  be  employed  with 
propriety,  whether  habitually  or  occasionally,  as  the  case  may  require. 

It  is  contraindicated  in  acute  febrile  and  inflammatory  affections,  with 
a  sthenic  state  of  system ;  though,  combined  with  calomel,  it  seems  to 
lose  in  some  measure  its  peculiarities,  and  acts  with  much  energy.  A 
dose  of  calomel  and  rhubarb  is  not  unfrequently  administered,  with  good 
effect,  at  the  commencement  of  bilious  fevers,  and  other  acute  affections 
involving  the  liver. 

As  a  local  remedy,  rhubarb  has  been  applied  to  indolent  ulcers,  being 
sprinkled  in  the  form  of  powder  over  the  surface. 

Administration.  The  dose  of  rhubarb  as  a  laxative  is  from  three  to  ten 
grains.  Five  grains  of  good  Russia  rhubarb  will  generally  operate  de- 
cidedly in  this  way ;  and  the  best  Chinese  is  but  little  inferior.  For  full 
purgative  effect,  the  dose  is  from  fifteen  to  thirty  grains.  More,  how- 
ever, is  often  required  of  the  inferior  powdered  rhubarb,  frequently  found 
in  the  market.  By  roasting  the  root,  its  purgative  effect  is  diminished, 
and  the  astringency  relatively  increased. 
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Rhubarb  may  be  given  either  in  powder,  pi]],  infusion,  tincture,  wine, 
syrup,  extract,  or  fluid  extract.  In  whatever  form  administered,  it  may 
be  advantageously  combined  with  an  aromatic,  in  order  to  correct  its 
occasional  griping  effect.  Under  ordinary  circumstances,  when  it  is 
given  as  a  laxative,  the  pilular  form  is  most  convenient. 

A  Compound  Powder  of  Rhubarb  (PuLVis  RHEI  COMPOSITUS,  U.  S., 
Br.)  is  directed  in  the  U.  S.  and  Br.  Pharmacopoeias,  consisting  of  rhu- 
barb, magnesia,  and  ginger,  of  which  the  dose  is  from  thirty  grains  to  a 
drachm,  or  five  to  ten  grains  for  a  child.  It  is  given  in  bowel  complaints, 
when  an  antacid  laxative  is  indicated. 

The  officinal  Pills  of  Rhubarb  (PiLUUE  RHEI,  U.  S.)  are  made  with 
rhubarb  and  a  third  of  its  weight  of  soap ;  and  each  pill  contains  three 
grains  of  the  root.  The  soap  is  intended  to  render  the  pill  more  soluble. 
I  have  found,  however,  that  rhubarb  pills  made  simply  with  a  little  tinc- 
ture of  cardamom,  while  they  have  the  advantage  of  the  least  possible 
bulk,  operate  well,  and  retain  their  power  unabated  for  a  long  time.  As 
a  laxative,  given  at  bedtime,  the  slowness  of  operation  is  no  disadvan- 
tage. When  it  is  desired  that  the  medicine  should  act  as  quickly  as  pos- 
sible, it  should  be  given  in  another  form. 

The  Compound  Rhubarb  Pills  (PILULE  RHEI  COMPOSITE,  U.  S.,  Br.) 
contain  rhubarb,  aloes,  and  myrrh,  with  a  little  oil  of  peppermint,  and 
may  be  employed  when  a  warming,  tonic  laxative  is  wanted,  as  in  dys- 
pepsia with  costiveness,  and  there  is  no  hemorrhoidal  affection  or  tend- 
ency towards  it.  From  one  to  four  pills,  or  from  five  to  twenty  grains  of 
the  mass  may  be  taken  for  a  dose ;  the  smallest  quantity  being  used  at 
first,  when  a  simple  laxative  effect  is  wanted,  and  increased  if  necessary. 

The  officinal  Infusion  of  Rhubarb  (!NPUSUM  RHEI,  U.  S.,  Br.)  is  made 
by  macerating  two  drachms  of  the  bruised  root,  for  two  hours,  in  half  a 
pint  of  boiling  water.  The  dose  is  one  or  two  fluidounces,  which  may  be 
repeated  at  intervals  of  three  or  four  hours  till  it  operates.  Advantage 
would  often  accrue  from  adding  half  a  drachm  of  nutmeg  or  cardamom, 
or  a  drachm  of  fennel-seed  to  the  rhubarb,  in  preparing  the  infusion, 
especially  in  cases  of  irritable  stomach. 

There  are  several  officinal  tinctures. 

Tincture  of  Rhubarb  (TINCTURA  RHEI,  U.  S.,  Br.)  contains  only  rhu- 
barb and  cardamom,  and  may  be  used,  in  preference  to  the  other  forms, 
in  low  states  of  fever,  as  in  typhus  fever,  for  example,  when  a  conjoint 
stimulant  and  laxative  effect  is  wanted. 

Tincture  of  Rhubarb  and  Aloes  (TINCTURA  RHEI  ET  ALOES,  U.  S. 
1850,  Ed.),  sometimes  called  elixir  sacrum  or  sacred  elixir,  differs  from 
the  simple  tincture  only  in  containing  aloes,  and  may  be  preferred  in  the 
more  inert  states  of  the  bowels,  and  especially  when  costiveness  is  con- 
joined with  amenorrhcea.  This  is  no  longer  officinal,  having  been  re- 
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jected  in  the  late  revision  of  the  U.  S.  Pharmacopoeia,  and  not  adopted  in 
the  British. 

Tincture  of  Rhubarb  and  Gentian  (TINCTURA  RHEI  ET  GENTIANS, 
U.  S.  1850,  Ed.)  combines  the  virtues  of  a  simple  bitter  with  those  of  a 
laxative.  It  has  ceased  to  be  officinal,  though  well  adapted  to  meet  the 
joint  indication  for  a  tonic  and  laxative  medicine. 

Either  of  the  above  tinctures  may  be  used,  when  a  conjoint  stomachic 
and  laxative  effect  is  desired,  in  cases  permitting  or  requiring  moderate 
stimulation.  They  are  especially  adapted  to  low  states  of  the  system, 
and  to  individuals  who  have  been  accustomed  to  the  use  of  stimulant 
drinks.  They  are,  however,  chiefly  employed  as  adjuvants  to  other 
preparations ;  being  added  to  the  solutions  of  the  saline  cathartics,  tonic 
or  laxative  infusions,  and  various  mixtures,  when  a  warming  or  cordial 
impression  on  the  stomach  is  desired.  One  may  be  selected  in  preference 
to  another,  according  to  the  indications  which  may  be  offered.  The  dose 
as  mere  stomachic  laxatives  is  from  one  to  four  fluidrachms,  as  purga- 
tives from  half  a  fluidounce  to  a  fluidounce. 

Tincture  of  Rhubarb  and  Senna  (TINCTURA  RHEI  ET  SENN^;,  U.  S.) 
has  been  officinally  adopted  from  popular  usage.  It  is  the  preparation 
commonly  known  as  Warner's  gout  cordial,  and  contains,  in  addition  to 
the  cathartics  mentioned  in  its  title,  other  ingredients  intended  simply  to 
give  it  colour,  improve  its  taste,  and  render  it  more  acceptable  to  the 
stomach.  It  is  a  feeble  laxative,  and  may  be  given  as  such  in  chronic 
gouty  cases,  or  others  in  which  the  susceptibility  of  the  stomach  has 
been  impaired  by  indulgence  in  the  use  of  alcoholic  drinks.  It  is  wholly 
unsuited  to  an  unimpaired  condition  of  the  stomach ;  being  much  too 
stimulant  in  proportion  to  its  purgative  power.  The  dose  is  from  half  a 
fluidounce  to  two  fluidounces. 

There  is  an  officinal  Wine  of  Rhubarb  (YiNUM  RHEI,  U.  S.),  prepared 
from  rhubarb  and  canella,  which  may  be  used  as  a  cordial  laxative  in 
the  dose  of  from  one  to  four  fluidrachms. 

Two  syrups  are  recognized  by  the  U.  S.  Pharmacopoeia,  the  simple 
and  aromatic. 

Syrup  of  Rhubarb  (SYRUPUS  RHEI,  U.  S.)  is  prepared  by  mixing  three 
fluidounces  of  the  fluid  extract  with  twenty-nine  fluidounces  of  syrup. 
It  is  a  mild  cathartic,  fitted  especially  for  infants,  to  whom  it  is  given  in 
the  dose  of  one  or  two  fluidrachms. 

Aromatic  Syrup  of  Rhubarb  (SYRUPUS  RHEI  AROMATICUS,  U.  S.) 
differs  from  the  preceding,  in  containing,  besides  rhubarb,  some  of  the 
finer  aromatics,  namely,  cloves,  cinnamon,  and  nutmeg.  It  is  an  elegant 
preparation,  admirably  adapted  to  infantile  diarrhoea,  when  there  is  no 
inflammation  of  the  mucous  membrane,  or  all  acute  symptoms  have 
passed.  It  was  much  used  popularly  in  this  country,  in  the  common 
summer  complaint  of  children,  under  the  name  of  spiced  rhubarb,  before 
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being  admitted  into  the  Pharmacopoeia.  The  dose  of  it  is  a  fluidrachm 
for  an  infant,  repeated  every  two  hours  till  it  operates.  The  yellow 
colour  it  imparts  to  the  stools  may  be  received  as  an  evidence  of  its 
operation,  in  cases  of  diarrhoea.  A  little  magnesia  may  often  be  com- 
bined with  it  advantageously. 

Alcoholic  Extract  of  Rhubarb  (ExTiiACTUM  RHEI  ALCOHOLICUM, 
U.  S.;  EXTRACTUM  RHEI,  Br.)  is  prepared  by  first  forming  a  tincture 
with  diluted  alcohol,  and  then  evaporating  by  means  of  a  water-bath. 
If  properly  prepared,  it  has  the  virtues  of  rhubarb  in  a  concentrated 
state.  The  dose  is  from  ten  to  twenty  grains. 

Fluid  Extract  of  Rhubarb  (EXTRACTUM  RHEI  FLUIDUM,  U.  S.)  is  a 
preparation  peculiar  to  the  U.  S.  Pharmacopoeia.  It  is  made  by  first 
exhausting  the  root  with  diluted  alcohol,  then  concentrating  carefully, 
and  adding  sugar,  which  contributes  to  its  preservation.  The  oils  of 
anise  and  fennel,  formerly  added  to  the  preparation,  have  been  omitted 
in  the  present  Pharmacopoeia.  It  is  an  elegant  preparation,  contain- 
ing the  virtues  of  rhubarb  in  a  concentrated  liquid  form.  The  full  dose 
of  it,  if  well  prepared  from  good  rhubarb,  should  be  half  a  fluidrachm 
for  an  adult,  and  from  four  to  six  minims  for  a  child  two  years  old ;  at 
all  events,  in  reference  to  any  particular  parcel,  it  would  be  well  not  to 
exceed  these  doses  until  its  activity  has  been  tested  by  trial. 


EUROPEAN  RHUBARB.  I  have  said  little  upon  the  subject  of  this  va- 
riety of  rhubarb,  because  its  use  should,  I  think,  not  be  encouraged.  It 
is  less  bitter  and  purgative,  and  relatively  more  astringent  than  the 
Asiatic  rhubarb;  and  requires  to  be  given  in  twice  the  dose,  in  order  to 
produce  the  same  effect.  The  consequences  of  introducing  it  into  gen- 
eral use  would  be,  to  render  the  dose  of  rhubarb  uncertain,  and  to  lead 
almost  inevitably  to  the  adulteration  of  the  finer  kinds,  for  which  I  have 
understood  that  it  is  even  now  considerably  used. 


III.  BUTTERNUT. 
JUGLANS.  U.  S. 

Under  the  name  of  Juglans  or  Butternut,  the  U.  S.  Pharmacopoeia 
recognizes  the  inner  bark  of  the  root  of  Juglans  cinerea,  or  common 
white  walnut  tree  of  this  country,  which  grows  in  Canada,  and  through 
the  northern  portions  of  the  United  States.  When  first  taken  from  the 
tree,  it  is  white,  but  soon  changes  colour,  becoming  at  first  yellow,  and 
ultimately  of  a  dark  walnut-brown.  A  decoction  of  the  bark  is  purgative  ; 
but  it  is  the  extract  that  is  almost  exclusively  employed. 
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Extract  of  Butternut  (EXTRACTUM  JTJGLANDIS,  U.  S.)  is  directed,  in 
the  U.  S.  Pharmacopoeia,  to  be  prepared  by  evaporating  an  infusion  of 
the  bark,  which  is  preferably  made  by  the  process  of  displacement.  Care 
should  be  taken  not  to  carry  the  heat  too  far.  The  extract  would  proba- 
bly be  more  effective  if  diluted  alcohol,  instead  of  water,  were  employed 
as  the  menstruum.  It  is  hard  and  brittle,  of  a  black  colour,  a  sweetish, 
not  unpleasant  smell,  and  a  bitter,  somewhat  astringent  taste.  The 
greater  part  of  it  is  soluble  in  water. 

It  is  a  mild  cathartic,  said  to  resemble  rhubarb  in  its  mode  of  operation, 
and  applicable  to  similar  purposes.  It  was  employed  to  a  considerable 
extent,  during  our  revolutionary  war,  by  Dr.  Rush  and  others  connected 
with  the  military  service  of  the  country,  when  the  scarcity  of  rhubarb 
induced  them  to  search  for  a  substitute  for  that  cathartic.  It  may  be 
used  as  a  laxative  in  the  dose  of  from  five  to  ten  grains,  as  a  purgative 
from  twenty  to  thirty. 


IV.  ALOES. 

ALOE  BARBADENSIS.  U.  S.,  Br.  —  Barbadoes  Aloes. 

ALOE  CAPENSIS.  U.  S.— Gape  Aloes. 

ALOE  SOCOTRINA.  U.  S.,  Br.—Socotrine  Aloes. 

Origin.  All  the  aloes  of  commerce  is  derived  from  plants  belonging 
to  the  genus  Aloe,  the  leaves  of  which,  on  being  wounded,  yield  a  bitter 
purgative  juice.  The  more  prominent  species  from  which  the  drug  is  de- 
rived are  Aloe  spicata  growing  at  the  Cape  of  Good  Hope,  Aloe  Socotrina 
inhabiting  the  Island  of  Socotra  and  probably  the  neighbouring  coasts  of 
Africa  and  Arabia,  and  Aloe  vulgaris,  a  native  of  the  South  of  Europe 
and  North  of  Africa,  and  cultivated  largely  in  the  West  Indies,  particu- 
larly in  the  Island  of  Barbadoes.  Other  species  contribute  to  the  aloes 
of  commerce,  but  have  attracted  less  notice  than  those  mentioned.  All 
the  species  are  perennial,  with  fleshy  and  succulent  leaves,  the  purga- 
tive juice  of  which  is  contained  in  passages  underneath  the  epidermis, 
and  flows  out  wh-en  the  leaves  are  cut  transversely.  The  parenchyma 
of  the  leaf  yields  on  pressure  a  mucilaginous  juice,  which  has  little  of 
the  cathartic  property. 

Aloes  is  obtained  from  the  plants  by  processes  somewhat  different, 
and  varies  in  its  quality  according  to  the  particular  method  followed. 
The  best  is  prepared  by  cutting  off  the  leaves,  receiving  the  juice  which 
exudes  in  a  convenient  receptacle,  and  then  allowing  it  to  evaporate  in 
the  sun.  Another  method,  which  affords  also  a  good  product,  though 
somewhat  inferior,  is  to  inspissate  the  juice,  collected  as  just  mentioned, 
by  artificial  heat.  A  third  plan  is  to  braise  the  leaves,  express  the  juice, 
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and  boil  it  down  to  the  proper  consistence ;  and  a  fourth,  simply  to 
make  a  decoction  with  the  comminuted  leaves,  and,  having  separated 
the  undissolved  matter,  to  concentrate  by  boiling  as  just  mentioned. 
The  last  two  methods  yield  the  drug  of  inferior  quality,  and  the  fourth 
method  is  the  worst  of  all. 

There  are  several  varieties  of  the  drug,  each  characterized  by  peculiar 
qualities,  and  derived  from  a  peculiar  source.  Of  these  it  is  necessary 
to  mention  here  only  the  Cape  aloes,  the  Socotrine,  the  hepatic,  and  the 
Barbadoes.  They  are  brought  into  market,  sometimes  in  skins,  some- 
times in  chests,  kegs,  or  barrels,  and  sometimes  in  gourds ;  but,  as  kept, 
in  the  shops,  they  are  usually  broken  into  fragments  altogether  irregular 
in  size  and  form. 

1.  CAPE  ALOES. — Aloe  Capensis.  U.S.    This,  which  has  been  very 
largely  consumed  in  the  United  States,  and,  when  pure,  is  an  excellent 
variety  of  the  drug,  received  its  name  from  the  Cape  of  Good  Hope, 
where  it  is  prepared.     It  is  said  to  be  procured  from  different  species  of 
Aloe,  of  which,  however,  A.  spicata  probably  yields  it  most  abundantly. 
The  juice,  which  flows  from  the  leaves  when  cut,  is  boiled  to  the  due 
consistence,  and  hardens  on  cooling.     It  is  characterized  by  its  dark- 
olive  or  greenish-black  colour,  its  smooth  and  very  glossy  surface  when 
broken,  its  translucency  at  the  edges,  and  the  fine  bright-yellow  colour 
of  its  powder,  which  is  slightly  tinged  with  green.    The  pieces  are  often 
more  or  less  covered  with  this  yellow  powder,  which  tends  to  conceal 
their  proper  colour  in  mass.     Small  fragments  are  occasionally  found  in 
the  packages  which  are  almost  transparent,  and  give  a  yellow  or  reddish 
tinge  to  transmitted  light;  and  it  is  said  that  some  parcels  from  the 
Cape  have  had  a  yellowish-brown  colour  like  that  of  Socotrine  aloes, 
which  is  very  possible ;  as  the  drug  is  derived  from  different  species. 
When  perfectly  solid  it  has  little  or  no  smell ;  but,  when  the  powder  is 
received  into  the  nostrils,  it  produces,  in  minute  quantity,  an  intense 
impression,  which  can  scarcely  be  distinguished  from  the  sense  of  bitter- 
ness which  it  also  impresses  on  the  palate.     In  hot  weather  the  pieces 
are  often  soft,  especially  when  recent;  but  they  are  hard  and  brittle 
when  cold,  and  become  so  at  all  temperatures  by  time. 

2.  SOOOTRINE  ALOES.  — Aloe  Socotrina.  U.  S.,  Br.    This  variety  of 
aloes  has  been  long  known  and  most  esteemed.   It  derives  its  name  from 
the  Island  of  Socotra,  in  the  Straits  of  Babelmandel,  where  it  is  produced ; 
but  it  is  highly  probable  that  much  of  the  drug,  sold  by  this  name,  is  ob- 
tained also  from  the  neighbouring  coast  of  Africa.  It  is  supposed  to  be  col- 
lected from  A.  Socotrina;  the  juice  being  allowed  to  inspissate  in  the 
sun.    The  pieces  are  of  a  yellowish-brown  or  reddish-brown  colour,  con- 
siderably resembling  that  of  the  liver.     Not  unfrequently  the  outside  of 
the  pieces  is  reddish-brown,  while  the  interior  is  yellowish,  and  portions 
at  first  light-coloured  become  darker  by  exposure.     Its  fractured  surface 
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is  shining,  though  less  so  than  that  of  the  preceding  variety.  The  edges 
are  translucent.  It  has  an  agreeable  aromatic  odour,  which  is  quite 
peculiar;  and  its  powder,  which  is  of  a  beautiful  golden-yellow  colour, 
affects  the  nostrils  in  the  same  manner  as  that  of  the  Cape  aloes.  Like 
that  variety,  it  is  apt  to  be  soft  when  fresh,  and  especially  in  the  interior 
of  the  masses,  but  hardens  by  time  and  exposure. 

3.  HEPATIC  ALOES. — Aloe  Hepatica.  Lond.,  Dub. — Aloe  Indiea.  Ed. 
Hepatic  aloes  derives  its  name  from  the  resemblance  of  its  colour  to  that 
of  the  liver.    But,  in  this  respect,  it  differs  little  from  the  darker- coloured 
portions  of  the  Socotrine.    It  is  brought  from  the  East  Indies,  especially 
Bombay,  whither  it  is  taken  from  the  coast  of  Arabia,  and  probably  of 
Africa.    It  may  possibly  be  obtained  from  the  same  species  as  the  Soco- 
trine, and  differ  from  that  variety  simply  from  its  less  careful  prepara- 
tion ;  but  nothing  is  known  positively  upon  these  points.     It  is  of  a 
reddish-brown  colour,  sometimes  very  dark,  less  shining  than  the  pre- 
ceding varieties,  quite  opaque  at  the  edges,  and  of  a  disagreeable  instead 
of  aromatic  odour.      The  colour  of  the  powder  is  dull-yellow.      This 
variety  often  contains  impurities.     It  is  not  at  present  officinally  recog- 
nized, having  been  abandoned  in  the  British  Pharmacopoeia,  and  never 
occupied  a  place  in  ours. 

4.  BARBADOES  ALOES.  —  Aloe  Barbadensis.  U.S.,Br.     This  derives 
its  name  from  the  Island  of  Barbadoes,  where  it  is  most  largely  pro- 
duced, though  collected  also  in  Jamaica,  and  perhaps  other  West  India 
islands.     It  is  said  to  be  obtained  mainly  from  Aloe  vulgaris,  which  is 
cultivated  for  the  sake  of  it.     Either  the  juice  of  the  leaves,  or  a  decoc- 
tion obtained  by  boiling  them,  finely  chopped,  and  suspended  in  nets  or 
baskets  in  water,  is  evaporated  sufficiently,  and  then  poured  into  large 
gourds  to  harden.     This  variety  is  of  a  dark-brown  or  reddish-brown 
colour  of  different  shades,  of  a  dull  fracture,  perfectly  opaque  at  the  edges, 
and  of  a  disagreeable  nauseous  odour.     The  colour  of  the  powder  is 
dull-yellow,  with  a  tinge  of  olive.   It  is  said  to  be  the  strongest  in  cathar- 
tic power,  and  is  much  used  as  a  purgative  for  horses. 

Under  the  name  of  fetid,  caballine,  or  horse  aloes,  inferior  varieties 
of  the  drug  have  been  brought  into  commerce  from  various  sources;  but, 
not  being  used  in  medicine,  they  need  not  be  described  here. 

Sensible  and  Chemical  Properties.  All  the  varieties  of  aloes  are  ex- 
tremely and  disagreeably  bitter,  and  all,  in  powder,  produce  the  pecu- 
liar impression  on  the  nostrils  before  referred  to  under  Cape  aloes.  Their 
other  sensible  properties  have  been  already  sufficiently  described.  Heated 
in  the  open  air,  aloes  takes  fire,  and  gives  out  while  burning  thick  fumes, 
which  have  the  odour  of  the  drug.  It  imparts  a  dark  yellowish-brown 
colour,  with  its  bitter  taste  and  medical  virtues,  to  water  and  alcohol.  It 
consists  of  a  portion  soluble  in  cold  water,  and  of  another  insoluble,  in 
the  former  of  which  the  sensible  and  medicinal  properties  of  the  drug  re- 
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side.  Alcohol  and  boiling  water  dissolve  nearly  the  whole;  but  the  latter 
deposits  a  large  proportion  on  cooling.  It  has  been  ascertained  that,  at 
an  elevated  temperature,  and  exposed  to  the  air,  the  soluble  portion  in 
solution  attracts  oxygen  from  the  atmosphere,  and  becomes  insoluble  and 
inert.  Hence,  the  longer  the  juice  of  the  plant  is  exposed  to  heat  in  its 
inspissation,  the  weaker  it  becomes;  and  hence,  too,  the  impropriety  of 
exposing  aloes  long  to  a  boiling  temperature  in  its  pharmaceutical  treat- 
ment. The  proportion  of  this  soluble  matter  differs  very  much  in  differ- 
ent varieties  of  the  drug,  but  is  greatest  in  the  Socotrine,  of  which  the 
finest  specimens  have  yielded  as  much  as  85  per  cent.  From  this  pro- 
portion it  diminishes,  in  the  inferior  kinds,  down  to  about  50  per  cent. 
The  portion  soluble  in  cold  water  and  alcohol  has  been  called  extractive 
matter;  that  soluble  only  in  alcohol  or  boiling  water,  resin  or  more  prop- 
erly apotheme ;  and,  besides  these,  there  is  said  to  be  a  proportion  of 
albumen.  Volatile  oil  has  been  found  in  Socotrine  aloes.  The  alkalies, 
their  carbonates,  and  soap  render  the  insoluble  part  more  soluble  in 
water.  The  infusion  of  galls  yields  a  copious  precipitate  with  an  infusion 
of  aloes,  and  is  therefore  incompatible. 

Active  Principle.  The  soluble  matter  above  referred  to,  under  the 
name  of  extractive,  contains,  but  is  not  itself  the  pure  active  principle. 
M.  Edmund  Robiquet  supposed  that  he  had  isolated  this  principle,  and 
gave  it  the  name  of  aloesin.  But  subsequent  investigation  has  shown 
that  this  was  not  pure.  Messrs.  T.  and  H.  Smith,  of  Edinburgh,  have 
succeeded  in  completely  isolating  the  active  principle,  and  obtaining  it 
in  a  crystalline  state.  They  have  named  it  aloin.  For  the  mode  of  pro- 
curing it,  the  reader  is  referred  to  the  article  Aloes,  in  the  U.  S.  Dispen- 
satory (llth  or  12th  ed.).  Aloin  is  a  neuter  substance,  in  pale  yellow 
crystals,  at  first  sweetish  but  soon  becoming  intensely  bitter  to  the  taste, 
combustible  without  residue,  somewhat  soluble  in  cold  water  and  alco- 
hol, but  more  so  in  those  liquids  when  hot,  rendered  more  soluble  by  the 
alkalies,  and  rapidly  oxidized  in  a  heated  solution  exposed  to  the  air.  It 
is  precipitated  by  a  strong  solution  of  subacetate  of  lead,  in  combination 
with  the  oxide.  It  operates  as  a  cathartic  in  the  dose  of  one  or  two 
grains,  and  sometimes  in  so  small  a  dose  as  half  a  grain. 

Effects  on  the  System.  Aloes  is  a  warming  somewhat  stimulant  cathar- 
tic, with  a  disposition  to  act  preferably  on  the  large  intestines,  very  slow 
in  its  operation,  and  possessing,  in  addition  to  its  purgative  properties, 
those  of  a  tonic,  hepatic  stimulant,  and  emmenagogue.  In  the  dose  of  a 
grain  or  two,  repeated  two  or  three  times  a  day,  it  generally  produces 
one  or  more  evacuations  in  the  twenty-four  hours,  and  exercises  a  tonic 
influence  on  the  digestive  organs,  more  particularly  exhibited  in  debili- 
tated states  of  the  stomach.  If  continued  long,  it  evinces  a  tendency  to 
irritate  the  rectum,  and,  indeed,  to  cause  a  congested  state  of  the  pelvic 
viscera  generally,  which  gives  rise  to  tenesmus,  feelings  of  heat,  weight, 


CHAP.  I.]  PURGATIVES. — ALOES.  527 

or  uneasiness  in  the  parts  sometimes  extending  to  the  lower  limbs,  and 
occasionally  excitation  of  the  sexual  organs,  a  disposition  to  micturate 
frequently,  and  with  women  an  increase  of  the  menstrual  function.  In 
full  doses,  it  acts  vigorously  as  a  cathartic,  and  generally  produces  more 
or  less  of  the  above-mentioned  effects  in  the  pelvic  region,  especialy  heat 
and  irritation  of  the  rectum,  though,  in  the  great  majority  of  cases,  not 
to  any  painful  extent.  At  the  same  time,  it  increases  somewhat  the  fre- 
quency of  the  pulse,  and  the  general  warmth.  The  cathartic  effect  is 
seldom  produced  before  six  hours  after  the  dose  has  been  taken,  fre- 
quently not  until  from  eight  to  twelve  hours,  and  sometimes  even  after 
twenty-four.  The  discharges  are  feculent,  and  generally  more  or  less 
consistent;  as  it  is  the  contents  of  the  lower  bowels  that  are  evacuated. 
Little  or  no  increase  of  cathartic  effect  can  be  obtained  by  a  further  in- 
crease of  the  dose ;  as  nothing  is  left  in  the  lower  colon  and  rectum  to  be 
discharged,  and  the  purgative  action  of  the  medicine  does  not  extend  to 
the  upper  bowels ;  but  the  irritation  of  the  pelvic  viscera  is  augmented 
in  proportion  to  the  quantity  taken.  The  operation  would  seem  to  be 
directed  mainly  to  the  peristaltic  function;  as  the  secretions  of  the 
bowels  are  not  materially  increased.  It  is  asserted,  however,  by  some, 
that  the  hepatic  secretory  function  is  excited,  and  bile  produced  more 
copiously  than  in  health. 

Mode  of  Operation.  There  can,  I  think,  be  little  doubt  that  aloes  is 
absorbed,  and  produces  its  peculiar  effects  mainly  through  the  circulation. 
Thus,  it  has  been  asserted  that,  when  given  as  an  enema,  it  does  not, 
like  most  irritants  in  the  same  situation,  produce  a  speedy  evacuation  of 
the  bowels;  but  acts  as  slowly,  and  in  the  same  manner,  as  when  taken 
by  the  mouth.  This  could  not  happen,  if,  in  its  ordinary  method  of 
operation,  it  affected  the  rectum  only  upon  reaching  it  with  the  contents 
of  the  bowels.  But  still  stronger  proof  is  afforded  by  the  well  attested 
fact,  that,  when  sprinkled  on  blistered  surfaces  deprived  of  the  cuticle,  it 
acts  after  the  same  interval  of  time,  upon  the  same  portion  of  the  bowels, 
and,  so  far  as  can  be  appreciated,  in  the  same  manner,  as  when  swal- 
lowed. This  could  only  happen  through  its  absorption.  It  seems,  then, 
when  taken  into  the  circulation,  to  be  capable  of  moderately  exciting 
the  heart  and  arteries,  increasing  the  action  of  the  liver,  and  specially 
stimulating  the  whole  pelvic  viscera. 

Therapeutic  Application.  Aloes  was  used  as  a  purgative  by  the  an- 
cient Greek  and  Roman  physicians,  and  is  among  those  most  employed 
by  the  moderns.  It  is  indeed  a  highly  important  remedy,  producing 
effects  which,  taken  together,  can  be  obtained  from  no  other  single  medi- 
cine. The  indications  which  it  would  seem  calculated  to  fulfil  are  to 
evacuate  the  contents  of  the  lower  bowels,  without  weakening  the  pa- 
tient; to  stimulate  the  digestive  function  when  impaired;  to  excite  the 
torpid  liver ;  to  direct  Llood  and  nervous  energy  to  the  rectum  and  lower 
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colon,  the  urinary  and  genital  organs  in  the  pelvis,  and  especially  the 
uterus ;  and  to  act  as  a  gentle  warming  stimulus  to  the  system  generally. 

It  is  an  admirable  laxative  in  habitual  costiveness,  dependent  on  an 
inirritable  state  of  the  colon  and  rectum,  and  especially  when  associated 
with  want  of  due  hepatic  action.  If  dyspepsia  or  torpor  of  stomach  co- 
exists with  the  other  symptoms,  the  indication  is  still  stronger.  In  these 
cases,  it  is  much  used,  either  alone,  or  associated  with  rhubarb.  It  should 
usually  be  employed  in  small  doses,  and  given  either  at  bedtime,  or  about 
an  hour  before  a  meal,  especially  before  dinner.  It  usually  operates  on 
the  following  day,  producing  one  easy  evacuation. 

If,  to  the  above  indications,  that  afforded  by  the  existence  of  amenor- 
rhoea  is  added,  aloes  is  perhaps  the  most  efficient  remedy  to  which  we 
can  have  recourse.  Of  its  emmenagogue  operation,  however,  I  shall 
have  occasion  to  treat  in  another  place. 

In  jaundice,  aloes  sometimes  operates  with  great  effect.  Perhaps  it 
may  not  be  so  efficient,  as  a  general  rule,  in  restoring  the  action  of  the 
liver  in  this  disease,  as  the  mercurials;  but  it  will  sometimes  prove  even 
more  successful;  and  I  have  known  jaundice,  which  had  obstinately  re- 
sisted calomel  and  other  remedies,  yield  promptly  to  active  aloetic  pur- 
gation. It  is  proper,  in  this  affection,  not  to  depend  on  small  laxative 
doses,  but  to  administer  the  full  purgative  dose  at  once.  It  probably 
proves  useful,  not  only  by  a  direct  influence  on  the  liver,  but  by  moder- 
ately irritating  the  stomach  and  duodenum,  and  thus  secondarily  operating 
on  that  organ. 

Another  special  application  of  aloes  is  to  the  treatment  of  chronic 
splenitis,  in  which  it  operates  favourably  by  a  revulsive  influence  upon 
the  lower  bowels,  situated  at  the  further  extremity  of  the  portal  circula- 
tion, with  which  the  spleen  also  is  connected.  It  is  probably  among  the 
most  efficient  remedies  in  enlargements  of  the  spleen,  dependent  on  a 
sustained  irritative  action  in  that  organ. 

It  may  also  be  used  in  all  cases,  in  which  serious  disease  in  any  organ 
or  part  of  the  body  may  be  supposed  to  depend  on  checked  hemorrhoidal 
discharge,  the  cure  of  hemorrhoidal  tumours,  or  the  healing  of  fistulous 
ulcers  near  the  anus.  The  indication  is  here  to  induce  a  return  of  the 
rectal  affection ;  and  nothing  is  so  efficient  for  this  purpose  as  aloes, 
which,  under  these  circumstances,  should  be  given  in  large  doses,  so  as 
to  act  promptly,  or  in  small  and  repeated  doses,  according  as  the  com- 
plaint to  be  relieved  is  acute  or  chronic.  Hepatic  and  splenic  disease, 
hemorrhage  or  other  disease  of  the  lungs,  congestion  of  the  brain,  apo- 
plexy, hemiplegia,  and  insanity  are  among  the  affections  which  may 
sometimes  be  advantageously  treated  in  this  way.  Even  when  there 
has  been  no  antecedent  disease  of  the  rectum,  a  strong  direction  of  the 
blood  and  nervous  power  to  the  pelvic  viscera,  such  as  aloes  is  capable 
of  producing,  may  prove  useful,  on  the  principle  of  revulsion,  in  cephalic 
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and  pectoral  diseases.  Esquirol  found  advantage  from  this  therapeutic 
measure  in  the  treatment  of  certain  cases  of  insanity;  and  it  might  some- 
times be  used  advantageously,  as  a  prophylactic  measure,  in  cases  where 
a  strong  tendency  to  pulmonary  tuberculosis  is  suspected,  especially  iu 
young  women  in  whom  the  menstrual  function  has  not  been  established, 
or  may  have  been  suppressed. 

Aloes  has  also  been  employed  as  a  vermifuge,  under  the  supposition 
that,  through  its  intense  bitterness,  it  might  prove  noxious  or  poisonous 
to  the  worms.  But  it  has  been  of  little  or  no  service,  except  in  the  case 
of  ascarides,  upon  which  it  can  be  brought  to  bear  very  effectually  by 
injection  into  the  rectum.  For  this  purpose,  the  British  Pharmacopoeia 
directs  a  special  preparation,  under  the  name  of  Enema  of  Aloes  (ENEMA 
ALOES,  Br.\  made  by  rubbing  together  forty  grains  of  aloes,  fifteen 
grains  of  carbonate  of  potassa,  and  ten  fluidounces  of  mucilage  of  starch. 
The  same  mixture  may  be  used  in  amenorrhoea  attended  with  consti- 
pation. 

Besides  the  above  special  uses,  aloes  is  also  very  frequently  employed 
as  an  ingredient  of  compound  purgative  preparations,  in  which  it  an- 
swers a  useful  purpose  by  adding  its  peculiar  mode  and  seat  of  action  to 
those  of  the  other  cathartics  used,  and  thus  increasing  their  purgative 
effect,  while  their  disposition  to  irritate  is  lessened,  according  to  prin- 
ciples explained  under  the  general  head  of  cathartics.  Thus,  it  enters 
into  the  composition  of  the  compound  extract  of  colocynth,  the  com- 
pound pills  of  gamboge  of  the  late  London  Pharmacopoeia,  and  our  own 
officinal  compound  cathartic  pills. 

The  contraindications  to  the  use  of  aloes  are  the  existence  of  acute 
febrile  inflammation,  and  a  sthenic  state  of  idiopathic  fever,  acute  inflam- 
mation of  the  rectum,  colon,  bladder,  uterus  or  other  parts  of  the  genital 
apparatus,  and  hemorrhoidal  disease,  or  a  strong  tendency  towards  it. 
Very  frequently,  during  its  administration  in  habitual  costiveness, 
amenorrhoea,  etc.,  considerable  irritation  of  the  rectum  comes  on;  or  an 
old  tendency  to  hemorrhoidal  disease  is  renewed ;  or  the  womb,  already 
perhaps  phlogosed,  becomes  the  seat  of  a  high  irritative  action,  or  of 
hemorrhage.  In  such  cases,  the  medicine  must  be  suspended,  unless 
the  induced  condition  may  itself  be  a  part  of  the  curative  agency  in  the 
case.  Aloes  should  not  be  given  to  pregnant  women,  when  there  is  any 
reason  to  fear  the  production  of  abortion  from  pelvic  irritation.  But,  in 
that  debilitated  state  of  the  organs  seated  in  the  pelvis,  which  sometimes 
attends  long-continued  chronic  inflammation,  it  has  occasionally  proved 
serviceable,  as  in  piles  with  relaxation. 

Administration.  The  laxative  dose  of  aloes  is  from  two  to  six  grains, 

the  full  purgative  dose  from  ten  to  twenty  grains.    It  is  most  agreeably 

given  in  the  form  of  pill.    As  the  alkalies,  alkaline  carbonates,  and  soap 

are  thought,  by  rendering  aloes  more  soluble,  and  otherwise  qualifying, 
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its  condition,  to  obviate  in  some  measure  its  tendency  to  irritate  the 
rectum,  it  is  customary  to  use  soap  in  the  preparation  of  the  pills.  Should 
the  drug  contain  obvious  impurities,  it  should  be  freed  from  them  before 
being  used.  Hence  the  following  officinal  directions. 

Purified  Aloes  (ALOE  PURIFICATA,  U.  S.)  is  an  officinal  of  the  U.  S. 
Pharmacopeia,  prepared  from  Socotrine  aloes  by  melting  it,  then  adding 
a  little  alcohol,  and  straining  through  a  fine  sieve.  The  drug  is  thus 
freed  from  various  accidental  impurities  which  it  is  apt  to  contain,  and 
better  fitted  both  for  internal  administration  and  pharmaceutic  use;  and, 
should  the  other  varieties  contain  similar  impurities,  they  should  be 
similarly  treated.  The  British  Pharmacopoeia  directs,  under  the  titles 
of  Extract  of  JBarbadoes  Aloes,  and  Extract  of  Socotrine  Aloes,  similar 
preparations,  only  that  hot  water  instead  of  alcohol  is  used  as  the  agent 
for  bringing  the  crude  medicine  into  a  liquid  state  fit  for  straining. 

The  officinal  Aloetic  Pills  (PILULE  ALOES,  U.  S.)  are  made  of  equal 
parts  of  Socotrine  aloes  and  soap;  and  each  pill  weighs  four  grains. 
One,  two,  or  three  of  them  may  be  given  for  laxative  effect,  and  five  as 
a  full  purgative.  The  British  Pharmacopeia  directs  similar  pills  of 
Barbadoes  and  Socotrine  aloes. 

There  are  several  compound  officinal  pills  containing  aloes  as  their 
•chief  ingredient. 

Pills  of  Aloes  and  Assafetida  (PILULE  ALOES  ET  ASSAFOSTID^E,  U.  S., 
Br.)  consist  of  the  two  ingredients  mentioned  in  the  title,  made  into  a 
pilular  mass  with  soap,  or,  according  to  the  Br.  Pharmacopoeia,  with 
confection  of  roses.  They  are  adapted  to  costiveness,  with  debility  of 
stomach,  and  a  great  tendency  to  flatulence.  Each  pill  contains  four 
grains  of  the  mass,  and  its  three  constituents  are  in  equal  proportion. 

Pills  of  Aloes  and  Mastich  (PILULE  ALOES  ET  MASTICHES,  U.  S.) 
are  prepared  with  three  parts  of  aloes,  and  one  part  each,  of  mastic  and 
red  rose,  beaten  into  a  mass  with  water;  and  this  is  so  divided  that 
each  pill  weighs,  the  water  included,  four  grains,  and  contains  two 
grains  of  aloes.  They  are  intended  as  an  imitation  of  the  popular 
dinner  pills  of  Lady  Webster.  The  use  of  the  mastic  is  probably,  by 
its  plasticity,  to  prevent  the  rapid  solution  of  the  aloes,  and  thus  enable 
the  pill  to  act  more  especially  on  the  lower  bowels.  It  is  intended  as  a 
gentle  laxative  and  stomachic;  and  one  pill,  taken  before  a  meal  or  at 
bedtime,  will  often  be  sufficient  to  obviate  habitual  costiveness. 

Pills  of  Aloes  and  Myrrh  (PILULE  ALOES  ET  MYRREUE,  U.  S.,  Br.), 
or  Rufus's  pills,  as  they  have  been  long  called,  consist  of  aloes,  with 
half  its  weight  of  myrrh  and  a  little  saffron,  made  into  a  pilular  mass 
•with  syrup,  or  with  confection  of  roses  (Br.).  They  are  used  specially 
in  constipation  with  amenorrhcea.  Each  pill  contains  about  two  grains 
of  aloes,  by  the  quantity  of  which  the  dose  is  to  be  regulated. 

There  were  until  recently  other  officinal  pills,  as  the  Compound  Pills 
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of  Aloes  (PILULE  ALOES  COMPOSITE)  of  the  London  and  Dublin  Phar- 
macopoeias, and  the  Pills  of  Aloes  and  Iron  (PILULE  ALOES  ET  FERRI, 
Ed.),  the  former  containing  chiefly  aloes  and  extract  of  gentian,  the 
latter  aloes  and  sulphate  of  iron;  both,  no  doubt,  excellent  combinations, 
but  so  readily  suggesting  themselves  to  the  mind  of  the  practitioner, 
that  they  might  very  well  be  left  to  extemporaneous  prescription.  They 
have  been  omitted  in  the  British  Pharmacopoeia. 

There  is  at  present  but  one  officinal  powder  containing  aloes;  the 
Powder  of  Aloes  and  Ganella  (PULVIS  ALOES  ET  CANELL.E,  U.  S.),  or 
the  hiera  pier  a  of  older  pharmacy,  containing  four  parts  of  aloes  mixed 
with  one  of  canella;  a  second,  the  Compound  Powder  of  Aloes  (PuL- 
vis  ALOES  COMPOSITUS,  Lond.),  which  consisted  of  three  parts  of  aloes, 
two  of  guaiac,  and  one  of  aromatic  powder  rubbed  together,  having 
been  discarded  in  the  preparation  of  the  British  Pharmacopoeia.  The 
aromatics  in  these  powders  serve  to  obviate  any  griping  tendency  of  the 
aloes,  and  the  guaiac  in  the  London  preparation  rendered  it  somewhat 
more  warming  and  stimulant  to  the  stomach.  But,  in  consequence  of 
the  excessive  bitterness  of  'aloes,  neither  of  them  is  an  eligible  form  for 
administering  it. 

A  Compound  Decoction  of  Aloes  (DECOCTUM  ALOES  COMPOSITUM,  Br.) 
is  directed  by  the  British  Pharmacopoeia.  It  is  prepared  by  boiling  ex- 
tract of  Socotrine  aloes,  myrrh,  liquorice,  saffron,  and  carbonate  of  potassa 
with  water,  and  adding  compound  tincture  of  cardamom.  The  boiling 
diminishes  the  purgative  property  of  the  aloes,  while  the  alkaline  car- 
bonate renders  it  more  soluble,  and,  as  some  think,  also  milder.  The 
aromatics  render  it  more  acceptable  to  the  stomach,  and  the  myrrh  adds 
to  its  tonic  and  perhaps  emmenagogue  properties.  It  is,  however,  little 
used  in  this  country.  The  dose  is  from  four  fluidrachms  to  a  fluidounce. 
The  formula  is  contained  in  the  IT.  S.  Dispensatory. 

Tincture  of  Aloes  (TINCTURA  ALOES,  U.  S.,  Br)  consists  of  aloes  and 
liquorice,  dissolved  in  a  menstruum  composed  of  one  part  by  measure  of 
officinal  alcohol  and  three  of  water.  The  liquorice  is  added  to  cover  the 
taste  of  the  aloes,  which  it  does  but  very  imperfectly.  An  advantage  of 
the  preparation  is  the  weakness  of  the  spirituous  menstruum,  which  con- 
tains only  about  sufficient  alcohol  to  enable  it  to  keep  well.  As  a  full 
purgative,  the  dose  of  the  tincture  is  from  half  a  fluidounce  to  a  fluid- 
ounce;  as  a  laxative  from  one  to  three  fluidrachms. 

Tincture  of  Rhubarb  and  Aloes  (TiNOTURA  RHEI  ET  ALOES,  U.  S. 
1850)  has  already  been  referred  to.  (See  Rhubarb,  page  520.) 

Tincture  of  Aloes  and  Myrrh  (TINCTURA  ALOES  ET  MYRRJLE,  U.  S.,' 
TINCTURA  ALOES  COMPOSITA,  Lond.),  which  is  made  with  aloes,  saf- 
fron, and  tincture  of  myrrh,  is  a  modification  of  the  old  elixir  pro- 
prietatis,  and  is  occasionally  used  as  a  warming,  laxative,  tonic  em- 
menagogue, in  chlorotic  females  with  constipation  and  amenorrhcea,  in 
the  dose  of  one  or  two  fluidrachms. 
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Aloes  enters  also  into  the  Compound  Tincture  of  Benzoin,  which  will 
be  referred  to  again  under  the  balsams. 

Wine  of  Aloes  (ViNUM  ALOES,  U.  S.)  is  retained  by  the  U.  S.  and  Br. 
Pharmacopoeias,  though  it  scarcely  seems  necessary  to  have  two  pre- 
parations so  analogous  as  this  and  the  Tincture  of  Aloes.  The  wine, 
however,  differs  from  the  tincture  in  having  cardamom  and  ginger,  as 
adjuvants  or  corrigents  of  the  aloes,  instead  of  liquorice.  The  dose  is 
about  one-half  that  of  the  tincture. 

Dr.  H.  M.  Howe,  of  Philadelphia,  obtained  a  cathartic  effect  from  the 
wine  of  aloes,  applied  over  the  abdomen  by  means  of  a  large  cloth  satu- 
rated with  it,  in  a  case  of  extremely  obstinate  constipation.  The  patient 
had  taken  two  drops  of  croton  oil,  with  frequent  enemata  of  soap  and 
water,  on  the  morning  of  the  previous  day,  but  only  a  very  slight  effect 
was  obtained.  The  aloes  was  applied  at  10  on  the  following  morning ;  and 
a  copious  stool  was  obtained  at  3.30  P.M.,  and  another  at  5.  (N.  Y.  Med. 
Journ.,  Jan.  1866,  p.  265.) 

A  glycerate  (glycerole,  Fr.)  of  aloes  has  been  proposed,  consisting  of 
a  solution  of  the  alcoholic  extract  of  aloes  in  glycerin,  and  containing  the 
virtues  of  a  drachm  of  the  crude  drug  in  a  fluidounce  of  the  preparation. 
It  is  intended,  however,  rather  for  external  than  internal  use ;  being  re- 
commended by  M.  Chausit,  who  brought  it  into  notice,  as  a  topical  ap- 
plication to  lichen  agrius,  and  the  excoriations  of  eczema.  (Pharm. 
Journ.  and  Trans.,  2d  ser.,  i.  322.) 


V.  SENNA.  U.S. 

Origin.  Senna  consists  of  the  leaflets  of  several  species  of  Cassia, 
among  which  those  which  yield  it  most  largely  are  C.  acutifolia  of  Upper 
Egypt  and  Nubia,  C.  obovata  of  Lower  Egypt,  Syria,  etc.,  C.  elongala  of 
the  South  of  Arabia,  cultivated  in  India,  and  G.  JEthiopica,  growing  in 
Fezzan,  southward  of  Tripoli,  on  the  African  coast  of  the  Mediterranean. 
G.  lanceolata  of  Forskhall,  growing  in  Arabia  in  the  neighbourhood  of 
Mecca,  probably  also  yields  it.  All  these  species  are  small  shrubs,  with 
pinnate  leaves,  and  leaflets  characterized  by  the  obliquity  of  their  base  ; 
the  angle  which  the  edge  of  the  leaf  forms  with  the  midrib  at  its  inser- 
tion being  different  on  the  two  sides.  With  the  leaflets  are  not  unfre- 
quently  also  gathered  portions  of  the  footstalks  of  the  leaves,  the  flowers, 
and  the  fruit,  the  last  of  which  is  a  flat  membranous  legume  or  pod,  in 
some  species  curved,  and  in  others  nearly  straight.  There  are  several 
commercial  varieties  of  the  drug,  named  from  the  place  of  their  export 
or  production.  The  following  are  brief  notices  of  those  in  common  use. 

1.  ALEXANDRIA  SENNA  (Senna  Alexandrina,  Br.),  so  named  from 
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the  Egyptian  port  whence  it  is  commercially  distributed,  is  collected 
mainly  in  Nubia  and  Upper  Egypt  from  Cassia  acutifolia,  and  brought 
down  to  Boulac  on  the  Nile,  in  the  neighbourhood  of  Cairo.  Here  it 
formerly  underwent  admixture  with  certain  proportions  of  the  leaflets 
of  Cassia  obovata,  growing  in  Lower  Egypt,  and  the  leaves  of  Gynan- 
chum  olesefolium,  commonly  called  argel ;  and,  thus  prepared,  was  re- 
packed, and  sent  down  the  Nile  to  Alexandria.  At  present,  however, 
these  additions  are  not  always,  if  ever  made ;  and  the  Alexandria 
senna  now  imported  generally  contains  little  or  none  of  the  argel,  and 
but  a  comparatively  few  leaflets  of  C.  obovata.  It  consists,  therefore, 
mainly  of  the  leaflets  of  C.  acutifolia,  with  small  portions  of  the  foot- 
stalks, flowers,  pods,  etc.  These  leaflets  are  almost  always  less  than  an 
inch  long,  somewhat  ovate,  and  pointed  at  the  end.  Those  of  argel, 
which  are  still  occasionally  to  be  found  among  them,  are  distinguish- 
able by  their  regular  base,  that  of  the  senna  leaflets  being  as  before 
stated  always  oblique,  by  their  much  greater  length,  usually  exceeding 
an  inch,  their  lighter  colour,  firmer  texture,  and  nearly  total  absence  of 
lateral  veins.  The  leaflets  of  the  obovate  senna  are  distinguishable,  at 
a  glance,  by  their  more  rounded  form,  their  greatest  breadth  near  the 
apex,  and  their  mucronate  point.  This  variety  of  senna  is  most  highly 
esteemed. 

2  TRIPOLI  SENNA  derives  its  name  from  the  Barbary  port  of  Tripoli, 
whither  it  is  brought  by  caravans  from  Fezzan.  It  consists,  in  general, 
exclusively  of  the  product  of  one  species  of  Cassia,  which  is  believed 
to  be  the  C.  ^Ethiopica  of  Guibourt,  the  leaflets  of  which  closely  resem- 
ble those  of  C.  acutifolia,  though  perhaps  somewhat  smaller  and  more 
fragile;  and  this  variety  of  the  drug  is  characterized  chiefly  by  the 
great  extent  to  which  the  leaflets  are  broken  up.  It  is  probably  not  less 
efficient  than  the  Alexandria  senna,  but  is  less  esteemed  in  consequence 
of  this  comminuted  state  of  the  leaflet.  It  is  very  seldom  brought 
into  the  United  States. 

3.  INDIA  SENNA  (Senna  Indica,  Br.),  though  brought  from  the  ports 
of  Hindostan,  is  mainly  produced  in  the  southern  parts  of  Arabia, 
whence  it  is  taken  in  the  native  vessels  to  Bombay.  It  is  sometimes 
called  Mocha  senna,  from  the  Arabian  port  of  that  name.  It  is  the 
product  exclusively  of  the  Cassia  elongata.  This  plant  has,  within  a 
few  years,  been  introduced  into  India,  and  cultivated  to  a  considerable 
extent.  A  sub-variety  of  the  drug  thus  produced  is  called  Tinnevelly 
senna.  India  senna  is  distinguished  by  the  great  relative  length  of  the 
leaflets,  from  one  to  nearly  two  inches,  and  their  oblong  shape.  As  or- 
dinarily found  in  the  shops,  it  has  a  yellowish  hue,  and  is  frequently 
intermingled  with  leaves  decayed  or  otherwise  injured.  It  has  consid- 
erable activity;  but  is  thought  to  be  somewhat  inferior  in  this  respect  to 
the  Alexandria  senna  The  Tinnevelly  senna  is  much  superior  in  aspect 
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to  the  ordinary  India  senna ;  having  a  fresher  green  colour,  and  being 
free  from  any  admixture  of  the  footstalks  and  other  fragments  of  the 
plant. 

A  very  good  senna  has,  within  a  few  years,  been  brought  into  the 
American  market  under  the  name  of  Mecca  senna.  The  leaflets  are 
in  length  and  shape  between  those  of  G.  acutifolia  and  C.  elongata,  the 
latter  of  which,  as  found  in  the  India  senna,  they  resemble  in  their  yel- 
lowish or  tawny  hue.  It  is  probably  derived  from  C.  lanceolata  of  Forsk- 
hall. 

Sensible  and  Chemical  Properties.  Senna  has  a  pale-greenish  or 
yellowish-green  colour,  a  faint  peculiar  smell,  and  a  sweetish,  slightly 
bitter,  somewhat  nauseous  taste.  The  powrder  is  greenish.  It  yields 
its  virtues  readily  to  water  and  alcohol.  The  infusion  upon  standing 
deposits  a  precipitate,  which  is  ascribed  to  the  oxidation  of  its  extractive 
matter,  and  has  been  supposed,  though  probably  on  insufficient  grounds, 
to  increase  the  griping  property  of  the  medicine.  Infusion  of  galls,  and 
solution  of  subacetate  of  lead  precipitate  the  active  matter  of  the  leaves, 
and  are,  therefore,  incompatible  in  prescription.  It  was  at  one  time  sup- 
posed that  the  active  principle  had  been  isolated,  and  the  name  of  ca- 
thartin  was,  upon  this  supposition,  conferred  on  the  matter  obtained ; 
but  further  investigation  appears  to  have  determined  that  the  substance 
so  named  has  little  purgative  power,  and  is,  in  fact,  of  complex  compo- 
sition. Recently  Mr.  Robert  Rau,  in  this  country,  and  Prof.  Dragen- 
dorff  and  Mr.  Kubly,  of  Europe,  claim  to  have  discovered  the  active 
principle  of  senna  in  a  crystalline  substance,  for  which  the  first-named 
chemist  proposes  the  name  of  sennin,  believing  it  to  be  neutral,  and 
the  two  latter  that  of  cathartic  acid,  as  they  found  it  to  possess  acid 
properties.* 

*  Active  Principle.  Sennin.  Cathartic  Acid.  In  an  essay  on  seuna  and  its  active 
principle,  by  Mr.  Robert  Rau,  of  Bethlehem,  Penn.,  contained  in  the  number  for 
May,  1866,  of  the  American  Journal  of  Pharmacy  (p.  193),  is  an  account  of  experi- 
ments, from  which  it  would  appear  that  the  author  had  discovered  the  active  principle 
of  senna,  so  long  sought  for  in  vain.  According  to  Mr.  Rau,  this  principle  is  crys- 
tallizable  in  needles,  of  a  taste  at  first  scarcely  perceptible,  but  in  a  few  minutes 
becoming  nauseous,  bitter,  and  extremely  persistent;  insoluble  in  water,  cold  or 
hot,  and  in  cold  alcohol,  but  soluble  in  hot  alcohol  and  in  ether,  and  still  more  so 
in  chloroform.  The  ethereal  solution  was  neuter  to  test  paper;  and  the  crystals 
were  insoluble  in  dilute  acetic  acid  and  in  alkaline  solutions.  When  strongly 
heated,  they  melted,  took  fire,  and  left  only  charcoal,  which  was  entirely  consumed 
at  a  red  heat.  The  principle  obtained  is,  therefore,  organic;  and  as  Mr.  Rau 
found  five  grains  to  purge  actively  in  five  hours,  he  seems  justified  in  the  con- 
clusion that  it  was  the  active  cathartic  constituent,  and  in  proposing  for  it  the 
name  of  sennin.  It  was  obtained  by  precipitating  an  infusion  of  senna  with  solu- 
tion of  subacetate  of  lead,  and  afterward  treating  it  with  sulphuretted  hydrogen  to 
throw  down  the  excess  of  lead.  The  precipitated  sulphuret  of  lead  was  boiled  with 
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Medical  Effects  and  Uses.  Senna  was  used  by  the  older  Arabian  phy- 
sicians ;  and  notices  of  it  are  found  in  their  writings  so  early  as  in  the 
ninth  century,  though  it  was  probably  used  long  before.  It  is  a  prompt 
and  very  efficient  cathartic,  producing  copious  watery  discharges,  and 
often  with  considerable  griping,  but  with  little  irritation  of  the  mucous 
membrane.  I  have  found  it  among  the  cathartics  most  readily  retained 
by  the  stomach.  The  griping  property  is  probably  owing,  not  to  that 
sort  of  irritation  produced  by  the  acrid  cathartics,  but  to  the  direct  and 
energetic  influence  of  the  medicine  on  the  muscular  coat  of  the  bowels. 
It  is  the  combination  of  this  strong  operation  on  the  peristaltic  move- 
ment with  the  property  of  increasing  secretion  into  the  bowels,  that 
gives  senna  its  peculiar  character.  It  is  purely  cathartic,  having  no 
other  special  influence,  to  qualify  its  operation  in  this  capacity. 

Whether  it  operates  by  contact  with  the  inner  surface  of  the  aliment- 
ary canal,  or  through  the  medium  of  absorption,  has  not  been  certainly 
determined ;  but  it  is  not  improbable  that  it  conjoins  both  modes  of  ac- 
tion. That  its  cathartic  principle  is  absorbed  may  be  inferred  from  the 
asserted  fact,  that  the  milk  of  nursing  women,  under  the  influence  of  the 
medicine,  operates  upon  the  bowels  of  the  infant ;  and,  if  the  experiment 
can  be  relied  on,  in  which  the  infusion,  injected  into  the  veins  of  a  man, 
produced  vomiting  and  purging,  we  must  admit  that  it  may  be  capable 

ether,  which,  after  spontaneous  evaporation,  left  behind  the  principle  just  de- 
scribed, in  the  form  of  acicular  crystals,  interlaced,  and  of  a  dirty-white  colour.  In 
this  state  it  was  probably  not  quite  pure. 

Prof.  Dragendorff,  and  Mr.  Kubly,  of  Dorpat,  have  extracted  from  senna  a  crys- 
talline substance  which  they  deem  the  active  principle,  by  treating  a  syrupy  ex- 
tract prepared  by  evaporating  in  vaouo  a  strong  watery  infusion  of  the  leaves  with 
successive  portions  of  absolute  alcohol,  throwing  away  the  first  precipitate  thus 
obtained,  collecting  the  rest,  and  purifying  them  by  repeated  solution  in  water,  and 
reprecipitation  with  absolute  alcohol.  The  principle  is  said  to  be  insoluble  in  water, 
strong  alcohol,  and  ether,  but  is  dissolved  by  water  when  combined  with  alkaline 
and  earthy  bases,  and  thus  is  taken  up  from  senna  by  infusion.  It  is  believed  to 
be  an  acid,  containing  both  nitrogen  and  sulphur,  but  is  also  a  glucoside,  splitting 
into  another  acid  and  glucose  when  treated  with  acids  at  a  high  temperature.  The 
minimum  dose  of  the  pure  acid  is  one  and  a  half  grains,  which  purge  with 
griping.  (See  Am.  Journ.  of  Pharmacy,  July,  1866,  p.  374,  from  the  Druggists'  Cir- 
cular, June,  1866.) 

I  cannot  but  think  that  there  is  some  incongruity  between  the  mode  of  preparing 
cathartic  acid  above  given,  and  the  chemical  properties  ascribed  to  that  principle. 
Supposing  this  extremely  insoluble  substance  to  be  readily  extracted  from  senna 
by  water  in  consequence  of  its  union  with  alkaline  or  earthy  bases,  it  does  not 
seem  to  me  clear  how  it  should  be  separated  from  this  combination  simply  by  the 
successive  action  of  water  and  alcohol.  Perhaps  something  in  the  original  may  have 
escaped  notice  in  the  translation  which  might  throw  light  on  the  subject.  In  the 
mean  time,  however,  I  am  disposed  to  ascribe  the  credit  of  having  isolated  the  ac- 
tive principle  rather  to  Mr.  Rau  than  to  the  chemists  last  mentioned.  (Note  to  the 
third  edition.] 
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of  producing  its  special  effect  on  the  bowels  through  the  circulation. 
Besides,  senna  imparts  to  the  urine  the  property  of  being  reddened  by 
ammonia;  and  Dr.  E.  Hardy  detected  this  change  twenty-one  minutes 
after  the  senna  had  been  taken,  increasing  afterwards,  and  at  its  height 
in  half  an  hour.  (Journ.  de  Pharm.  et  de  Chim.,  3e  ser.,  xliv.  161.) 

From  its  purely  cathartic  character,  its  promptness  and  efficiency,  and 
its  influence  at  once  on  the  peristaltic  motion  and  secretory  function  of 
the  bowels,  it  may  be  used  in  all  cases  requiring  active  purgation, 
whether  the  indication  be  merely  to  evacuate  the  bowels,  or  to  produce 
a  depletory  effect,  or  to  obtain  both  effects  at  the  same  time. 

It  is  an  excellent  cathartic  for  acute  inflammatory  affections,  and  gen- 
erally for  fevers  when  the  circulation  is  vigorous,  and  the  state  of  the 
system  sthenic.  In  these  cases,  it  is  very  usefully  associated  with  the 
saline  cathartics. 

The  combined  power  above  mentioned  peculiarly  adapts  it  to  cases  of 
obstinate  constipation  from  fecal  accumulation,  in  which  watery  secre- 
tion is  wanted  in  order  to  soften  and  break  up  the  consolidated  mass, 
and  energetic  contraction  of  the  muscles  to  expel  it. 

It  is  also  admirably  adapted  to  cases  of  bilious  colic,  after  the  admin- 
istration of  calomel,  and  when  other  cathartics  are  rejected  from  the 
stomach.  I  have  generally  found,  under  these  circumstances,  small 
doses  of  a  compound  infusion  of  senna,  such  as  will  be  recommended 
below,  say  one  or  two  fluidounces,  repeated  every  two  hours,  retained 
well  by  the  stomach,  and  efficient  as  a  cathartic. 

Senna  given  in  small  doses,  suitably  combined,  answers  also  very  well 
as  a  laxative,  proving  its  want  of  any  considerable  irritant  property. 

It  is  much  employed,  in  conjunction  with  spigelia,  or  other  anthel- 
mintic,  for  the  expulsion  of  worms,  to  which  the  energy  of  the  muscular 
contraction  it  produces  well  adapts  it. 

The  griping  quality  may  be  in  a  considerable  degree  modified  by  ad- 
ministering senna  in  connection  with  aromatics;  and  it  is  thought  that 
the  purgative  salts,  such  as  bitartrate  of  potassa,  tartrate  of  potassa,  and 
sulphate  of  magnesia,  not  only  aid  its  operation,  but,  by  a  chemical  in- 
fluence upon  the  senna  itself,  or  its  active  principle,  alter  it  in  such  a 
manner  as  to  diminish  its  disposition  to  gripe.  Of  the  effect  of  this  com- 
bination, in  modifying  the  operation  of  senna,  there  is  no  doubt ;  but  I 
am  disposed  to  ascribe  it  to  the  physiological  rather  than  the  chemical 
influence  of  the  salt  used. 

The  same  property  of  producing  energetic  peristaltic  contraction,  which 
renders  it  so  efficient  as  a  cathartic  when  taken  by  the  stomach,  adapts 
it  also  for  use  by  enema,  in  cases  of  peculiar  obstinacy. 

Administration.  Senna  is  not  often  given  in  powder,  in  consequence 
of  its  bulk.  The  dose  of  it,  in  this  state,  is  from  half  a  drachm  to  two 
drachms.  Occasionally,  I  have  known  the  powder  to  be  taken  as  a  lax- 
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ative,  mixed,  in  very  small  proportion,  with  stewed  prunes,  used  as  an 
article  of  diet.  The  taste  is  little  perceived,  especially  when  the  fruit  is 
prepared  with  molasses. 

Confection  of  Senna  (CoNFECTio  SENN^E,  U.  S.,  Br.;  ELECTUARIUM 
SENNAS,  Ed.),  often  called  lenitive  electuary,  is  another  preparation  in 
which  senna  is  used  in  substance.  The  mode  of  preparing  it  is  some- 
what changed  in  the  present  Pharmacopoeia,  though  the  ingredients  and 
the  result  are  essentially  the  same.  Purging  cassia,  tamarinds,  prunes, 
and  figs,  suitably  comminuted,  are  first  digested  with  water  for  three 
hours,  and  then,  the  coarser  parts  having  been  separated  by  the  hand, 
are  pressed  through  sieves,  so  as  to  make  a  uniform  pulp.  The  process 
is  repeated  with  the  residue.  The  pulps  are  then  mixed,  sugar  is  added, 
and,  the  superfluous  water  having  been  evaporated,  the  preparation  is 
completed  by  incorporating  powdered  senna  and  coriander  thoroughly 
with  the  soft  mass.  This  is  an  excellent  compound  laxative,  with  little 
or  no  unpleasant  flavour,  operating  very  kindly,  and  well  adapted  to  the 
costiveness  of  pregnant  women,  that  of  convalescence,  and  that  accom- 
panying hemorrhoidal  affections.  It  is  not  suited  to  dyspeptic  cases. 
The  dose  is  about  two  drachms,  which  may  be  most  conveniently  taken 
at  bedtime. 

Infusion  is  perhaps  the  most  frequent  form  in  which  senna  is  exhibited. 
This  may  be  prepared  in  the  proportion  of  a  troyounce  of  senna,  with  one 
or  two  drachms  of  fennel-seed,  cardamom,  or  coriander,-to  a  pint  of  boil- 
ing water;  though,  in  consequence  of  the  tendency  to  precipitation  on 
being  kept,  it  is  best  to  prepare  only  one-half  the  quantity  at  one  time. 
The  dose  is  about  four  fluidounces.  But  it  is  almost  always  best  to  use 
one  of  the  saline  cathartics  together  with  the  senna  and  the  aromatic  ; 
and  the  addition  of  manna,  while  it  adds  to  the  cathartic  property,  an- 
swers a  good  purpose  by  correcting  the  taste.  The  following  is  an  ex- 
cellent formula. 

A  compound  infusion  of  senna  may  be  made  by  taking  of  senna  half 
an  ounce,  of  sulphate  of  magnesia  and  flake  manna,  each,  an  ounce,  of 
fennel-seed  a  drachm,  and  of  boiling  water  half  a  pint,  and  macerating 
in  a  covered  vessel  till  the  infusion  becomes  cool.  One-third,  or  one-half 
of  this  quantity,  may  be  given  for  full  purgative  effect,  repeated,  if  neces- 
sary, in  from  four  to  six  hours;  or,  in  cases  of  somewhat  irritable  stomach, 
one  or  two  fluidounces  may  be  taken  every  hour  or  two  till  it  operates. 

There  are  two  tinctures  of  senna,  both  of  which  are  forms  of  the  old 
elixir  salutis  ;  namely,  the  Tincture  of  Senna  and  Jalap  (TiNCTURA 
SENN^E  ET  JALAP^E)  of  the  U.  S.  Pharmacopoeia  of  1850,  made  of  the 
two  ingredients  mentioned  in  the  title,  with  the  addition  of  cardamom ; 
and  a  Compound  Tincture  of  Senna  (TINCTURA  SENN.E,  Br.;  TINCTURA 
SENN.E  COMPOSITA,  Lond.,  Dub.),  containing  various  aromatics,  with 
raisins,  besides  senna.  In  the  dose  of  from  two  fluidrachms  to  a  fluid- 
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ounce,  either  of  these  tinctures  may  be  used  as  an  adjuvant  to  purgative 
infusions,  to  render  them  more  stimulating  in  a  debilitated  state  of  the 
stomach,  or  as  a  cathartic,  without  addition,  in  persons  habituated  to  the 
use  of  alcoholic  drinks.  Neither  is  now  recognized  in  our  national 
code. 

Syrup  of  Senna  (SYRUPUS  SENN^E,  Br.)  is  made,  according  to  the  di- 
rections of  the  British  Pharmacopeia,  by  adding  sugar  to  a  strong  infu- 
sion of  senna,  previously  mixed  with  oil  of  coriander  and  a  little  alcohol, 
the  former  to  improve  its  flavour  and  correct  its  griping  property,  the 
latter  to  contribute  to  its  preservation.  The  preparation  has  been  dis- 
carded from  the  U.  S.  Pharmacopeia,  probably  because  superseded  by 
the  fluid  extract  of  senna  and  fennel-seed.  The  London  and  Edinburgh 
Colleges  formerly  prepared  the  syrup  by  first  making  a  very  strong  infu- 
sion, and  incorporating  this  with  molasses,  which  had  been  previously 
boiled  to  evaporate  the  moisture,  and  was  added  to  the  infusion  while 
still  boiling  hot.  The  latter  syrup  had  the  advantage,  that  the  taste  of 
the  senna  was  concealed  by  that  of  the  molasses.  It  was  generally  em- 
ployed for  children,  in  the  dose  of  one  or  two  fluidrachms. 

Fluid  Extract  of  Senna  (EXTRACT UM  SENNJE  FLUIDUM,  U.  S.)  is  pecu- 
liar to  our  Pharmacopoeia.  It  is  prepared  by  evaporating  a  tincture  of 
senna  sufficiently  by  means  of  the  water-bath,  and  then  incorporating  it 
with  sugar.  Formerly  Hoffmann's  anodyne  and  oil  of  fennel  were  added ; 
the  former  to  aid  in  its  preparation,  the  latter  as  a  carminative.  In  the 
present  code,  it  is  thought  best  to  leave  to  the  prescriber  the  choice  of  the 
aromatic  oil,  two  minims  of  which  may  be  added  to  each  fluidounce. 
The  ethereal  addition  is  not  considered  essential,  for  the  purpose  in- 
tended. The  fluid  extract  is  an  efficient  preparation,  if  well  made.  The 
dose  is  half  a  fluidounce  for  an  adult,  and  half  a  fluidrachm  for  a  child 
a  year  or  two  old. 


Subordinate  to  senna,  as  belonging  to  the  same  genus  of  plants,  and 
having  the  same  character,  though  somewhat  weaker,  the  following 
cathartic  may  be  suitably  considered  in  this  place. 

AMERICAN  SENNA.  —  CASSIA  MARILANDICA.  U.  S.—  Wild  Senna. 

This  consists  of  the  leaflets  of  Cassia  Marilandica,  an  indigenous  her- 
baceous perennial  plant,  sending  up  annually  several  erect  simple  stems, 
which  rise  usually  three  or  four  feet,  and  are  furnished  with  pinnate 
leaves,  and,  in  July  and  August,  with  handsome  yellow  flowers.  The 
leaflets,  which  should  be  gathered  towards  the  close  of  summer  or  be- 
ginning of  autumn,  are  usually  somewhat  less  than  two  inches  long,  from 
three  to  six  lines  broad,  oblong-lanceolate  and  mucronate  or  pointed,  thin 
and  pliable,  and  of  a  pale-green  colour.  They  are  usually  kept  in  the 
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shops  in  the  form  of  oblong  cakes,  prepared  by  the  Shakers,  in  which 
leaves,  footstalks,  and  flowers  are  usually  compressed  together.  Their 
odour  is  faint,  their  taste  somewhat  like  that  of  senna.  They  yield  their 
virtues  to  water  and  alcohol.  Mr.  Robert  Rau,  on  treating  the  leaves 
in  the  same  manner  as  senna,  found  them  to  yield  the  same  crystalline 
matter,  though  in  smaller  proportion.  (See  Note  in  page  534.) 

American  senna  is  an  efficient  cathartic,  having  the  peculiar  characters 
of  the  imported  senna,  and,  like  that,  much  disposed  to  produce  griping 
pain.  It  may  be  employed  for  the  same  purposes,  but  must  be  given  in 
a  dose  one-third  or  one-half  larger.  The  usual  form  of  administration 
is  that  of  infusion,  which  should  be  made  in  the  proportion  of  six  drachms 
to  half  a  pint,  of  which  one-half  may  be  given  for  a  dose.  Like  senna, 
it  should  be  corrected  by  the  addition  of  an  aromatic,  and  saline  cathartic. 

Experiments,  made  by  Mr.  E.  L.  Perot,  with  a  fluid  extract  carefully 
prepared  from  parcels  of  the  leaves  collected  both  in  spring  and  autumn, 
would  seem  to  prove  that,  in  this  form  of  preparation  at  least,  the  Amer- 
ican senna  is  nearly  or  quite  inert  as  a  cathartic.  (Am.  Journ.  ofPharm., 
xxvii.  301.)  In  order  to  test  the  virtues  of  the  leaves  in  infusion,  I  had 
half  a  pint  carefully  prepared  by  Mr.  Procter,  writh  six  drachms  of  the 
leaves  and  half  a  drachm  of  fennel-seed.  This  I  found  to  operate  mod- 
erately as  a  laxative  in  the  dose  of  two  fluidounces,  and  pretty  actively 
as  a  purgative  in  that  of  four  fluidounces,  with  the  griping  effects  of 
senna.  Besides,  Mr.  Rau  has  subsequently  found  an  aqueous  extract  to 
prove  cathartic  in  a  dose  equivalent  to  half  an  ounce  of  the  leaves. 


VI.  JALAP. 

JALAPA.  U.  S.,  Br. 

Origin.  Jalap  is  the  root  or  tuber  of  Ipomeea  Jalapa  (Ipomeea  Purga, 
Hayne;  Exogonium  P urga,  Balfour),  a  climbing  plant,  with  long,  slen- 
der, twisting  stems,  cordate-hastate  leaves,  and  beautiful  blue  or  purplish 
funnel-shaped  flowers.  This  plant  is  a  native  of  Mexico,  growing  at  an 
elevation  of  a  mile  or  more  above  the  sea,  in  the  neighbourhood  of  the 
town  of  Xalapa  or  Jalapa,  from  which  the  medicine  derived  its  name. 
The  root  or  tuber,  after  being  dug  up,  is  dried  whole,  or  sliced,  or  deeply 
incised  to  aid  in  the  drying,  and  is  then  sent  in  bags  to  Vera  Cruz,  whence 
it  is  exported. 

Properties.  The  drug  as  brought  to  us  consists  of  the  dried  tubers, 
either  whole,  or  in  longitudinal  or  transverse  slices,  and  often  incised  in 
different  directions.  They  vary,  in  magnitude,  from  that  of  a  large  chest- 
nut to  nearly  the  size  of  the  fist.  They  are  irregularly  pear-shaped, 
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roundish,  ovate,  or  somewhat  spindle-shaped,  much  wrinkled,  heavy, 
compact,  hard,  and  brittle,  with  a  fracture  which,  in  the  perfectly  sound 
root,  is  somewhat  shining  and  resinous  in  appearance  The  colour  of 
the  outer  surface  is  dark-brown  or  gray,  that  of  the  fractured  surface 
diversified  with  alternating  veins  of  a  dark  and  shining,  and  of  a  yel- 
lowish-gray and  amylaceous  aspect;  the  former  being  denser  and  harder 
than  the  latter.  The  more  there  is  of  the  darker- coloured  portion,  the 
stronger  may  the  root  be  deemed  in  purgative  power.  The  powder  is 
yellowish-gray.  Jalap  has  a  heavy  and  sweetish  odour ;  and  the  powder, 
when  inhaled  into  the  nostrils  and  throat,  is  highly  irritant,  and  provokes 
sneezing  and  coughing.  The  taste  is  sweetish,  disagreeable,  and  de- 
cidedly acrid.  It  yields  its  purgative  properties  entirely  to  alcohol.  Water 
extracts  these  very  imperfectly,  if  at  all,  but  dissolves  certain  mucilagin- 
ous or  extractive  matters,  which  appear  to  have  a  qualifying  influence 
over  the  cathartic  action  of  the  jalap,  and  have  been  said  to  be  somewhat 
diuretic.  Diluted  alcohol  is  the  best  solvent. 

Chief  Constituents.  The  prominent  ingredients  of  jalap,  besides  ligne- 
ous fibre,  are  on  the  one  hand  resinous  matter  .soluble  only  in  alcohol, 
and  on  the  other  starch,  gummy  extractive,  and  saccharine  matters 
which  are  dissolved  by  water.  The  purgative  property  resides  in  the 
former.  As  the  resin  is  an  officinal  preparation,  the  mode  of  preparing 
it,  and  its  peculiar  properties  will  be  detailed  when  the  different  forms 
in  which  jalap  is  administered  are  considered. 

Jalap  in  tubers  is  sometimes  attacked  by  worms,  which,  however, 
confine  themselves  to  the  amylaceous  portion,  leaving  the  dark  resinous 
part  unconsumed ;  so  that,  instead  of  being  weakened,  the  purgative 
power  of  the  root  is  relatively  increased.  Light,  whitish,  amylaceous, 
or  woody  pieces  are  inferior,  and  should  be  rejected  in  pulverization. 
The  drug  is  often  adulterated;  and,  in  employing  the  powder,  as  ob- 
tained indiscriminately  in  the  drug  market,  I  have  frequently  found  it  to 
fail  of  producing  any  decided  effect,  in  the  ordinary  medicinal  doses. 

Medical  Effects  and  Uses.  Jalap  was  known  in  Europe  near  the  be- 
ginning of  the  seventeenth  century.  It  is  locally  irritant ;  and,  when 
confined  in  the  alimentary  canal  in  dogs,  as  by  tying  the  O3sophagus, 
two  drachms  of  it  are  said  to  have  proved  fatal,  probably  by  provoking 
gastric  inflammation.  In  the  human  subject,  in  full  doses,  it  operates 
briskly  as  a  cathartic,  producing  copious  watery  discharges,  and  some- 
times causing  nausea  and  griping  by  its  irritant  influence  on  the  mucous 
membrane.  It  takes  rank,  therefore,  with  the  hydragogues;  but,  though 
somewhat  acrid,  it  is  scarcely  sufficiently  irritant  to  merit  a  place  among 
the  drastic  purges.  In  excessive  doses  it  may  produce  hypercatharsis, 
and  thus  possibly  endanger  life  in  feeble  persons;  but  I  have  met  with 
no  instance  of  death  from  it  on  record.  In  the  ordinary  medicinal  doses, 
it  is  perfectly  safe,  and  may  be  given  even  to  children  without  hesitation 
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when  indicated.  It  has  no  heating  effect  on  the  system,  and  no  direct 
tendency  to  excite  the  circulation.  It  probably  operates  mainly  by  a 
direct  influence  on  the  alimentary  canal ;  but  it  is  said  to  purge  when 
applied  to  a  wound,  and  would  seem,  therefore,  to  be  capable  of  acting 
through  the  circulation. 

Jalap  may  be  administered  in  any  case,  where  a  cathartic  of  brisk 
and  rather  quick  action  is  required  ;  and  may,  therefore,  be  given  in 
febrile  and  inflammatory  diseases,  with  a  sthenic  state  of  system ;  and 
its  hydragogue  property  particularly  adapts  it  to  dropsical  affections,  in 
which  the-  purgative  treatment  may  be  preferred.  It  is,  however,  seldom 
administered  alone ;  being  generally  employed  to  increase  the  action  of 
other  cathartics,  given  with  some  special  view. 

It  is  very  often  combined  with  calomel,  in  the  treatment  of  cases  re- 
quiring the  stimulant  influence  of  the  latter  remedy  upon  the  liver ;  as 
in  the  commencement  of  bilious  and  yellow  fevers,  hepatic  inflammation, 
and  the  congestion  of  the  portal  circulation,  so  apt  to  occur  in  hot  seasons 
and  tropical  latitudes.  The  powerful  revulsive  influence  of  this  combi- 
nation upon  the  abdominal  viscera  renders  it  also  peculiarly  useful  in 
strong  vascular  determination  to  the  brain,  as  in  existing  or  threatened 
apoplexy,  meningitis,  and  acute  mania. 

Another  frequent  combination  of  jalap  is  with  cream  of  tartar,  the 
refrigerant  influence  of  which  unites  with  the  powerful  hydragogue  ac- 
tion of  the  former,  to  render  the  mixture  efficacious  in  dropsies,  particu- 
larly those  of  a  febrile  or  inflammatory  character.  The  same  combina- 
tion is  very  useful  in  rheumatic  and  scrofulous  inflammation  of  the  larger 
joints,  attended  with  some  fever.  The  late  Dr.  Physick  used  to  employ 
it  with  great  effect,  in  connection  with  rest,  and  a  restricted  diet  of  mush 
and  milk,  in  the  treatment  of  inflammation  of  the  hip  and  knee  joints  in 
children.  He  gave  a  full  dose,  two  or  three  times  a  week,  and  noticed 
that,  instead  of  becoming  emaciated,  children  not  unfrequently  grew  fat 
under  the  treatment,  as  the  local  disease  diminished. 

Administration.  The  dose  of  jalap  is  from  fifteen  to  thirty  grains. 
Twenty  grains  is  a  full  medium  dose,  if  the  medicine  is  of  good  quality. 
To  a  child  three  or  four  years  old  from  four  to  eight  grains  may  be  given. 
For  children  younger  than  this  the  medicine  is  rarely  required. 

A  favourite  combination  of  Dr.  Rush  was  ten  grains  of  calomel  and 
ten  of  jalap.  Five  grains  of  the  former  and  fifteen  of  the  latter  may 
often  be  given  advantageously. 

When  combined  with  cream  of  tartar,  from  ten  to  twenty  grains  may 
be  administered  with  one  or  two  drachms  of  the  salt.  In  the  officinal 
Compound  Powder  of  Jalap  (PULVIS  JALAP^E  COMPOSITUS,  U.  S.)  one 
part  of  jalap  is  mixed  with  two  of  bitartrate  of  potassa,  and  the  dose 
of  the  mixture  is  from  thirty  grains  to  a  drachm.  In  the  British  pre- 
paration of  the  same  name,  five  parts  of  jalap  are  mixed  with  nine  of 
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acid  tartrate  of  potassa  (cream  of  tartar)  and  one  part  of  ginger;  so  that 
the  proportion  of  jalap  to  the  whole  mass  is  the  same  as  in  our  own.  In 
both,  the  proportion  of  bitartrate  of  potassa  is  too  small  to  have  any  very 
perceptible  effect. 

The  powder  of  jalap  may  be  given,  mixed  with  syrup  or  molasses.  Its 
large  bulk  renders  it  desirable  to  obtain  the  virtues  of  the  medicine  in  a 
concentrated  state.  Hence  different  extracts  have  been  prepared,  and  are 
much  used.  According  to  the  late  Dr.  Duncan,  the  aqueous  extract  of 
jalap  purges  moderately  with  little  griping,  and  increases  the  flow  of 
urine.  That  obtained  from  the  root  previously  exhausted  by  alcohol, 
does  not  purge,  but  acts  as  a  diuretic.  The  alcoholic  extract  purges 
actively,  and  often  gripes  severely.  The  inference  is  that,  to  obtain  the 
virtues  of  jalap  in  an  extract,  the  best  measure  is  to  employ  both  men- 
strua. This  plan  has  been  adopted  in  the  IT.  S.  Pharmacopoeia. 

Extract  of  Jalap  (EXTRACTUM  JALAPS,  U.  S.,  Br.)  is  prepared  by  first 
exhausting  jalap  with  alcohol,  and  subsequently  with  cold  water,  evapo- 
rating the  tincture  and  infusion  separately  to  the  consistence  of  honey, 
then  mixing  them,  and  evaporating  to  dryness.  A  reddish-brown  extract 
is  thus  procured,  having  all  the  medical  properties  of  jalap,  and  producing 
the  same  effects  in  a  dose  somewhat  more  than  half  that  of  the  powder, 
say  about  twelve  or  fifteen  grains.  It  is,  however,  much  more  used  in 
combination  than  separately,  and  is  one  of  the  ingredients  in  the  com- 
pound cathartic  pills. 

The  Resin  of  Jalap  (RESINA  JALAPJG,  U.  S.,  Br.;  EXTRACTUM  sive 
RESINA  JALAPS,  Ed.;  Alcoholic  Extract  of  Jalap)  is  prepared  by  treat- 
ing jalap  with  alcohol,  concentrating  the  tincture,  then  pouring  it  into 
water,  and  separating  the  precipitate  formed,  which  is  to  be  thoroughly 
washed  with  water  and  dried.  The  result  of  the  British  process  is  essen- 
tially the  same.  The  U.  S.  resin,  as  thus  obtained,  though  sufficiently  pure 
for  practical  purposes,  is  somewhat  coloured.  If  it  be  desired  to  procure 
it  colourless,  the  jalap  should  be  mixed  with  animal  charcoal,  and  then 
percolated  with  alcohol ;  and  the  tincture  thus  obtained  should  be  preci- 
pitated with  water.  The  resulting  product  is  perfectly  white,  and  operates 
actively.  But  the  resin  of  jalap  is  apt  to  act  harshly,  and  to  produce  grip- 
ing pains ;  and  it  is  considered  best  to  modify  it  by  admixture  with  some 
demulcent  substance,  as  sugar  or  almond  emulsion.  It  is  probable  that  the 
mucilaginous  and  extractive  matters  in  jalap  serve  a  useful  purpose,  by 
qualifying  the  harshness  of  the  resinous  ingredient,  through  their  intimate 
admixture.  The  TJ.  S.  and  British  extract  is,  I  think,  on  this  account 
preferable  ;  and  if  it  be  the  fact,  as  has  been  supposed,  that  the  matter 
soluble  only  in  water  acts  as  a  diuretic,  this  is  another  ground  for  the 
preference  of  it,  especially  in  dropsical  diseases.  The  dose  of  the  resin 
of  jalap  is  from  two  to  five  grains. 


CHAP.  I.]  PURGATIVES. — MAY-APPLE.  543 

Tincture  of  Jalap  (TINCTURA  JALAPS,  U.  S.,  Br.)  is  officinal  with 
both  the  British  and  American  authorities.  The  dose  is  one  or  two  flui- 
drachms,  which  may  be  added  to  cathartic  infusions  or  mixtures,  to  give 
them  increased  activity,  or  render  them  somewhat  more  stimulant  to  the 
stomach. 


VII.  MAY-APPLE. 
PODOPHYLLUM.  U.  S. 

Origin.  Podophyllum  is  the  officinal  name  adopted  for  the  root  of 
Podophyllum  peltatum,  commonly  called  may-apple,  or  mandrake,  an 
indigenous  perennial  herbaceous  plant,  growing  in  woods,  newly  cleared 
grounds,  and  low  meadowy  places,  in  most  parts  of  the  United  States. 
The  root  or  rhizome  runs  horizontally  a  little  below  the  surface,  and  at 
intervals  sends  up  single  stems,  which  soon  divide  into  two  leafstalks, 
each  bearing  a  broad  shield-like,  deeply  lobed  leaf,  into  the  back  of  which 
it  is  inserted.  From  the  fork  of  the  stem  springs  a  short  peduncle,  bear- 
ing a  handsome  white  flower,  appearing  in  spring,  and  followed  by  the 
fruit,  which,  when  ripe  early  in  the  autumn,  is  about  the  size  and  shape 
of  a  lime.  The  root  is  collected  after  the  fall  of  the  leaf  in  autumn. 

Properties.  As  kept  in  the  shops,  the  root  is  in  pieces  of  variable 
length,  about  two  lines  thick,  swelling  into  knots  at  short  intervals, 
wrinkled  longitudinally,  of  a  dark  reddish-brown  colour  externally,  and 
whitish  within.  Lighter-coloured,  yellowish  radicals  usually  accompany 
it,  either  separate,  or  connected  at  the  joints.  The  colour  of  the  powder 
is  yellowish-gray.  The  smell  of  the  root  in  powder  is  sweetish  and  not 
disagreeable ;  its  taste  bitterish,  sub-acrid,  and  nauseous.  It  imparts  its 
bitterness  to  water,  and  all  its  virtues  to  alcohol,  which  is,  therefore,  the 
better  menstruum. 

Chief  Constituents.  A  bitter  principle  was  extracted  from  the  root 
by  Mr.  Wm.  Hodgson,  Jun.,  which  has  been  ascertained  to  be  identical 
with  berberina,  but  cannot  be  considered  as  the  main  active  principle  of 
the  root.  This  is  resinous;  but  there  are  two  resins  in  the  root,  one  sol- 
uble in  alcohol  and  ether,  the  other  only  in  alcohol.  There  is  a  differ- 
ence of  opinion  as  to  the  relative  activity  of  these  resins  ;  some  consid- 
ering them  both  actively  purgative,  while  others  maintain,  and  not  ap- 
parently without  good  reason,  that  the  cathartic  virtues  of  the  root 
reside  mainly,  if  not  exclusively,  in  the  principle  soluble  in  ether.  To 
this  ethereal  resin,  in  the  latter  view  of  the  question,  the  name  of  podo- 
phyllin,  which  has  been  applied  to  the  mixed  resins,  procured  by  pre- 
cipitating the  tincture,  properly  belongs.  Names  of  this  kind  should  not 
be  given  to  mixed  proximate  principles. 


544  LOCAL    REMEDIES.  [PART  II. 

Medical  Properties  and  Uses.  Podophyllum  is  an  energetic  cathartic, 
producing,  in  a  full  dose,  several  copious  watery  stools,  without  much 
uneasiness  to  the  patient,  though,  like  most  other  active  cathartics,  it 
occasionally  causes  nausea  and  griping.  It  has  been  thought  to  re- 
semble jalap  closely  in  its  purgative  properties ;  and  this  opinion,  which 
was  the  result  of  observation,  has  been  confirmed  by  the  discovery  of  a 
similar  analogy  in  the  nature  of  its  cathartic  principle.  It  may  be  sub- 
stituted for  jalap  in  all  cases  in  which  that  medicine  is  applicable,  though 
believed  to  be  somewhat  slower  in  its  operation.  A  respectable  medical 
practitioner  in  the  country  informed  me  that,  in  small  doses,  insufficient 
to  purge,  he  uses  this  medicine  habitually  in  phthisis  and  other  pul- 
monary affections,  having  found  it  to  allay  cough  and  diminish  the  fre- 
quency of  the  pulse.  It  is  said  also  to  be  alterative  in  its  action  on  the 
liver.  The  medium  dose  for  full  purgative  effect  is  twenty  grains. 

Extract  of  May-apple  (EXTRACTUM  PODOPHYLLI,  U.  S.)  is  directed 
by  our  Pharmacopoeia  to  be  prepared  from  the  root,  in  the  same  manner 
as  extract  of  jalap.  It  has  all  the  virtues  of  the  root,  and  may  be  given 
in  the  dose  of  from  five  to  fifteen  grains. 

Resin  of  Podophyllum  (RESINA  PODOPHYLLI,  U.  S.;  PODOPHYLLI 
RESINA,  Br.)  is  directed  in  the  U.  S.  Pharmacopeia  to  be  prepared  by 
mixing  a  concentrated  tincture  of  the  root  with  water,  and  afterwards 
separating,  washing  with  water,  and  drying  the  precipitate  which  forms. 
The  British  Pharmacopoeia  differs  somewhat  in  the  process  and  the  result. 
In  its  formula  the  concentrated  tincture  is  poured  into  water  acidulated 
with  muriatic  acid.  As  berberina  is  soluble  in  water,  it  is  not  thrown  down 
in  the  U.  S.  process ;  while,  as  it  forms  an  insoluble  salt  with  muriatic  acid, 
it  is  precipitated,  in  the  British,  along  with  the  resins,  in  the  state  of  the 
muriate.  The  U.  S.  resin,  therefore,  consists  of  the  two  resins  exclusively 
with  a  little  colouring  matter;  the  British,  of  the  same  resins  with  mu- 
riate of  berberina,  which,  being  yellow,  imparts  that  colour  to  the  pre- 
paration. The  U.  S.  resin  may  be  obtained  colourless  by  using  animal 
charcoal  in  the  process.  It  is  this  which  is  commonly  known  by  the 
name  of  podophyllin,  which,  as  before  stated,  belongs  properly  to  that 
one  of  the  two  resins  in  which  the  cathartic  property  resides.  The  resin 
of  podophyllum  is  a  powerful  cathartic,  occasionally  nauseating  and  caus- 
ing griping  pains,  but  if  duly  modified  by  combination  with  other  cathar- 
tics, acting  energetically  with  sufficient  mildness.  It  has  been  supposed 
to  be  specially  cholagogue ;  but  in  the  trials  which  I  have  made  of  it  I 
have  not  found  it  so.  It  may  be  given  in  pill  in  the  dose  of  from  £  to  £ 
of  a  grain  as  a  laxative,  from  £  of  a  grain  to  a  grain  as  a  purgative.  Its 
tendency  to  griping  may  be  in  some  degree  moderated,  if  not  controlled, 
by  combining  it  with  a  little  extract  of  hyoscyamus  or  belladonna. 
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b.  Saline  Purgatives. 

Most  of  the  salts  of  the  alkalies,  and  the  soluble  salts  of  the  alkaline 
earths  act  as  cathartics,  when  given  in  quantities  sufficiently  large.  Some 
of  them,  however,  have  other  properties  which  forbid  their  use  in  large 
doses;  others  are  not  sufficiently  certain  and  regular  in  their  operation 
for  practical  purposes ;  and  comparatively  few  are  actually  employed  as 
cathartics.  I  shall  treat  only  of  the  sulphates  of  magnesia,  soda,  and 
potassa,  the  phosphate  of  soda,  the  bitartrate  and  tartrate  of  potassa,  the 
tartrate  of  potassa  and  soda,  and  the  citrate  of  magnesia. 

Effects  on  the  System.  When  one  of  the  salts  is  administered  in  small 
doses,  insufficient  to  act  as  a  cathartic,  and  frequently  repeated,  it  often 
appears  to  operate  as  an  arterial  sedative  or  refrigerant  on  the  system  at 
large,  somewhat  reducing  the  circulation  and  general  temperature,  and 
very  generally  increasing  one  or  more  of  the  secretions,  especially  the 
urine  or  perspiration.  Under  these  circumstances,  the  salt  is  absorbed, 
acts  through  the  blood  directly  upon  the  circulatory  organs,  and,  being 
thrown  off  by  the  kidneys  or  skin,  stimulates  their  excretory  function. 

In  relation  to  the  salts  of  the  vegetable  acids  which  pursue  this  course, 
it  is  believed  that,  in  the  process  of  absorption,  or  anterior  to  it,  their 
acid  is  separated  and  undergoes  digestion,  and  the  base  enters  the  cir- 
culation, and  escapes  by  the  emunctories,  either  in  the  form  of  a  car- 
bonate or  a  chloride,  or  in  some  other  state  of  saline  combination.  The 
salts  with  mineral  acids  are  absorbed  unaltered,  or  undergo  change 
through  reaction  with  other  salts  or  acids  they  may  happen  to  meet  with, 
according  to  the  predominance  of  affinities. 

More  largely  given,  the  salts  act  in  general  very  promptly  as  cathartics, 
producing  liquid  evacuations  even  in  small  doses,  and,  in  the  full  dose, 
operating  usually  more  than  once,  with  copious  watery  discharges,  and 
little  pain  or  discomfort  to  the  patient.  They  produce  the  cathartic  effect 
by  increasing  the  serous  exhalation  from  the  mucous  membrane ;  and, 
being  mainly  carried  off  with  the  contents  of  the  bowels,  are  less  liable 
to  absorption,  and  consequently  less  disposed  to  produce  a  direct  refrig- 
erant effect,  or  to  act  upon  other  emunctories.  Their  chief  influence, 
therefore,  is  depletory ;  but  it  can  scarcely  be  doubted  that  they  are  par- 
tially absorbed,  and  in  some  degree  operate  as  direct  arterial  sedatives, 
and  secretory  excitants.  It  is  not  merely  water  that  they  separate  from 
the  blood,  but  soluble  animalized  matters  also,  on  which  the  circulating 
fluid  depends  in  part  for  its  nutritive  properties.  Through  this  combined 
influence,  they  have  a  powerful  effect  in  reducing  the  quantity  and  char- 
acter of  the  blood,  and  thus  diminishing  the  force  of  the  circulation,  the 
heat  of  the  body,  and  the  general  strength.  Though  thus  energetic  in 
modifying  the  condition  of  the  system,  they  are  usually  mild  in  their 
VOL.  ii. — 35 
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manner  of  operating,  and,  if  properly  administered,  are  little  apt  to  pro- 
duce injurious  irritation  of  the  mucous  membrane. 

A  result  I  have  often  noticed,  after  the  free  operation  of  one  of  the 
saline  cathartics,  is  a  diminution  of  the  secretion  of  bile,  as  indicated  by 
a  deficiency  or  want  of  its  colouring  matter  in  the  passages.  This  is 
obviously  owing  to  the  depletion  from  the  portal  system  through  its 
radicles ;  so  that  the  blood  goes  to  the  liver  diminished  in  quantity  and 
lowered  in  quality,  and  for  a  time  inadequate  to  the  due  stimulation  of 
that  organ. 

The  saline  cathartics  lose  their  power,  upon  repetition,  less  than  any 
other  medicines  of  this  class.  I  have  known  small  doses  of  sulphate  of 
magnesia  to  be  taken  every  few  days  for  months,  and  somewhat  ir- 
regularly even  for  many  years,  and  yet  to  operate  as  readily  in  the  end 
as  at  the  beginning. 

Mode  of  Operating.  The  most  reasonable  explanation  of  the  purga- 
tive operation  of  saline  substances  appears  to  be,  that,  by  a  direct  stimu- 
lant influence  on  the  capillaries  of  the  gastro-intestinal  mucous  membrane, 
they  invite  into  them  an  additional  quantity  of  blood,  which  excites  them 
to  increased  exhalation.  Some  are  disposed  to  explain  the  phenomena 
on  purely  physical  principles.  A  strong  saline  solution  outside  of  the 
blood-vessels  causes,  they  say,  an  endosmotic  current  from  the  thinner 
serum  of  the  blood,  into  the  more  concentrated  liquid  of  the  bowels. 
On  the  contrary,  a  very  weak  solution,  being  less  dense  than  the  serum, 
enters  the  blood  through  the  same  law.  Hence  a  large  dose  of  one  of 
the  salts  purges,  while  a  small  one  is  absorbed,  and  acts  on  the  system 
and  the  emunctories.  But,  unfortunately,  the  theory  does  not  conform 
altogether  with  well-known  facts.  A  saline  solution  is  not  most  apt  to 
purge  when  most  concentrated;  and  very  weak  solutions,  taken  with  a 
large  quantity  of  liquid,  do  often  purge  with  considerable  activity ;  as, 
for  example,  many  of  the  cathartic  mineral  waters,  which  contain  a 
relatively  small  proportion  of  saline  matter. 

The  fact  seems  simply  to  be,  that  a  very  strong  solution  irritates  so 
highly,  as,  upon  principles  already  sufficiently  explained,  to  impair  the 
functions  of  the  membrane,  and,  among  others,  that  of  secretion,  and 
may  even  induce  serious  inflammation;  a  less  concentrated  solution, 
though  still  rather  strong,  simply  irritates  to  the  point  of  increasing 
secretion,  and  consequently  purges ;  while  a  very  weak  one,  if  in  mod- 
erate quantity,  scarcely  irritates  at  all,  and  is  consequently  absorbed. 
If  the  weak  solution  be  taken  in  very  large  amount,  as  when  glass  after 
glass  of  a  natural  mineral  water  is  drank,  the  distension  by  quantity, 
added  to  the  slight  irritant  influence  of  the  salt,  is  sufficient  to  stimulate 
the  peristaltic  movement.  Some  interesting  experiments  upon  these 
points  have  been  made  by  Dr.  Joseph  Jones,  which  tend,  on  the  whole, 
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to  confirm  the  views  here  taken.  (See  Am.  Journ.  of  Med.  Sci.,  N.  S., 
xxxi.  61.) 

Therapeutic  Application.  The  saline  cathartics  are  especially  adapted, 
by  their  peculiar  properties,  to  cases  of  disease,  in  which,  in  connection 
with  a  purgative  action  on  the  bowels,  there  are  indications  for  depletion 
from  the  blood-vessels,  and  a  refrigerant  effect  on  the  system. 

1.  Hence,  they  are  well  adapted  to  acute  inflammation,  wira  or  with- 
out fever  ;  and,  to  a  certain  extent,  are  upon  the  same  principles  applica- 
ble to  the  chronic  forms.     They  are,  indeed,  almost  universally  used  in 
this  class  of  affections,  when  a  purgative  is  wanted.    Very  often,  especi- 
ally in  the  milder  cases,  they  are  alone  sufficient  for  the  treatment.     I 
have  frequently  known  a  commencing  inflammation,  as  of  the  fauces, 
for  example,  to  be  entirely  set  aside  by  a  full  dose  of  Epsom  salt,  with  a 
low  diet.     But,  in  severer  cases,  it  is  customary  to  commence  the  treat- 
ment with  some  other  more  energetic  cathartic,  capable  of  a  more  pow- 
erful revulsive  influence,  as  calomel  and  jalap,  calomel  and  rhubarb, 
compound  cathartic  pills,  etc.;  and  afterwards  to  trust  the  case  to  the 
saline  remedies  of  the  class,  sometimes,  when  a  more  than  usually  effec- 
tive impression  may  be  required,  combined  with  senna  and  manna,  as 
in  the  black  draught. 

2.  Fevers  of  a  sthenic  character  are  also  very  advantageously  treated 
with  saline  cathartics,  often,  indeed,  to  the  exclusion  of  all  other  medi- 
cines belonging  to  the  class  ;  though  peculiar  circumstances  sometimes 
call  for  special  cathartics,  as  when  calomel  is  wanted  to  correct  hepatic 
torpor  and  portal  congestion  ;  castor  oil,  in  cases  attended  with  irrita- 
tion or  inflammation  of  the  intestinal  mucous  membrane;  magnesia,  to 
correct  acid  in  the  stomach  or  bowels ;  and  one  or  more  of  the  drastics, 
to  create  a  powerful  revulsion  from  the  head  towards  the  alimentary 
canal. 

3.  In  cases  of  large  feculent  accumulation,  producing  obstruction 
of  the  bowels,  the  more  energetic  saline  cathartics  often  operate  happily, 
through  the  abundance  of  the  watery  secretion  they  occasion,  which 
tends  to  soften  and  break  down  the  consolidated  mass,  by  insinuating 
itself  between  the  mass  and  the  sides  of  the  bowel,  or  even  into  its  very 
substance. 

4.  When  a  prompt  and  thorough  evacuation  of  the  bowels  may  be 
required,  and  castor  oil  is  rejected,  or  not  sufficiently  active,  the  saline 
cathartics  are  often  resorted  to  with  advantage  ;  being  usually  combined 
with  magnesia  or  its  carbonate,  when  excess  of  acid  is  at  the  same  time 
present. 

5.  In  the  treatment  of  dropsy,  whenever  cathartics  are  indicated,  the 
saline  are  among  the  most  efficient,  through  their  hydragogue  operation, 
and  the  consequent  promotion  of  absorption.    It  is  to  the  febrile  form  of 
dropsy  that  they  are  peculiarly  adapted. 
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6.  They  may  be  used  generally  when  it  is  desired  to  evacuate  the 
bowels,  without  reference  to  special  indications;  care,  however,  being 
taken  that  no  existing  contraindication  be  neglected. 

t.  Finally,  they  are  often  called  for,  to  hasten  the  operation  of  other 
and  slower  cathartics,  given  with  some  special  view. 

The  chief  contraindication  is  a  state  of  debility,  in  which  no  blood  can 
be  spared,  and  evacuation  of  the  bowels,  should  it  be  necessary  or  desir- 
able, must  be  effected  by  cathartics  operating  exclusively  on  the  motor 
function.  The  salts  are  also  contraindicated  in  local  debility  of  the  stom- 
ach and  bowels,  which  they  tend  to  aggravate,  and  in.  torpor  of  the  liver, 
unless  they  are  given  in  connection  with  a  mercurial  alterative. 


I.  SULPHATE  OF  MAGNESIA. 

MAGNESIA  SULPHAS.  U.  S.,  Br. 

Syn.  Epsom  Salt. 

Preparation.  Sulphate  of  magnesia  exists  in  nature  as  an  ingredient 
of  sea  water  and  the  water  of  certain  springs,  and  is  occasionally  found 
in  caves,  and  efflorescing  on  the  surface  of  soils,  which  either  contain  it, 
or  the  materials  out  of  which  it  is  formed  by  chemical  reaction.  For  use 
it  has  been  procured  from  various  sources.  Formerly  most  of  the  salt 
employed  was  obtained  by  evaporation  and  crystallization  from  bittern, 
which  is  the  mother-water  left  after  the  crystallization  of  common  salt 
from  concentrated  sea  water.  Thus  procured,  however,  it  contained  a 
little  chloride  of  magnesium,  which,  from  its  deliquescent  property,  dis- 
posed it  to  be  always  moist.  In  Great  Britain,  most  of  it  is  now  prepared 
from  magnesian  limestone,  consisting  of  the  carbonates  of  magnesia  and 
lime,  which,  being  treated  with  dilute  sulphuric  acid,  yields  the  sulphates 
of  magnesia  and  lime,  which  are  separable  by  their  very  different  solu- 
bilities. Our  own  markets  are  chiefly  supplied  with  a  beautiful  form  of 
the  salt,  largely  manufactured,  in  Philadelphia  and  Baltimore,  from  mag- 
nesite  or  silicated  hydrate  of  magnesia,  by  saturating  the  powdered  min- 
eral with  sulphuric  acid,  calcining  the  resulting  compound  in  order  to 
separate  iron,  and  then  purifying  the  sulphate  of  magnesia  by  repeated 
solution  and  crystallization. 

Properties.  As  usually  kept  in  the  shops,  sulphate  of  magnesia  is  in 
fine  transparent  acicular  crystals,  produced  by  agitating  the  solution  at 
the  moment  of  crystallization.  When  carefully  crystallized,  it  forms  larger 
four- sided  prisms,  terminated  by  two  or  four-sided  summits.  It  is  slightly 
efflorescent,  inodorous,  of  a  saline,  bitter,  nauseous  taste,  soluble  in  its 
own  weight  of  water  at  60°  F.,  and  in  three-quarters  of  its  weight  of 
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boiling  water,  and  insoluble  in  alcohol.  When  heated,  it  melts  in  its 
water  of  crystallization,  which  is  driven  off  by  a  continuance  of  the  heat. 
The  crystals  contain  about  51  per  cent,  of  water  of  crystallization ;  and 
the  salt  is  consequently  twice  as  strong  in  the  anhydrous  form  as  in  the 
crystallized.  In  the  latter  state,  it  consists  of  one  equivalent  of  acid,  one 
of  base,  and  seven  of  water. 

Incompatibles.  This  salt  is  decomposed  by  the  alkalies  and  their  car- 
bonates; by  lime,  baryta,  and  their  soluble  salts;  by  the  soluble  salts  of 
lead,  with  which  it  forms  insoluble  sulphate  of  lead ;  by  a  solution  of 
nitrate  of  silver  containing  fifteen  grains  or  more  to  the  fluidounce ;  and 
by  solutions  of  the  protosalts  of  mercury,  but  not  the  persalts  or  corrosive 
sublimate. 

Medical  Uses.  Sulphate  of  magnesia  was  known  as  a  purgative  so 
long  since  as  near  the  close  of  the  seventeenth  century,  when  it  was 
procured  from  the  waters  of  Epsom  springs,  in  England,  by  Dr.  Grew ; 
but  it  was  relatively  little  employed  until  after  the  beginning  of  the 
present  century.  It  is  now  the  saline  cathartic  most  used,  having  for 
more  than  forty  years  superseded  sulphate  of  soda,  and  completely 
usurped  the  common  name  of  salts,  formerly  attached  to  that  cathartic. 
It  is  an  excellent  saline  purgative,  possessing  all  the  properties  of  this 
subdivision  of  cathartics  in  a  high  degree,  and  preferable  to  sulphate  of 
soda,  which  alone  equals  it  in  efficiency,  on  account  of  its  less  disagree- 
able taste,  and  greater  acceptability  to  the  stomach.  It  may,  therefore, 
be  used  for  all  the  purposes  to  which  the  saline  cathartics  are  applica- 
ble. In  colica  pictonum,  it  has  the  additional  advantage  of  forming  an 
insoluble  sulphate  of  lead  with  any  salt  of  that  metal  which  may  happen 
to  be  in  the  primaB  vise,  and  thus  acting,  in  some  measure,  as  an  antidote. 

The  full  medium  dose  of  the  salt  is  an  ounce ;  but  it  will  generally 
operate  in  half  the  quantity ;  and  even  a  drachm  or  two,  taken  before 
breakfast  or  at  bedtime,  will  often  open  the  bowels  once  at  least.  The 
dose  may  be  given  dissolved  in  from  two  to  four  ounces  of  water.  When 
the  stomach  is  irritable,  the  best  mode  of  administration  is  in  solution 
in  carbonic  acid  water,  flavoured  with  lemon  syrup.  The  unpleasant 
effect  of  its  taste  may  be  entirely  counteracted  by  the  following  method 
of  exhibition.  The  requisite  dose  being  dissolved  in  the  least  quantity 
of  water,  let  the  patient  draw  a  full  breath,  then  swallow  the  solution 
quickly,  and  immediately  afterwards,  before  allowing  the  breath  to  es- 
cape, a  little  lemonade,  or  some  other  agreeably  sapid  liquid.  Persons 
who  usually  shudder  at  the  thought  of  the  medicine,  can  take  it  in  this 
way  without  the  least  inconvenience. 

This  salt  is  often  given  with  the  infusion  of  senna,  the  griping  effect 
of  which  it  is  thought  to  counteract ;  and  frequently  also  with  magnesia, 
when  there  is  excess  of  acid  in  the  primse  via?.  In  gouty  and  rheu- 
matic diseases  it  is  often  associated  with  magnesia  and  wine  of  colchicum 
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root,  as  recommended  by  Scudamore.  The  formula  which  I  generally 
employ  is  half  an  ounce  of  the  sulphate,  half  a  drachm  of  the  magne- 
sia, and  twenty  drops  of  the  wine. 

The  British  Pharmacopoeia  has  an  Enema  of  Sulphate  of  Magnesia 
(ENEMA  MAGNESIA  SULPHATIS,  Br.;  ENEMA  CATHARTICUM,  Ed.,  Dub.; 
Cathartic  Clyster},  made  by  dissolving  an  ounce  of  that  salt  in  fifteen  fluid- 
ounces  of  mucilage  of  starch,  and  mixing  a  fluidounce  of  olive  oil  with 
the  solution.  The  whole  is  injected  at  once  when  there  is  an  indication 
for  a  cathartic  enema. 


II.  SULPHATE  OF  SODA. 

SOD.E  SULPHAS.    U.S. 

Syn.  Glauber's  Salt. 

Preparation.  Though  sulphate  of  soda  exists  in  nature,  in  certain 
springs  and  ponds,  it  is  always  obtained  for  use  artificially,  being  usually 
the  residue,  or  an  incidental  product  of  chemical  processes,  intended  for 
the  preparation  of  some  other  substance.  Thus,  it  is  left  when  common 
salt  is  decomposed  by  sulphuric  acid  in  the  process  for  procuring  mu- 
riatic acid,  and  is  obtained  through  the  reaction  of  the  same  materials,  as 
one  of  the  steps  in  the  manufacture  of  carbonate  of  soda  on  the  large 
scale. 

Properties.  Sulphate  of  soda  is  in  large,  six-sided,  beautifully  trans- 
parent, striated  crystals,  which  effloresce  rapidly  on  exposure,  and  are 
almost  always  partially  effloresced  as  found  in  the  shops.  In  time,  it  is 
thus  completely  deprived  of  its  water  of  crystallization,  and  falls  into  an 
opaque,  white  powder.  It  is  inodorous,  of  a  cooling,  bitterish,  saline, 
and  very  disagreeable  taste.  It  varies  extremely  in  solubility  with  the 
temperature,  requiring  near  the  freezing  point  about  twenty  parts  of 
water,  and  at  91°  F.,  when  its  solubility  is  greatest,  only  about  one-third 
of  its  weight ;  while  at  60°  it  requires  three  times  its  weight,  and  at  212° 
its  own  weight.  Alcohol  does  not  dissolve  it.  At  a  moderate  heat  it 
liquefies  in  its  water  of  crystallization,  upon  the  continuance  of  the  heat 
dries,  and  at  a  red  heat  melts,  and  loses  all  its  water,  amounting  to  some- 
what more  than  55  per  cent.  It  consists  of  1  equivalent  of  acid,  1  of 
base,  and  10  of  water.  Of  course,  it  has  in  its  effloresced  state  about 
twice  the  strength  of  the  crystals.  • 

Incompatible s.  It  is  decomposed  by  carbonate  of  potassa,  and  the 
soluble  salts  of  lime  or  calcium,  baryta  or  barium,  lead,  and  protoxide 
of  mercury,  and  also  by  solutions  of  nitrate  of  silver  containing  fifteen 
grains  or  more  to  the  fluidounco. 
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Medical  Uses.  This  salt  was  discovered  about  the  middle  of  the  sev- 
enteenth century  by  Glauber,  after  whom  it  was  named.  It  has  the 
characteristic  effects  of  the  saline  cathartics,  and  may  be  used  for  all  the 
purposes  which  they,  are  given  to  fulfil.  It  was  formerly  in  common  use, 
but  has  been  almost  entirely  superseded  by  sulphate  of  magnesia.  Some* 
however,  by  a  singular  idiosyncrasy,  prefer  its  taste  to  that  of  the  latter 
salt ;  and  these  should  always  be  gratified  in  their  choice.  The  medium 
full  dose  of  the  crystals  is  an  ounce.  When  taken,  it  should  be  dissolved 
in  water  a  little  heated,  by  which  its  solution  is  much  more  speedily 
effected  than  by  cold  water. 


III.  SULPHATE  OF  POTASSA. 
POTASS^E  SULPHAS.    U.  S.,  Br. 

Syn.  Viiriolated  Tartar. 

Preparation.  This  is  usually  a  secondary  product  of  chemical  pro- 
cesses, intended  for  the  preparation  of  other  substances.  One  of 
these  is  the  process  for  procuring  nitric  acid  from  nitrate  of  potassa  by 
the  addition  of  sulphuric  acid,  which,  in  order  to  ensure  the  complete 
decomposition  of  the  salt,  is  used  in  such  proportion  as  to  form  a  bisul- 
phate  with  the  potassa  left  behind  when  the  nitric  acid  passes  over. 
The  bisulphate  is  converted  into  the  sulphate,  either  by  the  addition  of 
carbonate  of  potassa,  or  by  abstracting  the  excess  of  sulphuric  acid  by 
means  of  lime  or  its  carbonate,  or  by  igniting  the  salt  so  as  to  decom- 
pose and  drive  off  the  excess  of  acid. 

Properties.  Sulphate  of  potassa  crystallizes  in  the  form  of  short  six- 
sided  prisms,  ending  in  six-sided  pyramids ;  or  the  two  pyramids  are 
united  at  their  base,  without  the  intervening  prism.  They  are  white, 
very  hard,  without  smell,  of  a  bitterish,  saline,  unpleasant  taste,  un- 
changeable in  the  air,  soluble  at  ordinary  temperatures  in  a  proportion 
of  water  varying,  according  to  different  authorities,  from  9.5  to  16  parts, 
considerably  more  soluble  in  boiling  water,  and  insoluble  in  alcohol. 
They  decrepitate  when  thrown  into  the  fire,  but  contain  no  water  of 
crystallization.  The  salt  consists  of  one  eq.  of  sulphuric  acid  and  one 
of  potassa. 

Incompatible s.  Sulphate  of  potassa  is  decomposed  by  the  soluble  salts 
of  lime,  baryta,  silver,  and  lead.  Tartaric  acid  added  to  its  solution 
throws  down  bitartrate  of  potassa. 

Medical  Properties.  Until  recently,  sulphate  of  potassa  was  con- 
sidered as  a  mild  and  quite  safe  cathartic,  having  the  general  properties 
of  the  saline  substances  belonging  to  the  class,  with  the  addition  of  de- 
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obstruent  properties  in  small  doses,  which  were  supposed  to  render  it 
valuable  in  certain  cases  of  disease.  But,  in  the  year  1843,  attention 
was  called,  in  the  Pharmaceutical  Journal  and  Transactions  (iii.  256), 
to  its  supposed  possession  of  poisonous  properties,  in  consequence  of 
death  having  taken  place,  in  several  instances,  in  patients  under  its  use. 
In  one  case,  which  occurred  in  England,  two  ounces  were  given  at  once, 
on  two  successive  occasions,  to  a  pregnant  woman,  who  was  seized  with 
violent  vomiting,  followed  by  great  exhaustion  and  death.  On  examina- 
tion of  the  body,  congestion  of  the  brain  was  found,  with  hemorrhage  to 
the  amount  of  two  ounces.  It  is  very  obvious  that  the  salt  was  not,  in 
this  case,  the  immediate  cause  of  death,  though  it  may  have  induced  the 
violent  vomiting,  and  this  may  have  led  to  an  apoplectic  seizure,  by  the 
rupture  of  a  blood-vessel  in  the  brain.  In  the  same  paper,  other  cases 
are  referred  to  which  had  happened  in  France  not  long  previously.  A 
puerperal  woman,  a  week  after  confinement,  upon  taking  somewhat  less 
than  two  drachms  of  the  salt,  was  seized  with  vomiting  and  violent  pains 
in  the  stomach  and  limbs,  which  recurred  with  increased  violence  at  each 
of  five  succeeding  doses  that  were  taken;  and  death  happened  soon  after- 
wards. But  it  is  extremely  doubtful  how  far  the  fatal  result,  in  this  case, 
was  ascribable  to  the  salt,  considering  the  state  of  the  woman,  and  the 
fact  that  she  was  not  under  medical  attendance.  In  a  third  case,  which 
appears  to  be  well  authenticated,  a  female  who  was  but  just  over  her 
confinement,  but  was  in  good  health,  wishing  to  repress  a  too  abundant 
secretion  of  milk,  took  six  hundred  grains  in  three  doses.  The  first  dose 
was  rejected,  the  second  induced  vomiting,  purging,  and  cramps,  and 
after  the  third  she  died  with  symptoms  of  cholera.  After  death,  a  por- 
tion of  the  salt  was  found  undissolved  in  the  stomach,  which  exhibited 
signs  of  inflammation.  From  the  above  facts,  and  from  others  which 
have  been  published,  it  may  be  concluded  that,  in  over-doses,  sulphate 
of  potassa  is  capable,  in  certain  cases,  of  causing  irritation  and  possibly 
inflammation  of  the  stomach,  which,  through  the  excessive  vomiting  and 
purging  produced,  may  give  rise  to  fatal  prostration.  In  opposition  to 
the  immense  mass  of  testimony  in  favour  of  the  general  innocence  and 
mildness  of  the  medicine,  the  facts  mentioned  afford  no  ground  for  as- 
cribing poisonous  properties  to  the  salt;  for  even  the  most  innocent 
substance,  given  in  great  excess,  or  under  certain  unfavourable  circum- 
stances, may  produce  the  same  effect. 

Sulphate  of  potassa  has  been  much  used,  in  small  doses,  from  a 
drachm  down  to  fifteen  grains,  as  a  mild  aperient  in  dyspepsia,  chronic 
hepatic  affections,  hemorrhoids,  etc.,  and  has  been  supposed  by  some  to 
possess  resolvent  or  deobstruent  properties  in  enlarged  liver,  and  swollen 
abdominal  glands  in  children.  It  has  been  usually  given  for  this  pur- 
pose in  conjunction  with  rhubarb ;  from  five  to  ten  grains  of  the  root 
being  mixed  with  from  fifteen  to  sixty  grains  of  the  salt.  It  has  been 
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supposed  also  to  possess  the  property  of  restraining  the  secretion  of 
milk ;  and  an  idea  that  it  promotes  abortion  must  have  got  abroad 
among  the  vulgar,  for,  in  one  of  the  fatal  cases  above  referred  to,  it 
was  given  with  a  view  to  that  effect.  Nevertheless,  I  very  much  doubt 
whether  it  has  any  other  powers  than  those  which  belong  to  the  neutral 
alkaline  salts  in  general. 

As  a  mild  purgative,  it  may  be  given  in  a  dose  of  from  three  to  six 
drachms;  but  care  should  be  taken  that  it  is  dissolved.  Its  difficult 
solubility  is  a  great  disadvantage ;  and  it  is  highly  probable  that,  when 
it  has  produced  inflammation,  the  result  has  been  owing  to  its  exhibition 
in  the  state  of  powder,  the  hardness  of  the  spicula  of  which  may  have 
proved  the  source  of  the  injury. 


IV.  BITARTRATE  OF  POTASSA. 
POTASSA  BITARTRAS.  U.  S.  —  POTASSA  TARTRAS  ACIDA.  Br. 

Syn.  Cream  of  Tartar.    Crystals  of  Tartar.   Supertartrate  of  Potassa. 
Acid  Tartrate  of  Potassa. 

Preparation.  The  juice  of  the  grape  contains  a  considerable  propor- 
tion of  bitartrate  of  potassa.  When  undergoing  the  vinous  fermentation, 
it  gradually  deposits  this  salt,  because  the  alcohol  produced  renders  the 
water  of  the  juice  less  capable  of  holding  it  in  solution.  A  crust  is  thus 
formed  upon  the  inner  surface  of  the  cask,  which,  on  being  removed, 
constitutes  crude  tartar,  or  argol.  This  is  sometimes  white,  and  some- 
times reddish,  according  to  the  character  of  the  wine.  The  bitartrate 
of  potassa,  which  is  the  chief  ingredient,  though  mixed  with  numerous 
impurities,  is  obtained  from  it  by  repeated  solution  in  water  and  crys- 
tallization. The  crystals  deposited  are  called  the  crystals  of  tartar.  In 
the  process  of  evaporation,  when  the  solution  has  become  saturated, 
and  is  allowed  to  cool,  a  layer  of  very  minute  crystals  forms  on  the 
surface  of  the  water,  which,  when  separated,  are  designated  as  the 
cream  of  tartar.  But  the  latter  name  has  been  extended  so  as  to  apply 
to  the  salt  in  a  state  of  powder,  however  prepared,  and,  indeed,  to  the 
medicine  in  all  conditions,  without  reference  to  its  state  of  aggregation. 
The  crystals  are  imported  from  France,  and  pulverized  after  reaching 
this  country.  In  the  retail  shops,  the  salt  is  always  kept  in  the  form  of 
powder. 

Properties.  As  imported,  bitartrate  of  potassa  is  in  the  state  of  small 
irregular  lumps  or  masses,  consisting  of  small  crystals  aggregated  to- 
gether, whjch  are  whitish,  translucent,  permanent  in  the  air,  hard,  and, 
when  chewed,  gritty  under  the  teeth.  The  powder  is  beautifully  white, 
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soft,  inodorous,  of  a  sour,  not  disagreeable  taste,  of  difficult  solubility  in 
water,  requiring  180  parts  of  cold,  and  18  of  boiling  water  for  solution, 
and  insoluble  in  alcohol.  The  addition  of  borax  or  boracic  acid  renders 
it  much  more  soluble  in  water.  The  watery  solution  undergoes  sponta- 
neous decomposition  on  exposure.  At  a  red  heat,  the  salt  is  decomposed, 
being  converted  into  vapours,  which  escape,  and  a  mixture  of  charcoal 
with  carbonate  of  potassa,  which  remains. 

Composition  and  Chemical  Reactions.  Bitartrate  of  potassa  contains 
two  equivalents  of  tartaric  acid,  one  of  potassa,  and  one  of  water;  and 
the  water  cannot  be  separated  without  destroying  the  salt.  By  means 
of  other  alkaline  bases,  or  their  carbonates,  the  excess  of  tartaric  acid  is 
saturated  and  double  salts  formed.  Potassa  or  its  carbonate  converts  it 
into  the  neutral  tartrate.  The  bitartrate  effervesces  with  alkaline  car- 
bonates, and,  in  solution,  affords  precipitates  with  lime-water  and  the 
soluble  salts  of  lime  or  calcium,  baryta  or  barium,  and  lead. 

Medical  Properties  and  Uses.  Cream  of  tartar  has  the  properties  of 
the  saline  cathartics  generally.  While  less  energetic  as  a  purgative  than 
sulphate  of  magnesia,  it  is  probably  even  more  hydragogue,  certainly 
more  refrigerant,  and  more  apt  to  be  absorbed  and  act  upon  the  kidneys. 
It  is  somewhat  disposed  to  produce  flatulence  and  griping,  probably  in 
consequence  of  the  decomposition  of  a  portion  of  the  tartaric  acid.  When 
long  continued,  it  is  thought  to  weaken  digestion,  give  rise  to  various 
dyspeptic  symptoms,  and  produce  emaciation.  But  these  effects  have, 
I  think,  been  exaggerated,  for  I  have  often  given  it  for  weeks  and  months 
together ;  and  though,  like  all  other  cathartics,  it  will  sometimes  occasion 
uneasiness  and  other  unpleasant  symptoms,  yet  I  know  none  which  can 
be  borne  better  upon  the  whole,  unless  it  may  be  rhubarb  and  the  mild- 
est laxatives.  In  great  excess,  it  may  possibly,  as  has  been  stated,  in- 
flame the  bowels.  The  case  of  a  drunkard  is  on  record,  who,  to  obviate 
the  effects  of  drinking,  took  four  or  five  tablespoonfuls  of  the  powder, 
and  was  soon  afterwards  attacked  with  vomiting,  purging,  and  other 
symptoms  of  gastro-intestinal  inflammation,  of  which  he  died.  (Tyson, 
Land.  Med.  Gaz.,  xxi.  177.)  But  I  have,  in  many  dropsical  cases,  ad- 
ministered two  ounces  daily  of  cream  of  tartar,  for  weeks,  in  divided 
doses,  and  never  yet  saw  any  effects  which  were  at  all  dangerous  in 
their  character ;  and  cannot  help  suspecting,  that  the  previous  debauch 
of  this  patient  had  more  to  do  with  the  result  than  tlie  cream  of  tartar. 

This  cathartic  is  admirably  adapted  to  the  treatment  of  dropsy ;  but, 
as  it  is  more  efficient  in  that  complaint  when  used  to  increase  the  urine, 
than  with  a  view  to  its  purgative  effects,  it  will  be  most  appropriately 
considered  with  the  diuretics,  in  reference  to  this  application. 

When  used  as  a  cathartic  in  dropsy,  cream  of  tartar  is  most  frequently 
combined  with  jalap.  (See  Jalapa,  vol.  ii.  p.  541.) 

Associated  with  sulphur,  it  is  much  used  in  painful  and  inflamed  hem- 
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orrhoids.  Equal  parts  of  the  two  may  be  mixed,  and  two  drachms  of 
the  mixture  given  for  a  dose. 

Added  to  senna  tea,  in  the  proportion  of  one  or  two  drachms  to  the 
pint,  it  is  thought  to  lessen  the  tendency  of  that  cathartic  to  gripe. 

It  is  not  unfrequently  employed  in  solution,  as  a  laxative  and  refriger- 
ant drink,  in  febrile  complaints.  For  this  purpose,  from  a  drachm  to  a 
drachm  and  a  half  may  be  dissolved  in  a  pint  of  boiling  water,  and  fla- 
voured with  sugar  and  lemon-peel,  or  oil  of  lemons.  This  drink,  which 
is  called  imperial,  is  not  very  different  in  taste  from  lemonade,  and  may 
be  taken  at  pleasure. 

The  dose  of  bitartrate  of  potassa  is  one  or  two  drachms  as  a  laxative, 
and  from  half  an  ounce  to  an  ounce  as  a  cathartic.  In  small  quantities, 
it  may  be  taken  in  the  form  of  an  electuary  wflh  molasses  or  syrup ; 
but,  on  the  whole,  the  best  method  of  administration  is  to  suspend  it  by 
agitation  with  water,  or  some  mild  aromatic  infusion,  to  prevent  griping, 
as  fennel-seed  tea. 

Bitartrate  of  potassa  enters  into  the  composition  of  the  Confectio 
Sulphuris,  Br.  (see  page  410)  ;  and  of  the  Pulvis  Jalapse  Compositus, 
U.  S.,  Br.  (see  page  541). 


V.  TARTRATE  OF  POTASSA  AND  SODA. 

POTASSJE    ET    SOD.E    TARTRAS.    U.  S.  —  SOVIE  ET   POTASSA 
TARTRAS.  Br.,  U.  S.  1850.  —  SOD^E  POTASSIO-TARTRAS.  Lond. 

Syn.  Rochelle  Salt.     Salt  of  Seignette.     Tartarized  Soda. 

Preparation  and  Composition.  The  salt  is  prepared  by  saturating  the 
excess  of  tartaric  acid  of  bitartrate  of  potassa  by  means  of  carbonate 
of  soda ;  the  former  salt  being  gradually  added,  in  powder,  to  a  boiling 
hot  solution  of  the  latter,  until  carbonic  acid  ceases  to  escape,  and 
saturation  is  effected.  The  solution  is  then  concentrated  and  crystal- 
lized. A  salt  is  thus  obtained,  consisting  of  one  equivalent  of  tartrate 
of  potassa  and  one  of  tartrate  of  soda,  with  eight  or  ten  equivalents  of 
water;  the  proportion  of  the  water  being  differently  stated  by  different 
authorities. 

Properties.  Rochelle  salt  is  in  fine,  large,  colourless,  prismatic  crys- 
tals, which,  when  perfect,  have  eight  or  ten  unequal  sides,  but  often  ap- 
pear as  if  split  longitudinally  into  two  portions.  These  crystals  are 
inodorous,  of  a  saline,  slightly  bitterish  taste,  less  disagreeable  than  that 
of  most  other  purgative  salts,  soluble  in  four  parts  of  cold  and  much 
less  of  boiling  water,  and  insoluble  in  alcohol.  They  are  slightly  efflo- 
rescent, and,  when  heated,  first  melt,  and  then  give  out  their  water  of 
crystallization.  At  a  high  temperature  they  are  decomposed,  and,  if 
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the  ignition  is  conducted  in  close  vessels,  a  mixture  of  charcoal  and  the 
carbonates  of  potassa  and  soda  is  left. 

Incompatibles.  Tartrate  of  potassa  and  soda  is  decomposed  by  most 
acids  and  acidulous  salts,  which  abstract  thev  soda,  and  reconvert  the 
salt  into  bitartrate  of  potassa.  It  is  also  incompatible  with  the  soluble 
salts  of  lime  or  calcium,  and  lead,  with  the  bases  of  which  its  tartaric 
acid  forms  insoluble  tartrates. 

Medical  Properties  and  Uses.  This  salt  has  been  in  use  since  the  year 
1672,  when  it  was  first  prepared  by  Seignette,  an  apothecary  of  Rochelle, 
in  France,  whence  it  derived  two  of  the  names  by  which  it  is  commonly 
known.  It  has  all  the  properties  of  the  saline  cathartics  generally,  but 
is  milder  than  the  sulphates  of  magnesia  and  soda,  and  of  a  less  disa- 
greeable taste,  and  probably  sits  somewhat  better  on  the  stomach.  In 
small  doses,  of  about  a  drachm  every  two  or  three  hours,  it  seldom 
purges  much  ;  but  is  absorbed,  and,  its  acid  being  decomposed,  renders 
the  urine  alkaline. 

It  is  much  employed  as  an  aperient  in  delicate  persons,  when  a  gentle 
refrigerant  effect  is  indicated,  together  with  evacuation  of  the  bowels. 
Within  a  short  period,  it  has  been  considerably  employed  in  the  treat- 
ment of  inflammatory  rheumatism,  with  the  view  of  rendering  the  blood 
more  alkaline.  I  have  imitated  the  practice  in  several  cases.  The  salt 
is  given  in  the  dose  of  a  drachm  every  two  or  three  hours.  In  the 
course  of  three  or  four  days,  the  urine,  if  at  first  acid,  generally  begins 
to  undergo  change,  gradually  passing  to  an  alkaline  condition ;  and  not 
unfrequently  an  amelioration  of  the  symptoms  takes  place.  But  I  have 
not  met  with  success  equal  to  that  obtained  by  some  others ;  and  do  not 
feel  confident,  from  what  I  have  seen,  that  a  simple  refrigerant  treat- 
ment, without  reference  to  the  alkalizing  of  the  blood,  would  not  prove 
equally  efficient.* 

From  its  property  of  rendering  the  urine  alkaline,  it  may  be  advanta- 
geously employed  in  cases  attended  with  excessive  deposition  of  the  urates 
in  the  urine,  whether  gouty  or  not ;  supposing  an  indication  to  exist  at 
the  same  time  for  an  aperient. 

The  dose  as  a  laxative  is  from  two  to  four  drachms,  for  full  cathartic 
effect  not  less  than  an  ounce;  care  being  taken  that  the  salt  is  dissolved 
before  being  administered. 

The  Seidlitz  powder,  of  which  the  Rochelle  salt  constitutes  the  basis, 


*  See  a  paper  by  Dr.  John  B.  Chapin  m  N.  Y.  Mcd.  Times  (iii.  385,  Aug.  1854),  de- 
tailing the  results  obtained  by  Dr.  Swett  in  the  N.  York  Hospital,  and  another  by 
Dr.  John  T.  Metcalf,  in  the  same  journal  (v.  1,  October,  1855),  giving  an  account 
of  nineteen  cases  of  acute  rheumatism  under  his  own  care  in  the  same  hospital, 
and  sixteen  others  under  the  care  of  Drs.  Griscom  and  Bulkley,  in  all  thirty-five 
cases,  of  which  only  two  were  not  benefited  by  the  treatment. 
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is  a  preparation  much  employed  as  a  gentle  aperient.  It  consists  of  one 
powder  containing  two  drachms  of  this  salt  and  two  scruples  of  bicar- 
bonate of  soda  in  one  paper,  and  another  powder  of  thirty  grains  of 
tartaric  acid  in  another  paper.  The  two  powders  are  dissolved  sepa- 
rately, the  former  in  about  two  fluidounces  of  water,  the  latter  in  one 
fluiclounce  ;  and  the  solutions  are  then  gradually  mixed,  and  taken  in  the 
state  of  effervescence.  The  tartaric  acid  unites  with  the  soda  of  the 
bicarbonate,  of  which  the  carbonic  acid  escapes,  producing  the  effer- 
vescence ;  and  the  medicine,  as  taken,  is  a  mixture  of  the  tartrate1  of 
potassa  and  soda,  with  tartrate  of  soda.  It  is  an  excellent  refrigerant 
laxative,  which  has  recently  been  adopted  by  the  U.  S.  Pharmacopeia, 
under  the  name  of  PULVERES  EFFERVESCENTES  APERIENTES.  It  is  pecu- 
liarly adapted  to  cases  in  which  the  stomach  is  delicate  or  irritable.  The 
powder  may  be  repeated  every  four  or  five  hours  till  it  operates  ;  and 
sometimes  advantage  will  accrue,  in  cases  of  great  irritability  of  stomach, 
or  in  children,  from  giving  fractions  of  a  dose,  repeated  more  frequently. 
In  such  a  case,  when  the  powders  cannot  be  duly  divided  by  weight,  the 
object  should  be  effected  by  dissolving  each  powder  in  a  certain  number 
of  measures  of  water,  and  mixing  one  or  an  equal  number  of  measures 
from  each  solution.  To  render  them  more  agreeable  to  the  taste,  one 
of  the  solutions  may  be  sweetened  and  aromatized  before  they  are 
mixed. 


VI.  TARTRATE  OF  POTASSA. 

POTASSA  TARTRAS.  U.S.,Br. 

Syn.  Soluble  Tartar. 

Preparation  and  Composition.  Soluble  tartar  is  made  by  saturating 
the  excess  of  tartaric  acid  in  bitartrate  of  potassa,  by  means  of  car- 
bonate of  potassa  ;  the  same  plan  of  proceeding  precisely  being  followed 
as  in  the  preparation  of  the  preceding  salt.  One  equivalent  of  the  bi- 
tartrate is  thus  converted  into  two  of  the  tartrate,  which  consists  of  one 
equivalent  of  tartaric  acid  and  one  of  potassa,  without  water  of  crystal- 
lization. 

Properties.  Instead  of  being  allowed  to  crystallize,  as  directed  in  the 
U.  S.  formula,  the  solution  is  generally  evaporated  to  dryness  ;  the  salt 
being  stirred  towards  the  close  of  the  process,  in  order  to  cause  it  to 
granulate.  Hence,  as  found  in  commerce,  tartrate  of  potassa  is  almost 
always  in  the  form  of  a  powder,  more  or  less  granular.  When  crystal- 
lized, it  has  the  shape  of  irregular  hexagonal  prisms  with  dihedral  sum- 
mits. In  either  form,  it  is  white,  inodorous,  of  a  saline,  bitterish,  and 
disagreeable  taste,  very  soluble  in  water,  nearly  insoluble  in  alco- 
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hol,  and  deliquescent  on  exposure  to  the  air.  When  heated  to  redness 
it  evolves  the  odour  of  caromel,  and  is  converted  into  carbonate  of  po- 
tassa,  which  is  left  behind  with  charcoal. 

Incompatible s.  Tartrate  of  potassa  is  decomposed  by  most  of  the  acids 
and  acidulous  salts,  which  reconvert  it  into  the  bitartrate  by  taking 
half  of  its  base.  Its  solution  yields  precipitates  of  insoluble  tartrates 
with  the  soluble  salts  of  lime,  bayrta,  and  lead. 

Medical  Properties  and  Uses.  This  salt  was  known  in  pharmacy 
about  two  centuries  since,  and  was  formerly  more  used  than  at  present, 
having  been  superseded  by  others  more  energetic  and  less  unpleasant. 
It  has  the  ordinary  properties  of  the  saline  cathartics,  and  may  be  em- 
ployed for  the  same  purposes.  Like  Rochelle  salt,  it  has  the  property, 
when  taken  in  small  and  repeated  doses,  of  rendering  the  urine  alkaline. 
It  has  also  the  property  of  diminishing  the  griping  effect  of  senna,  and 
has  been  especially  recommended  as  an  addition  to  the  infusion  of  that 
cathartic.  The  dose  as  an  aperient  is  from  one  to  four  drachms,  as  a 
purge  from  half  an  ounce  to  an  ounce. 


VII.  PHOSPHATE  OF  SODA. 
0  SOD^E  PHOSPHAS1.  U.  S.,  Br. 

Preparation  and  Composition.  In  the  preparation  of  this  salt,  bones 
are  first  calcined,  and  then  treated  with  sulphuric  acid  and  a  little  water. 
The  acid  takes  the  greater  part  of  the  lime  of  the  phosphate  of  lime  of 
the  bones,  forming  insoluble  sulphate  of  lime,  and  leaving  the  remainder 
combined  with  a  great  excess  of  phosphoric  acid,  in  the  state  of  a  solu- 
ble superphosphate  of  lime,  which  is  dissolved  out  of  the  mass  by  boil- 
ing water.  To  the  solution  of  superphosphate  of  lime  thus  obtained, 
after  due  concentration,  a  hot  solution  of  carbonate  of  soda  is  gradually 
added,  so  long  as  effervescence  is  produced.  The  carbonic  acid  of  the 
carbonate  escapes,  and  the  soda,  combining  with  the  excess  of  phos- 
phoric acid,  forms  a  soluble  phosphate  of  soda ;  while  the  neutral  phos- 
phate of  lime  to  which  the  superphosphate  has  been  reduced,  being  in- 
soluble, is  precipitated.  The  liquor  being  filtered  while  hot,  deposits, 
on  cooling,  the  phosphate  of  soda  in  crystals.  The  salt  obtained  is  the 
tribasic  phosphate,  consisting  of  one  equivalent  of  acid,  two  of  soda,  one 
of  basic  water,  and  twenty-four  of  water  of  crystallization. 

Properties.  Phosphate  of  soda,  recently  crystallized,  is  in  large, 
finely  transparent,  oblique,  rhombic  prisms,  which,  however,  rapidly 
effloresce  on  exposure,  and  become  white  and  opaque.  It  is  inodorous, 
and  has  a  purely  saline,  not  disagreeable  taste,  very  similar  to  that  of 
common  salt,  though  much  feebler.  It  is  soluble  in  four  parts  of  col<£ 
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and  two  of  boiling  water,  and  is  nearly  insoluble  in  alcohol.  In  con- 
sequence of  its  efflorescence,  it  gradually  becomes  stronger,  in  the  same 
dose,  if  exposed  to  the  air ;  and,  as  the  water  of  crystallization  amounts 
to  nearly  two-thirds  of  the  weight  of  the  crystals,  it  is  obvious  that  the 
degree  to  which  the  efflorescence  has  proceeded  should  be  considered  in 
regulating  the  dose.  When  heated  moderately,  the  crystals  melt,  and 
give  out  their  water  of  crystallization ;  and,  if  the  heat  be  pushed  to  red- 
ness, part  also  with  their  basic  water,  being  converted  into  a  white 
mass,  which  is  the  pyrophosphate  of  soda.  When  thus  dried,  the  salt 
loses  62.3  per  cent,  of  water. 

Incompatibles.  Phosphate  of  soda  is  incompatible  with  the  soluble 
salts  of  lime,  and  with  most  of  the  neutral  metallic  salts,  forming  in- 
soluble phosphates  with  the  bases. 

Medical  Properties  and  Unes.  This  salt  was  first  introduced  into 
use  as  a  medicine  by  Dr.  George  Pearson,  of  London,  about  the  be- 
ginning of  the  present  century.  It  has  all  the  general  properties  of  the 
saline  cathartics,  though  less  efficient  than  some  of  them.  Its  chief  re- 
commendation is  its  simple  saline  taste,  which  enables  it  to  be  taken, 
when  the  other  salts  might  be  rejected,  and  even  to  be  administered  to 
a  patient  without  his  own  knowledge,,  by  substituting  it  for  common 
salt.  The  condition,  then,  under  which  it  is  specially  indicated,  is  the 
existence  of  an  insuperable  aversion  Qf  the  patient,  or  an  obstinate  re- 
sistance of  the  stomach  to  the  ordinary  saline  cathartics,  when  these 
are  called  for  by  the  symptoms. 

Possessing,  in  its  phosphoric  acid,  a  material  essential  to  the  con- 
stitution of  the  system,  it  has  been  theoretically  supposed  that  it  might 
be  advantageously  used  in  affections  characterized  by  a  deficiency  of 
that  material,  such  as  mollities  ossium,  rickets,  disordered  nutrition 
with  deficiency  of  the  phosphates  in  the  urine,  and  scrofulous  and 
tuberculous  disease,  in  which  a  similar  deficiency  is  supposed  to  exist 
in  the  tissues.  But,  when  it  is  considered  that,  in  all  such  cases,  if  the 
deficiency  really  exist  in  the  organic  structures,  it  is  not  from  a  want  of 
a  sufficient  supply  of  the  material,  which  is  always  abundantly  offered 
in  the  food,  but  from  a  defective  power  of  assimilation,  it  will  be  readily 
admitted,  that  the  failure  of  experience  to  confirm  these  favourable  ex- 
pectations is  nothing  more  than  might  have  been  anticipated.  The 
probability  is,  that  the  phosphate  of  soda  is  capable  of  answering  the 
purposes  to  which  the  saline  cathartics  generally  are  adapted,  and 
nothing  more. 

The  dose  of  the  salt  is  one  or  two  ounces ;  the  proportion  of  water 
being  so  great  as  to  render  the  real  amount  of  saline  matter  in  the 
crystals  relatively  small,  and  the  dose  consequently  larger  than  of  most 
other  medicines  of  the  class.  It  is  said  that  a  dose  of  it  may  be  given 
i 
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dissolved  in  a  bowl  of  soup  or  gruel,  and  the  patient  not  be  aware  that 
he  is  taking  anything  more  than  common  salt  with  his  food. 


VIII.  SOLUTION  OF  CITRATE  OF  MAGNESIA. 
LIQUOR  MAGNESIA  CITRATIS.  U.  S. 

Preparation.  Though  the  solid  citrate  of  magnesia  may  be  prepared 
without  difficulty  by  a  direct  combination  of  its  constituents,  yet  it  has 
not  been  introduced  into  our  officinal  code,  nor  indeed  into  extensive 
use  ;  a  preference  being  given  to  the  liquid  form,  in  which  the  acces- 
saries of  the  preparation,  as  officinally  directed,  recommend  it  strongly 
to  a  squeamish  taste  and  delicate  stomach. 

According  to  the  directions  in  the  second  edition  of  the  U.  S.  Phar- 
macopeia of  1850,  and  the  present  edition,  the  solution  is  prepared  by 
dissolving  magnesia  in  an  excess  of  solution  of  citric  acid ;  filtering 
into  a  strong  glass  bottle  of  the  capacity  of  twelve  fluidounces,  into 
which  a  portion  of  syrup  of  citric  acid  had  been  previously  introduced ; 
then  adding  a  little  bicarbonate  of  potassa,  with  sufficient  water  nearly 
to  fill  the  bottle,  which  must  be  tightly  corked,  and  secured  by  twine  ; 
and,  lastly,  shaking  occasionally  till  the  bicarbonate  is  dissolved.  The 
first  liquid  introduced  into  the  bottle,  after  the  syrup  of  citric  acid  which 
is  intended  to  give  an  agreeable  flavour  to  the  preparation,  is  a  solution 
of  citrate  of  magnesia  'with  an  excess  of  citric  acid,  which  excess  reacts 
upon  the  subsequently  introduced  bicarbonate  of  potassa,  producing  a 
portion  of  citrate  of  potassa,  while  the  separated  carbonic  acid  is  re- 
tained in  the  liquid,  and  renders  it  brisk  and  effervescing.  The  prepa- 
ration, therefore,  is  simply  a  solution  of  citrate  of  magnesia,  with  a 
little  citrate  of  potassa,  in  water  impregnated  with  carbonic  acid,  and 
agreeably  flavoured.  The  substitution  of  bicarbonate  of  potassa,  at  the 
close  of  the  process,  for  the  carbonate  of  magnesia  formerly  employed, 
is  to  render  the  liquid  clear ;  and  the  resulting  citrate  of  potassa  is  not 
injurious. 

Properties.  The  solution  of  citrate  of  magnesia  thus  prepared  is  a 
colourless  liquid,  effervescing  when  poured  out  of  the  bottle,  and  of  an 
agreeable  acidulous  taste.  When  long  kept,  it  is  apt  to  deposit  an  insolu- 
ble form  of  citrate  of  magnesia,  and  to  be  weakened  proportionally.  The 
citrate  of  magnesia  contained  in  the  solution  is  probably  the  tribasic 
citrate,  consisting  of  one  equivalent  of  acid  and  three  of  base ;  and  the 
quantity  in  each  bottle  is  about  an  ounce  of  the  anhydrous  salt.  A 
similar  preparation  may  be  made  by  dissolving  the  solid  citrate  in 
water,  flavoured  with  lemon  syrup,  and  then  introducing,  from 
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fountain,  as  much  carbonic  acid  water  as  may  render  the  solution  suffi- 
ciently effervescent. 

Medical  Properties  and  Uses.  This  is  an  elegant  aperient,  having  the 
usual  properties  of  the  saline  cathartics,  and  in  large  doses  capable  of 
operating  efficiently.  It  is,  however,  incapable  of  supplying  the  place 
of  sulphate  of  magnesia  as  an  antiphlogistic  remedy,  and  should  not  be 
substituted  for  it  in  cases  requiring  energetic  treatment.  But,  when  the 
object  is  simply  to  evacuate  the  bowels,  and  at  the  same  time  produce  a 
moderately  refrigerant  effect,  it  may  be  employed,  with  propriety,  in  all 
cases  in  which  its  excess  of  acid  may  not  be  contraindicated.  It  is  pe- 
culiarly adapted  to  cases  in  which  the  stomach  is  very  delicate  or  irri- 
table, and  is  usually  preferred  by  patients  to  any  other  saline  cathartic, 
on  account  of  the  agreeable  taste.  For  full  purgative  effect,  the  whole 
contents  of  a  bottle  containing  twelve  fluidounces  are  required ;  but 
simply  as  an  aperient,  one-half,  or  one-third  of  the  quantity  will  gener- 
ally be  sufficient.  When  the  contents  of  the  bottle  are  only  partially 
removed,  it  should  be  immediately  well  corked,  and  kept  in  an  inverted 
position,  standing  upon  the  cork. 


c.  Mercurial  Purgatives. 

Most  of  the  mercurial  preparations  will  occasionally  act  on  the 
bowels ;  but  only  two  are  habitually  used  for  the  purpose,  namely, 
calomel  and  the  mercurial  pill;  and  of  these,  only  the  former  can  be 
strictly  considered  as  belonging  to  the  cathartics ;  the  latter  being  very 
seldom  administered,  with  a  view  to  its  action  on  the  bowels,  except  in 
connection  with  some  one  or  more  of  the  more  certain  catharthics, 
which  are  necessary  to  secure  its  effect.  We  may,  therefore,  confine 
ourselves  to  the  consideration  of  calomel,  and  of  this  simply  as  a  ca- 
thartic ;  as  upon  all  other  points  it  has  been  fully  considered  already, 
or  will  be  hereafter. 


MILD  CHLORIDE  OF  MERCURY,  OR  CALOMEL. 
HYDRARGYRI  CHLORIDUM  MITE.  U.  S.  —  CALOMELAS.  Br. 

EFFECTS. — In  a  dose  varying  from  five  to  twenty  grains,  calomel  gen- 
erally operates  briskly  as  a  cathartic,  producing  copious  bilious  stools, 
which,  when  the  dose  has  been  somewhat  large,  are  usually  of  a  dark- 
brown  colour,  often  approaching  to  black,  though  yellow  in  thin  layers, 
and  of  a  peculiar  characteristic  odour.  In  smaller  doses,  the  medicine 
VOL.  ii.— 36 
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acts  as  a  laxative;  and  the  stools,  instead  of  being  dark,  are  now,  for 
the  most  part,  of  a  bright  bilious  yellow.  In  some  instances,  espe- 
cially in  children,  they  are  green.  It  is  not  difficult  to  explain  these 
different  appearances.  When  the  bile  is  eliminated  in  moderate  excess, 
by  small  doses  of  the  medicine,  it  has  its  normal  colour  of  yellow.  When 
produced  in  great  excess,  under  a  powerful  stimulus  to  the  liver,  it  is 
dark-brown,  in  consequence  of  the  concentration  of  its  colouring  matter, 
but  becomes  yellow  if  diluted,  or  viewed  in  thin  layers  by  transmitted 
light.  If  it  meet  with  an  acid  in  the  bowels,  it  is  rendered  green,  and 
this  is  particularly  apt  to  be  the  case  in  children. 

The  purgative  action  of  calomel  is  usually  slow.  If  taken  at  bed- 
time, it  will  frequently  not  operate  until  morning;  and  generally  from 
five  to  eight  hours  elapse  before  any  decided  effect  is  experienced.  In 
most  cases,  its  operation  is  sufficiently  easy,  with  little  or  no  incon- 
venience to  the  patient ;  but  frequently  a  little  nausea  and  griping  pain 
are  felt,  about  the  time  that  purgation  commences,  or  a  little  before.  It 
very  rarely  produces  any  immediate  evidence  of  irritation  of  stomach. 

But,  though  thus  efficient  and  generally  moderate,  it  is,  in  a  relatively 
few  instances,  very  much  otherwise.  I  do  not  now  refer  to  those  cases 
in  which  the  medicine  may  be  impure  from  contamination  with  corrosive 
sublimate,  or  may  be  administered  with  substances  calculated  to  render 
it  poisonous,  as  muriate  of  ammonia  or  nitromuriatic  acid.  Given  in 
this  manner,  it  may  be  violently  irritant  in  any  case.  But  the  instances 
I  now  have  in  view  are  those  in  which  the  medicine  is  given  in  its  per- 
fectly normal  state,  and  without  improper  accompaniment.  This  violent 
action  of  calomel  is  confined  to  a  comparatively  few  individuals,  and  is 
connected  with  constitutional  peculiarity  or  idiosyncrasy,  as  it  is  the 
same  with  them  under  all  circumstances.  These  persons  have  consti- 
tutionally a  strong  susceptibility  to  the  purgative  action  of  the  medicine. 
The  dose  which,  in  most  persons,  operates  kindly,  occasions  in  them 
vomiting  and  purging  of  bile,  with  excessive  nausea,  and  severe  spas- 
modic pain  in  the  stomach  and  bowels ;  in  fact,  a  complete  attack  of 
cholera  morbus,  which,  however,  so  far  as  I  have  observed,  always  sub- 
sides in  a  few  hours,  or  may  be  checked  by  the  administration  of  an 
opiate.  In  these  same  individuals,  a  small  dose,  as  a  grain,  or  even 
half  a  grain,  will  operate  once  or  more  on  the  bowels,  producing  bright 
bilious  discharges,  and  with  no  great  inconvenience,  but  still  some  grip- 
ing pain,  and  feelings  of  nausea  or  sinking  in  the  epigastrium.  This 
peculiar  susceptibility  I  have  known  to  be  hereditary.  In  all  these  cases, 
the  unpleasant  effects  are  not  produced  for  several  hours,  proving  that 
they  are  not  the  result  of  a  direct  irritant  action  of  the  calomel  on  the 
gastric  mucous  membrane,  but  arise  probably  from  the  bile  thrown  out 
into  the  duodenum. 

A  peculiarity  of  the  purgative  operation  of  calomel  is,  that  it  is  not 
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increased  by  an  increase  of  the  dose  after  a  certain  point.  Up  to  that 
point,  it  obeys  the  general  law  of  acting  in  proportion  to  its  dose ;  but, 
when  the  quantity  has  been  ascertained  capable  of  producing  the  full 
cathartic  effect,  it  may  be  almost  indefinitely  increased,  without  any  or 
with  very  little  increase  of  the  discharges ;  and,  indeed,  the  effect  is 
sometimes  lessened.  It  will  be  seen,  when  we  come  to  the  consideration 
of  the  mode  in  which  calomel  acts  as  a  purge,  that  this  peculiarity  can 
be  satisfactorily  explained. 

Another  interesting  point  is  that  neither  this,  nor  any  other  prepa- 
ration of  mercury,  is  disposed  to  operate  specially  on  the  bowels  when 
admitted  into  the  system  through  the  outer  surface. 

Occasionally,  when  taken  as  a  purgative,  calomel  will  salivate.  This 
is  not  apt  to  happen  when  it  operates  well  upon  the  bowels,  and,  there- 
fore, occurs  less  frequently  from  large  than  small  doses.  But  there  are 
individuals  peculiarly  susceptible  to  the  constitutional  influence  of  mer- 
cury, who  are  always  salivated  by  calomel  in  purgative  doses,  whether 
given  alone  or  in  combination  with  other  cathartics.  One  of  the  worst 
cases  of  ptyalism  I  ever  witnessed  was  produced  by  eight  grains,  given 
as  a  purge  to  a  female  aifected  with  erysipelas.  For  such  persons  mer- 
curials should  be  prescribed  with  great  caution,  and  in  very  small  doses. 

Children  require  much  larger  doses  of  calomel  as  a  purgative,  pro- 
portionably,  than  adults.  A  quantity  which  will  generally  operate 
readily  on  a  grown  person,  will  often  scarcely  act  on  a  child  two  years 
old,  unless  aided  by  other  cathartics.  Generally  speaking,  calomel  acts 
mildly,  though  effectually,  on  children.  In  a  very  few  instances,  when 
it  has  failed  to  purge,  I  have  known  it  to  produce  a  slight  ptyalism  in 
infants ;  but  this  is  extremely  rare.  In  two  or  three  cases,  it  has  seemed 
to  me  to  be  the  cause  of  ulcers  in  the  mouth,  in  children  from  one  to 
three  years  old,  when  due  caution  was  not  observed  to  secure  a  purga- 
tive effect  by  the  subsequent  administration  of  castor  oil ;  but  the  ulcers 
healed  without  difficulty,  and  no  evil  resulted.  As  to  the  fears  enter- 
tained of  deformity  of  the  limbs,  spinal  disease,  white  swellings,  etc., 
I  believe  they  are  quite  chimerical.  It  is  highly  probable  that  these 
affections  have  occurred  in  children  to  whom  a  dose  of  calomel  had 
once  been  given  ;  but  they  might  as  justly  be  ascribed  to  a  dose  of  mag- 
nesia, or  rhubarb,  or  castor  oil,  or  even  more  justly  to  the  milk  of  the 
mother,  which  the  child  takes  every  day.  Out  of  hundreds  of  infantile 
cases,  in  which  I  have  seen  calomel  purges  administered,  I  have  in  no 
one  instance  known  of  any  permanent  injury. 

MODE  OF  OPERATING. — In  itself,  calomel  can  scarcely  be  considered 
as  irritant.  This  would  seem  to  be  a  necessary  consequence  of  its  in- 
solubility. Hence  its  want  of  acrid  taste,  and  the  absence  of  all  evi- 
dence of  irritation,  for  some  time  after  it  has  been  taken  into  the  stom- 
ach. The  probability  is  that,  simply  as  calomel,  it  is  perfectly  bland 
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when  in  contact  with  the  alimentary  mucous  membrane.  But,  in  con- 
sequence probably  of  the  presence  of  chlorides  in  the  contents  of  the 
canal,  it  slowly  forms  small  portions  of  the  soluble  double  chlorides  of 
mercury  and  the  alkaline  metals,  as  shown  by  Mialhe  (see  page  303), 
which  are  sooner  or  later  absorbed,  but,  while  still  in  the  canal,  must 
prove  somewhat  irritant  to  the  mucous  surface.  It  is  not  impossible 
that  calomel  may  in  this*'way,  in  some  degree,  act  as  a  cathartic ;  but  I 
believe  that  its  influence  on  the  bowels  depends  chiefly  on  another 
cause. 

It  is  very  rare  that  the  stools  produced  by  calomel  are  not  highly  bil- 
ious ;  and  the  most  probable  view  of  its  purgative  action  is,  I  think, 
that  the  bile  which  it  causes  to  be  poured  into  the  duodenum  is  the  real 
purgative.  We  know  well  that  an  excess  of  bile  in  the  bowels,  resulting 
from  morbid  causes,  purges,  and  not  unfrequently  also  vomits,  as  in 
bilious  diarrhoea  and  cholera  morbus.  Its  presence  in  the  same  place, 
under  the  influence  of  calomel,  must  be  followed  by  the  same  results. 

It  is  an  interesting  question  how  calomel  acts  in  producing  this  in- 
crease of  the  bilious  secretion.  Some  suppose  that  it  is  merely  by  irri- 
tating the  orifices  of  the  biliary  ducts,  and  the  neighbouring  mucous 
membrane,  upon  the  general  principle,  that  an  irritation  of  the  surface, 
upon  which  the  outlet  of  a  gland  opens,  causes  an  increased  action  of 
the  gland,  as  food  in  the  mouth  causes  an  increased  flow  of  saliva.  But, 
if  this  were  the  true  mode  of  action,  other  irritants  should  have  the  same 
effect ;  and  gamboge,  elateriurn,  and  other  drastics  should  be  more  pow- 
erful cholagogues  than  calomel ;  whereas  it  is  very  doubtful  whether 
they  produce  any  specific  effect  whatever  on  the  liver.  A  much  more 
reasonable  supposition  appears  to  me  to  be,  that  the  calomel,  as  fast  as 
rendered  soluble  in  the  stomach  and  bowels,  is  taken  up  by  the  radicles  of 
the  portal  veins,  and  thus  conveyed  immediately  to  the  liver.  It  has 
been  proved,  by  experiment,  that  foreign  substances  in  the  stomach  and 
bowels  find  a  much  more  ready  entrance  into  the  circulation,  through 
the  portal  veins,. than  through  the  lymphatics  or  lacteals ;  and  there 
can  be  little  doubt  that  this  is  the  case  with  the  mercurial.  Distributed, 
then,  through  the  liver,  and  brought  into  immediate  contact  with  the 
cells  of  the  acini,  it  excites  these  to  increased  action,  and  thus  produces 
the  great  excess  of  the  bile  characteristic  of  its  operation. 

We  can  thus  account  for  the  fact  that  calomel  is  much  less  apt  to 
salivate  when  it  purges.  It  might  be  supposed  that  this  was  owing  to 
the  discharge  of  the  calomel  itself  from  the  bowels,  and,  no  doubt,  this 
is  one  cause ;  but  I  believe  a  stronger  is  that,  when  absorbed  and  con- 
veyed into  the  liver,  it  is  throw'n  off  by  the  secreted  bile,  and  thus  pre- 
vented from  gaining  access  to  the  system.  When  the  liver  does  not 
respond  to  this  influence,  either  from  the  minute  amount  of  the  mercurial 
absorbed,  or  from  its  own  insusceptibility,  the  medicine  passes  onward 
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into  the  general  circulation,  and  affects  the  system.  When  calomel 
does  not  purge,  there  is  a  want  of  responsive  action  of  the  liver,  and 
hence  it  often  salivates.  Some  persons  are  not  readily  purged  by  the 
medicine,  but  are  proportionally  more  easily  ptyalized ;  others  are 
purged  very  readily,  -and  by  minute  quantities  ;  and  I  have  noticed 
that  it  was  difficult  to  bring  the  systems  of  the  latter  under  the  influ- 
ence of  mercury  given  by  the  mouth. 

The  excessive  susceptibility  occasionally  exhibited  to  an  irritant  in- 
fluence on  the  stomach  and  bowels,  already  alluded  to,  may  be  readily 
explained  upon  these  principles.  In  these  cases,  it  may  be  remembered 
that  the  irritation  is  not  felt  until  several  hours  after  the  medicine  has 
been  taken.  This  would  not  be,  if  the  irritation  were  direct  on  the 
mucous  membrane.  When  the  vomiting,  purging,  and  spasmodic  pains 
come  on,  the  matters  discharged  are  highly  bilious,  and  the  phenomena 
almost  precisely  like  those  of  severe  bilious  diarrhoaa  or  cholera.  It  is 
thus  the  acrid  bile  that  produces  the  irritation.  The  fact,  then,  appears 
simply  to  be,  that,  in  these  persons,  the  liver  is  extremely  sensitive  to 
the  action  of  the  absorbed  mercurial,  so  that  a  quantity  which,  in  an 
ordinary  individual,  would  in  no  degree  sensibly  affect  the  secretory 
function,  in  them  acts  on  it  powerfully.  I  have  already  stated  that 
half  a  grain  of  calomel  will  in  these  persons  almost  always  act  as  a 
laxative,  with  bilious  stools ;  and  it  is  in  patients  of  this  kind,  that  I 
have  repeatedly  failed  in  any  attempts  at  salivation  through  the  ali- 
mentary canal. 

We  can  also,  upon  this  principle,  understand  why  the  mercurials,  ap- 
plied externally,  do  not  as  a  general  rule  purge.  The  medicine,  upon 
entering  into  the  circulation,  does  not  pass  through  the  liver,  and 
reaches  that  organ  only  as  it  does  all  other  parts  of  the  body,  through 
the  arteries.  The  quantity,  therefore,  carried  into  the  liver  is  insufficient 
materially  to  affect  its  secretory  function ;  which,  moreover,  may  be  less 
responsive  to  excitants  reaching  it  through  the  general  circulation,  than 
to  those  brought  to  it  by  the  portal  vein,  which  probably  supplies  it 
mainly  with  material  for  secretion. 

Another  important  fact  is  explicable  upon  the  principles  here  laid 
down.  It  has  been  stated  that,  beyond  a  certain  dose  of  calomel,  which, 
however,  may  vary  for  different  individuals,  and  for  the  same  individual 
at  different  times,  an  increase  of  the  medicine  is  not  attended  with  an 
increase  of  effect.  Thus  10  or  15  grains  will  act  as  vigorously  as  a 
drachm,  or  an  ounce.  It  will  be  recollected  that  only  that  portion  of  the 
calomel  which  is  dissolved  in  the  alimentary  canal  really  operates ; 
whether  by  a  direct  action  on  the  membrane,  or  through  the  liver  by 
absorption.  Now  the  quantity  dissolved  is  limited,  as  proved  by  Mialhe, 
by  the  amount  of  the  chlorides  present  in  the  canal.  If  this  is  small, 
no  matter  how  large  the  dose  of  the  calomel,  the  effect  will  be  small ;  if 
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large,  the  effect  will  be  proportionate  to  the  quantity,  until  the  whole 
converting  power  of  the  chlorides  is  exhausted,  after  which  the  calomel 
becomes  inert.  Thus,  if  there  be  any  chloride  present,  a  small  dose  of 
calomel  will  operate  to  the  full  extent  of  its  quantity ;  while  a  larger 
quantity  will  be  limited  in  its  effects  by  the  amount  of  chlorides ;  and 
as  these  may  be  supposed  to  differ  in  different  persons,  and  in  the  same 
person  at  different  times,  it  is  understood  how  the  greatest  effect  of  the 
calomel  must  also  vary. 

The  comparative  insusceptibility  of  children  to  the  purgative  opera- 
tion has  been  explained  in  the  same  way.  It  is  supposed  that,  from  the 
character  of  their  diet,  or  other  cause,  there  is  apt  to  be  less  of  the  chlo- 
rides in  their  stomach  and  bowels  than  in  those  of  adults.  There  is 
consequently  less  of  the  calomel  rendered  soluble,  and  proportionably 
less  purgative  action. 

POISONOUS  EFFECTS. — Much  has  been  said  of  the  poisonous  effects  of 
calomel.  In  numerous  instances,  even  in  moderate  doses,  it  is  asserted 
by  some  writers  to  have  produced  the  most  alarming  symptoms,  and 
sometimes  to  have  occasioned  death;  and,  in  very  large  doses,  has  been 
accused  of  exercising  the  most  murderous  powers.  Yet  authorities  more 
numerous,  and  quite  as  authentic,  can  be  adduced  in  favour  of  its  harm- 
lessness  in  large  quantities;  and,  in  this  country,  every  physician  knows 
that  it  has  been  given  in  doses  of  a  scruple,  a  drachm,  several  drachms, 
an  ounce  even,  by  adventurous  practitioners,  without  obvious  injury.  I 
have  been  told  of  one  case  of  acute  disease,  in  the  course  of  which  a 
pound  was  employed,  without  any  reason  to  suppose  that  it  hastened 
the  fatal  issue.  Cannot  these  discrepancies  be  reconciled  ?  The  reader 
who  has  attentively  perused  the  preceding  observations  upon  the  effects 
and  mode  of  action  of  calomel,  is  I  think  furnished  with  a  clue  which 
may  lead  him  out  of  this  labyrinth  of  contradictions.  I  have  not  the 
least  doubt,  that  much  of  what  has  been  said  on  the  injurious  effects  of 
calomel  has  been  the  result  of  partial  or  prejudiced  observation,  often 
ascribing  the  consequences  of  disease,  or  merely  accidental  coincidences 
from  other  causes,  to  the  use  of  this  remedy.  I  cannot  but  think  so ; 
because,  in  the  course  of  a  practice  extending  through  a  period  of  more 
than  forty  years,  during  which  I  must  have  prescribed  calomel,  and 
seen  it  prescribed  to  thousands,  I  cannot  recall  a  single  instance,  within 
my  own  personal  experience  or  observation,  not  only  of  any  fatal  effect, 
but  of  any  serious  permanent  injury  from  its  use.  Yet  nothing  is  more 
certain  than  that  fatal  effects  have  sometimes  been  produced  by  it ;  that, 
in  a  large  number  of  cases,  it  has  brought  patients  into  states  of  greater 
or  less  danger;  and  that,  in  a  %w  of  these,  there  has  been  left  behind, 
after  recovery,  serious  deformity  of  the  face,  and  perhaps  other  per- 
manent injury.  It  will  be  understood  that  I  am  here  considering 
calomel  as  employed  in  purgative  doses,  and  without  a  view  to  its 
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systemic  effects,  of  which  enough  has  been  said  under  mercury  as  an 
alterative. 

X  When  calomel  has  produced  dangerous  or  fatal  irritation  or  inflam- 
mation of  the  alimentary  mucous  membrane,  the  result  may  be  ascribed 
either  1.  to  its  containing  a  considerable  proportion  of  corrosive  subli- 
mate, 2:  to  its  being  administered  shortly  after,  or  at  the  same  time 
with  muriate  of  ammonia,  nitromuriatic  acid,  or  other  agent  capable  of 
rendering  it  soluble  in  the  gastric  liquids,  or  3.  to  the  accidental  pres- 
ence of  a  large  and  abnormal  quantity,  in  the  stomach  and  bowels,  of 
the  alkaline  chlorides,  under  circumstances  favourable  to  the  rapid 
chemical  change  in  the  calomel,  already  referred  to.  It  is  obvious  that 
it  is  the  last  only  of  these  sources  of  injury  that  may  not  be  avoided 
with  due  care ;  and  even  this  is  so  rare  an  event,  if  we  are  to  decide 
upon  the  grounds  of  experience,  that  no  injury  need  be  apprehended, 
with  a  moderate  observance  of  the  ordinary  rules  of  prudence.  The 
change  is  effected  slowly  by  these  agents  as  they  exist  in  the  stomach 
and  bowels;  and,  if  proper  attention  is  paid  to  the  warnings  given  in 
any  particular  case,  all  danger  may  be  avoided  by  free  purgation  with 
castor  oil  or  sulphate  of  magnesia.  I  do  not  here  consider  the  danger 
of  hypercatharsis,  to  which  every  patient  of  an  ignorant  or  reckless 
practitioner  is  liable,  from  an  abuse  of  this,  as  of  any  other  energetic 
purgative. 

Another  danger  from  calomel  is  that,  instead  of  operating  upon  the 
bowels,  it  may  violently  affect  the  system,  and  operate  destructively 
through  excessive  inflammation  of  the  mouth  and  neighbouring  parts, 
or  great  disturbance  of  the  vital  functions.  This  is,  I  believe,  a  much 
more  serious  source  of  evil  than  the  preceding.  No  practitioner  who 
uses  calomel  at  all  as  a  purgative  is  absolutely  secure  against  these  re- 
sults ;  for  the  susceptibility  in  some  individuals  is  so  great,  that  the 
smallest  quantity  ever  used  with  a  view  to  cathartic  effect,  may  induce 
in  them  severe  ptyalism.  Yet,  with  due  caution,  not  only  in  the  use 
of  the  medicine,  but  in  making  inquiries  as  to  the  constitutional  peculi- 
arities of  individuals  in  this  respect,  the  danger  is  so  diminished  as  to 
be  almost  infinitely  small ;  and  it  should  not  be  allowed  to  weigh;  for  a 
moment,  against  the  great  benefits  to  be  derived  from  the  medicine. 

The  question  now  suggests  itself,  whether  the  use  of  calomel,  in  the 
large  doses  referred  to,  is  compatible  with  this  due  caution.  I  think  it 
is  not.  Nothing  is  more  true  than  that  they  are  often  given  with  entire 
impunity,  especially  in  those  diseases  of  the  stomach  and  bowels  for 
which  they  have  been  most  frequently  prescribed.  The  reason  of  this 
impunity  is,  obviously,  that  only  a  sm"all  proportion  of  the  calomel 
really  acts,  the  other  being  entirely  inert  as  regards  any  dynamic  oper- 
ation, and  equivalent  only  to  as  much  inert  powder  of  any  other  kind, 
having  the  same  physical  qualities.  The  portion  of  the  calomel  which 
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operates  is  only  that  which  is  rendered  soluble,  and  this  is  limited  by 
the  amount  in  the  stomach  and  bowels  of  the  reagents  calculated  to 
render  it  soluble.  Now,  as  a  general  rule,  there  is  not  enough  of  these 
to  do  more  than  to  enable  a  full  dose  of  calomel  to  act  on  the  bowels 
vigorously;  and,  as  a  general  rule,  therefore,  there  is  no  danger  of 
serious  gastro-enteritis.  Moreover,  still  speaking  in  a  general  way,  the 
change  in  the  calomel  which  fits  it  for  absorption  is  so  slow,  as  not  to 
endanger  serious  mischief,  even  though  the  calomel  should  not  happen 
to  be  rapidly  carried  off  by  purgation.  But  there  are  exceptions  to 
these  general  rules.  There  may  happen  to  be  chemical  agents  enough  in 
the  bowels  to  react  on  much  more  than  the  ordinary  amount  of  calomel, 
and  convert  it  into  a  powerful  irritant;  and  there  may  happen  also  to 
be  an  excessive  susceptibility  to  the  constitutional  impression.  There 
will,  therefore,  be  occasional  danger,  from  these  large  doses,  of  serious 
gastro-enteritis,  or  hyperemesis  and  hypercatharsis,  or  of  a  dangerous 
action  on  the  mouth  or  the  vital  functions.  This  risk  should  never  be 
incurred,  unless  for  some  highly  important,  and  otherwise  unattainable 
end ;  and  it  is  extremely  doubtful,  in  my  mind,  whether  disease  offers 
to  us  any  occasion  of  this  kind.  Induced  by  these  considerations,  I 
have  never  employed  the  excessive  doses  of  calomel  recommended  by 
some  writers,  and  would  not  advise  their  employment  under  any  cir- 
cumstances by  others.  There  will  be  occasion  to  say  more  upon  this 
point,  when  treating  of  the  use  of  large  doses  of  calomel  in  dysentery 
and  cholera. 

THERAPEUTIC  APPLICATION. — Calomel  is  peculiarly  called  for  as  a 
purgative,  whenever,  in  connection  with  any  other  demand  for  cathartic 
medicine,  there  is  an  indication  for  stimulating  the  secretory  function  of 
the  liver.  This  indication  is  presented  by  diseases  attended  with  tor- 
por of  the  liver,  general  portal  congestion,  or  congestion  of  the  liver 
itself,  and  by  those,  moreover,  in  which  it  may  be  desirable  to  deplete 
from  the  portal  circulation,  though  not  congested,  or  to  act  revul- 
sively  towards  the  liver  for  the  relief  of  inflammation  or  congestion 
elsewhere. 

Bilious  remittent  and  yellow  fevers  often  offer  the  indication,  espe- 
cially at  the  commencement ;  the  former  being  very  often  and  almost 
characteristically  associated  with  congestion  of  the  liver,  the  latter  with 
almost  complete  atony  of  the  organ.  A  full  purgative  dose  of  calomel, 
therefore,  or  of  some  other  cathartic  compound  containing  it,  is  generally 
administered  as  the  commencing  step  in  the  treatment  of  these  com- 
plaints; and,  in  the  course  of  them,  it  may  sometimes  be  advisable  to 
repeat  the  dose,  when  the  same  conditions  exist ;  though  the  end  is,  in 
general,  better  attained  in  the  latter  case,  by  the  use  of  smaller  doses 
of  calomel  or  blue  pill,  followed  by  sulphate  of  magnesia,  or  other  gen- 
tle cathartic.  The  miasmatic  intermittent  may  also  be  treated  in  the 
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same  way,  whenever  the  disease  appears  to  be  complicated  with  similar 
conditions  of  the  liver. 

Under  the  name  of  bilious  disorder,  there  often  occurs,  in  the  hot 
seasons,  an  affection  of  the  digestive  organs  characterized  by  uneasiness 
of  the  stomach,  defective  appetite,  sometimes  nausea,  a  furred  tongue, 
general  discomfort,  and  often  apparently  causeless  dejection  of  spirits. 
The  eyes  not  unfrequently  have  a  sallow  tinge,  and  the  bowels  are  tor- 
pid, or  the  discharges  are  light-coloured,  or  dark,  indicating  defective  or 
deranged  action  of  the  liver.  Full  mercurial  purgation  will  generally 
entirely  relieve  this  affection,  and  probably  prevent  the  occurrence  of 
some  more  serious  attack,  as  bilious  colic,  cholera  morbus,  dysentery,  or 
jaundice. 

In  all  cases  of  constipation,  with  deficiency  of  bile  in  the  passages,  a 
purgative  dose  of  calomel  may  be  given.  This  condition  often  precedes 
an  attack  of  jaundice,  which  may  thus  be  prevented. 

In  jaundice  itself,  of  the  ordinary  kind,  attended  with  clay-coloured 
passages,  and  bilious  urine,  a  purgative  dose  of  calomel,  alone  or  com- 
bined, should  be  given  at  the  commencement,  and  occasionally  repeated 
in  the  course  of  the  disease. 

Acute  hepatitis  generally  offers  the  same  indication.  Where  a  purga- 
tive is  required,  calomel  should  almost  always  be  used,  either  alone,  or 
connected  with  other  cathartics.  In  the  chronic  variety,  active  purga- 
tion is  seldom  desirable,  and  it  is  rather  the  alterative  than  the  cathartic 
action  of  the  medicine  that  is  wanted. 

In  acute  splenitis,  calomel  should  be  given  at  the  outset,  with  a 
view  to  deplete  from  the  portal  circle,  so  intimately  connected  with  that 
organ. 

Dysentery,  in  its  severer  forms,  presents  the  same  indication  most 
decidedly.  There  is  usually  deficient  secretion  of  bile  in  this  disease ; 
depletion  from  the  portal  circulation  is  strongly  called  for;  and  a  de- 
rivative influence  from  the  colon  and  rectum  to  the  liver,  through  the 
portal  vein,  is  a  not  less  obvious  want  in  the  case.  Hence,  calomel  has 
generally  been  deemed  a  most  important  remedy  in  this  disease,  and,  in 
its  worst  forms,  there  are  few  if  any  more  effective.  In  cases  of  only 
moderate  severity,  the  ordinary  dose  of  the  mercurial  may  be  sufficient ; 
but,  in  the  worst  forms,  a  large  dose  of  fifteen  or  twenty  grains  may  be 
given  at  first,  and  the  medicine  may  be  repeated  in  smaller  doses  after- 
wards. Should  it  salivate,  it  will  be  all  the  better. 

In  bilious  colic,  calomel  is  strongly  called  for  by  the  congested  state 
of  the  liver,  and,  in  conjunction  with  opium,  is  the  most  important  rem- 
edy in  the  disease.  It  should  be  given  immediately.  From  two  to  four 
grains  of  opium,  with  from  six  to  twelve  grains  of  calomel,  may  be  ad- 
ministered in  divided'doses  at  short  intervals,  until  the  pain  is  relieved, 
and  then  followed  by  castor  oil,  sulphate  of  magnesia,  or  infusion  of 
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senna  with  that  salt,  so  as  to  secure  efficient  action  on  the  bowels. 
Colica  pictonum  may  be  treated  in  the  same  way. 

In  gastritis,  severe  enteritis,  and  peritonitis,  calomel  may  often  be 
advantageously  used  as  a  cathartic,  at  the  commencement  of  the  dis- 
ease. To  gastritis  it  is  adapted,  because  among  the  least  irritant  of  ca- 
thartics to  the  mucous  membrane,  and  the  one  most  likely  to  be  retained 
on  the  stomach.  In  enteritis,  particularly  of  the  variety  which  affects 
the  whole  thickness  of  the  bowel,  or  at  least  extends  to  the  muscular 
coat,  and  thus  induces  constipation,  it  is  recommended  by  the  same  ad- 
vantages. In  both,  as  well  as  in  peritonitis,  it  also  operates  usefully 
by  depleting  from  the  portal  circle,  and  at  the  same  time  operating 
revulsively  to  the  liver.  In  all  these  cases,  it  should  be  given  either 
uncombined,  or  conjoined  with  opium ;  and  may  be  followed  in  due  time, 
should  it  not  operate,  by  one  of  the  quicker  of  the  mild  cathartics,  as 
castor  oil,  or  sulphate  of  magnesia. 

In  infantile  diseases,  calomel  is  peculiarly  efficacious.  It  is  recom- 
mended here  by  its  want  of  unpleasant  taste,  by  its  retention  upon  the 
stomach  when  others  are  rejected,  and  by  the  general  mildness  of  its 
operation.  It  is  useful,  moreover,  in  the  complaints  of  children,  in  some 
way  which  I  cannot  explain,  and  altogether  independently,  so  far  as  I 
can  judge,  of  any  action  upon  the  liver.  Upon  this  point,  my  experi- 
ence scarcely  permits  me  to  doubt.  I  have  often  seen  the  diseases  of 
children  yield  promptly  to  a  dose  of  calomel,  which  have  refused  to  yield 
to  other  cathartics.  In  their  irritative  fevers,  cephalic  affections,  pec- 
toral inflammations,  verminose  complaints,  and  various  disorders  of  the 
bowels,  calomel  will  often  act  most  happily.  In  children  more  than  a 
year  old,  it  may  be  given  whenever  an  indication  exists  for  active  pur- 
gation, and  no  special  indication  is  presented  for  some  other  cathartic. 
Some  apprehend  great  evils  from  it,  and  shun  it  most  religiously  in 
these  cases.  I  cannot  conceive  the  grounds  of  their  fears.  At  least,  I 
can  say  most  truly,  that  I  am  not  aware  that  I  have  ever  seen  it  do 
serious  harm.  It  should,  however,  never  be  allowed  to  remain  long  in 
the  bowels  without  acting ;  but  always,  if  it  do  not  operate  in  six  or 
eight  hours,  be  followed  by  castor  oil,  or  other  quick  and  mild  purga- 
tive. A  good  plan  is  to  give  it  late  at  night,  and  to  administer  the  other 
cathartic  early  in  the  morning  if  required.  The  calomel  is  best  admin- 
istered uncombined. 

Employment  as  a,  Supposed  Sedative.  In  epidemic  cholera,  dysen- 
tery, yellow  fever,  etc.,  it  has  been  recommended  in  large  doses  as  a 
sedative  agent.  It  is  asserted  that,  when  given  very  largely  in  these 
cases,  so  far  from  causing  local  or  general  excitement,  it  produces,  on 
the  contrary,  a  remarkable  sedative  effect,  allaying  the  local  irritation, 
checking  vomiting  and  purging,  lowering  the  frequency  and  force  of 
the  pulse  and  the  heat  of  skin,  and  greatly  contributing  to  the  cure.  As 
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to  the  quantity  administered,  there  have  scarcely  been  any  fixed  limits; 
and  experiment  has  run  wild,  in  the  latitude  of  choice,  which,  according 
to  this  theory,  is  permitted  to  the  adventurous  practitioner.  The  old 
doses  have  been  quite  disregarded.  Twenty  grains  every  half  hour, 
hour,  or  two  hours  have  been  quite  within  bounds,  in  cases  of  epidemic 
cholera.  Two  drachms  at  the  beginning,  and  a  drachm  every  hour  or 
two  afterwards,  have  been  given ;  and  an  instance  is  recorded,  in  which 
thirty  drachms  were  administered  in  48  hours,  with  moderate  ptyalism 
and  recovery ;  and  fifty-three  drachms  in  42  hours,  in  a  fatal  case,  with- 
out observable  effect.  (Pereira,  Mat.  Med.,  3d  ed.,  p.  854.)  In  this  coun- 
try, the  remedy  has  been  used  in  teaspoonful  doses ;  and  I  have  before 
mentioned  an  instance,  in  which  a  pound  is  said  to  have  been  given  in 
the  course  of  the  disease.  I  have  never  used  calomel  in  this  method, 
and  can  say  nothing  in  regard  to  it  of  my  own  knowledge.  Why  it  is 
generally  safe,  the  reader  can  understand.  Perhaps  only  from  ten  to 
twenty  grains  act  dynamically ;  all  the  rest  is  inert.  But  it  does  not 
follow  that  this  inert  portion  may  not  be  operating  advantageously  by 
its  physical  properties.  It  is  not  impossible  that,  diffusing  itself  over 
the  mucous  surface,  adhering  everywhere  to  the  villi,  and  filling  up  the 
follicles,  it  may  form  a  protective  coating  for  the  tender  surface,  which 
may  guard  it  against  the  irritating  contents  of  the  bowels,  as  a  piece  of 
caoutchouc,  or  gutta  percha  plaster,  will  protect  an  external  inflamed 
surface,  and  thus  favour  the  subsidence  of  the  inflammation.  Its  pres- 
ence and  weight  may  also  interfere  with  and  depress  the  function  of  the 
irritated  part,  and  thus  check  the  excessive  secretion.  Upon  similar 
principles,  it  is  thought  that  subriitrate  of  bismuth  restrains  diarrhoea, 
and  indeed  cures  the  complaint.  All  this  may  be  true ;  but  I  doubt 
whether  the  advantage  gained  is  equal  to  the  hazard.  Some  may  be 
benefited ;  many  may  be  unaffected,  neither  receiving  good  nor  harm ; 
but  there  may  be  some,  as  before  suggested,  to  whom,  under  certain 
circumstances,  the  measure  may  do  irreparable  injury;  and,  unless  we 
had  more  satisfactory  evidence  of  a  good  effected  which  could  be  at- 
tained in  no  other  way,  it  would  be  the  part  of-prudence  not  to  imitate 
the  practice. 

Administration.  The  dose  of  calomel  for  an  adult  is  from  five  to 
twenty  grains  ;  for  a  child  two  or  three  years  old,  about  four  grains. 
One  or  two  grains  may  be  given  to  infants  under  a  year.  It  may  be 
administered  in  powder,  mixed  with  syrup  or  molasses,  or  in  the  form 
of  pill,  which  should  be  freshly  made,  so  as  to  be  readily  broken  up  in 
the  liquids  of  the  stomach.  Should  it  not  operate  in  six  or  eight  hours 
at  furthest,  it  should  be  followed  by  another  cathartic,  as  castor  oil,  one 
of  the  saline  purgatives,  or  senna,  to  hasten  its  action.  To  ensure  its 
operation,  and  increase  the  purgative  effect,  it  is  not  unfrequently  given 
in  combination  with  other  cathartics,  as  rhubarb,  aloes,  jalap,  scam- 
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mony,  compound  extract  of  colocynth,  etc.  It  is  one  of  the  ingredients 
of  the  compound  cathartic  pill  (U.  S.),  which  may  often  be  advanta- 
geously employed  in  the  diseases  above  mentioned,  when  calomel  is  in- 
dicated. But  in  all  cases  in  which  the  stomach  is  irritable,  the  calomel 
should  be  given  alone. 


3.  Drastics,  or  Drastic  Purges. 

I.  SCAMMONY. 

SCAMMONIUM.  U.  S. 

SCAMMONY  ROOT.  — SCAMMONI,E  RADIX.  Br. 

Origin.  Scammony  is  the  concrete  milky  juice  of  the  root  of  Convol- 
vulus Scammonia,  a  climbing  perennial  plant  of  Syria  and  Asia  Minor, 
with  a  long  tapering  root,  and  numerous  slender,  twining  stems.  The 
dried  root  has  been  adopted  as  an  officinal  by  the  British  Pharmacopoeia, 
rather,  however,  for  the  preparation  of  the  resin  of  scammony,  than  for 
use  itself  as  a  medicine.  In  the  collection  of  scammony,  the  root  is  cut 
off  obliquely  near  the  top,  and  the  juice,  as  it  exudes,  received  into  small 
shells,  whence  it  is  transferred  into  some  convenient  receptacle,  in  which 
it  is  allowed  to  harden.  In  the  course  of  concretion,  it  probably  under- 
goes a  slight  fermentation,  attended  with  the  production  of  minute 
bubbles  of  air  throughout  its  substance,  which  it  retains  when  it  be- 
comes solid.  Very  little,  however,  of  the  pure  concrete  juice  is  sent  into 
the  market.  It  is  almost  always  more  or  less  mixed  with  foreign  sub- 
stances, as  meal,  chalk  or  other  form  of  carbonate  of  lime,  gummy  mat- 
ter, an  extract  prepared  from  the  plant,  etc.  This  admixture  is  made 
partly  by  the  peasants  who  collect  the  scammony,  partly  after  it  has 
been  brought  into  the  market  of  Smyrna;  and,  in  the  latter  place,  the 
adulteration  is  carried  on  according  to  a  regulated  plan,  the  amount  of 
impurity  being  graduated  inversely  to  the  price.  Formerly,  the  better 
kinds  were  sold  under  the  name  of  Aleppo  scammony,  from  the  town  in 
the  vicinity  of  which  the  drug  was  collected ;  and  the  inferior  kinds 
under  that  of  Smyrna  scammony,  from  the  place  of  export;  but  this  dis- 
tinction has  been  abandoned,  as  it  no  longer  applies  to  the  drug  ex- 
isting in  the  markets ;  almost  the  whole  that  is  used,  the  better  as  well 
as  the  worse,  coming  from  Smyrna. 

Properties  Scammony  is  in  two  distinct  forms,  one  of  which,  sup- 
posed to  be  tolerably  pure,  is  called  virgin  scammony,  the  other,  in 
which  there  is  almost  always  more  or  less  admixture  of  impurities,  may 
be  denominated  common  scammony. 

Virgin  scammony  is  in  irregular  lumps,  grayish  on  the  outside,  easily 
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broken,  with  a  fracture  somewhat  shining,  resinous,  and  of  a  greenish- 
black  colour,  or  grayish-green  becoming  black  on  exposure,  and  trans- 
lucent at  the  edges.  Examined  by  a  magnifying  glass,  it  is  seen  to  be 
full  of  minute  air-cells. 

Common  scammony  is  in  circular  cakes,  flat  on  both  sides,  or  plano- 
convex, from  four  to  six  inches  in  diameter,  and  from  half  an  inch  to 
two  inches  thick,  of  different  colour  in  different  specimens,  some  being 
of  a  light  greenish-gray,  others  ash,  or  olive,  or  slate-coloured,  and  some- 
times almost  black.  This  variety  is  compact,  heavy,  hard,  finely  porous, 
wTith  a  fracture  generally  more  or  less  shining,  though  sometimes  dull, 
of  a  grayish  colour,  becoming  darker  on  exposure,  and  with  translucent 
splinters. 

Both  kinds  yield  a  light-gray  powder.  The  smell  is  feeble,  but  some- 
what like  that  of  old  cheese ;  the  taste,  very  slight  at  first,  is  after  a 
time  acrid,  and  sometimes  slightly  bitterish. 

Composition.  Scammony  is  essentially  a  gum-resin,  with  some  other 
unimportant  ingredients.  It  yields  the  gum  to  water,  the  resin  to  alco- 
hol or  ether,  and  both  to  diluted  alcohol.  Rubbed  up  with  water,  it 
forms  a  milky  emulsion.  The  activity  of  the  medicine  resides  exclu- 
sively in  the  resin,  the  proportion  of  which  differs  very  much  in  the  dif- 
ferent specimens ;  amounting  to  90  per  cent,  in  the  purest  scammony; 
but,  in  that  to  be  found  in  the  market,  varying  from  80  down  to  about 
40  per  cent.,  and,  in  the  greatly  adulterated  specimens,  sinking  to  10 
per  cent,  or  lower.  The  proportion  of  resin  may  be  considered  as  a 
test  of  the  strength  and  purity  of  the  drug.  The  adulteration  with  meal 
may  be  detected  by  the  blue  colour  imparted  by  the  starch  to  iodine; 
that  with  carbonate  of  lime,  by  effervescence  with  muriatic  acid. 

Substances  have  been  sold  as  scammony  which  were  derived  from 
other  plants,  or  entirely  factitious,  being  made  up  of  materials  not  ex- 
isting in  the  genuine  drug.  One  of  these,  often  designated  as  Montpel- 
lier  Scammony,  is  said  to  be  prepared,  in  the  South  of  France,  from  the 
juice  of  Gynanchummonspeliacum.  They  are  now,  probably,  not  to  be 
found  in  our  shops. 

Medical  Effects  and  Uses.  Scammony  has  been  employed  from  the 
earliest  records  of  medicine.  It  is  an  energetic,  hydragogue  cathartic, 
generally  producing  more  or  less  griping  when  it  operates,  sometimes 
acting  harshly,  and,  in  over-doses,  capable  of  producing  dangerous  in- 
flammation of  the  gastro-intestinal  mucous  membrane.  It  is  probable 
that  the  gum  qualifies  the  harshness  of  the  resinous  ingredient,  by  in- 
volving its  particles,  and  thus  mechanically  preventing  their  full  effect 
on  the  surface  of  the  membrane ;  and  some  of  the  additions  made  to  it, 
in  its  place  of  production,  viewed  in  the  same  light,  though  they  render 
a  larger  dose  of  the  medicine  necessary,  may  prove  serviceable  by  mod- 
erating its  violence.  Scammony  is  seldom  administered  alone,  but  gen- 
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erally  with  other  cathartics,  to  give  them  increased  energy  or  rapidity 
of  action.  It  is  occasionally  combined  with  calomel ;  but  is  probably 
most  used  as  an  ingredient  of  the  compound  extract  of  colocynth,  and 
consequently  of  the  compound  cathartic  pills,  of  which  that  extract 
forms  a  part.  It  may  be  employed  whenever  an  energetic  purgative  is 
required,  and  there  is  no  irritability  of  stomach,  or  gastric  or  intestinal 
inflammation.  Its  griping  may  be  obviated,  in  some  degree,  by  giving 
aromatics  at  the  same  time. 

Administration.  The  dose  of  virgin  scammony  is  from  5  to  15  grains, 
that  of  the  common  kind,  from  10  to  30  grains.  The  medicine  is  best 
administered  in  emulsion,  made  by  rubbing  it  up  with  gum  arabic  or 
almonds,  sugar,  and  one  of  the  aromatic  waters.  There  are  several 
officinal  preparations. 

Compound  Powder  of  Scammony  (PuLVis  SCAMMONII  COMPOSITUS, 
Br.)  consists  of  four  parts  of  scammony,  three  of  jalap,  and  one  part  of 
ginger,  separately  finely  powdered,  then  thoroughly  mixed,  and  lastly 
passed  through  a  fine  sieve.  Such  combinations  are,  I  think,  best  left 
to  extemporaneous  prescription.  The  dose  of  the  powder  is  from  ten  to 
thirty  grains. 

Confection  of  Scammony  (CONFECTIO  SCAMMONII,  Br.)  is  a  British 
preparation,  made  by  rubbing  powdered  scammony  and  ginger  with 
syrup  and  honey  into  a  uniform  mass,  and  mixing  with  this  a  small 
proportion  of  the  oils  of  caraway  and  cloves.  The  dose  is  from  thirty 
grains  to  a  drachm. 

Resin  of  Scammony  (RESINA  SCAMMONIT,  U.  S.;  SOAMMONI^E  RESINA, 
Br.)  is  directed,  by  the  U.  S.  Pharmacopoeia,  to  be  made  by  exhausting 
scammouy  with  alcohol,  concentrating  the  tincture  to  a  syrupy  con- 
sistence, and  pouring  the  residue  into  water.  The  precipitate  which 
forms  is  then  separated,  thoroughly  washed  with  water,  and  dried  with 
a  gentle  heat.  The  British  Pharmacopoeia  prepares  it  from  the  pow- 
dered root  of  the  Convolvulus  scammonia,  by  first  exhausting  it  with 
alcohol,  then  adding  water  to  the  tincture  to  precipitate  the  resin,  dis- 
tilling off  the  alcohol,  allowing  the  residue  to  stand  till  cool,  then  pour- 
ing off  the  water,  washing  the  precipitate  thoroughly  with  boiling  water, 
and  drying  it.  The  resin  is  nearly  identical  in  effects  as  prepared  by 
the  two  processes,  being  the  active  principle  separated  from  the  inert 
matter  whether  of  the  scammony  or  the  root.  The  U.  S.  resin  is  of  a 
greenish-brown  colour,  with  a  slight  odour  and  taste  of  scammony,  and 
is  very  soluble  in  ether  and  alcohol.  If  treated  with  charcoal,  it  be- 
comes of  a  pale  brownish-yellow,  and  loses  the  smell  and  taste  of  scam- 
mony. The  British  preparation  is  brownish,  transparent,  and  of  a 
sweetish  fragrant  odour,  which  is  wholly  different  from  that  of  scam- 
mony, and  is  derived  from  the  root.  The  dose  is  from  four  to  eight 


CHAP.  I.]  DRASTICS. — COLOCYNTH.  575 

grains.  The  best  form  for  exhibition  is  an  emulsion  made  by  rubbing 
it  with  unskimmed  milk,  in  which  any  taste  that  it  may  have  is  quite 
lost. 


II.  COLOCYNTH. 

COLOCYNTHIS.  U.  S.,  Br. 

Origin.  Colocynth  is  the  prepared  fruit  of  Gitrullus  Golocynthis 
(Cucumis  Colocynthis,  Linn.),  or  bitter  cucumber,  an  annual  plant,  with 
trailing  stems,  bearing  considerable  resemblance  to  the  water-melon, 
growing  wild  in  the  islands  of  the  Archipelago,  and  in  various  parts  of 
Africa  and  Asia.  The  fruit,  which  is  about  as  large  as  an  orange,  and 
yellow  when  ripe,  is  gathered  in  autumn,  deprived  of  its  cortical  portion, 
and  dried,  before  being  sent  to  market. 

Properties.  The  prepared  fruit,  as  kept  in  the  shops,  is  in  globular 
balls,  about  two  or  three  inches  in  diameter,  extremely  light,  of  a  whit- 
ish colour,  and  composed  of  a  soft,  spongy,  tough  pulp,  or  medullary 
matter,  and  numerous  seeds,  which  constitute  about  75  per  cent,  of  the 
whole  weight.  The  spongy  portion  has  a  very  feeble  odour,  and  an  in- 
tensely bitter,  nauseous  taste.  The  seeds  also  are  bitter,  but  in  a  less 
degree;  and,  having  comparatively  little  of  the  purgative  property, 
should  be  rejected,  when  the  colocynth  is  prepared  for  use.  Both  the 
bitterness  and  medical  virtues  of  the  pith  are  extracted  by  water  and 
alcohol. 

Active  Principle.  Colocynth  owes  its  virtues  to  a  peculiar,  neuter, 
bitter  principle,  called  colocynthin,  which  is  intensely  bitter,  soluble 
in  alcohol,  less  soluble  in  water,  and  precipitated  from  its  aqueous  solu- 
tion by  infusion  of  galls.  This  principle  is  not  isolated  for  medical  use. 
There  are  also  in  the  pulp  considerable  quantities  of  pectic  acid  and 
mucilaginous  matter,  which  cause  the  decoction  or  hot  infusion  to 
gelatinize  on  cooling. 

Medical  Effects  and  Uses.  Colocynth  is  a  powerful,  drastic,  hydra- 
gogue  purgative,  occasionally,  even  in  ordinary  doses,  operating  harshly, 
and  capable,  in  over-doses,  of  producing  violent  irritation  of  the  stomach 
and  bowels,  with  severe  griping  pains,  bloody  stools,  etc.  It  has  in 
several  instances  caused  death,  through  inflammation  of  the  alimentary 
canal ;  and  in  one  instance,  mentioned  by  Dr.  Christison,  this  result 
took  place  from  a  teaspoonful  and  a  half  of  the  medicine.  The  irrita- 
tion and  inflammation  have  extended  also  to  the  kidneys,  bladder,  and 
genitals,  showing  that  the  bitter  principle  is  probably  absorbed,  and 
operates  through  the  circulation.  Colocynth  is  said  sometimes  to  act 
as  a  diuretic,  and,  if  given  so  that  its  bitter  principle  might  be  absorbed 
without  purging,  it  would  be  very  likely  to  produce  this  effect.  It  is 
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thought  also  to  act  on  the  liver,  and  by  some  to  have  a  peculiar  disposi- 
tion to  operate  on  the  lower  bowels,  and,  I  have  little  doubt,  is  tonic  in 
minute  doses.  It  seems,  indeed,  to  bear  some  resemblance  to  aloes,  in 
its  mode  of  action,  though  much  more  hydragogue,  and  more  powerful. 

It  is  very  seldom  administered  alone,  but  almost  always  in  connection 
with  other  cathartics,  to  which  it  gives  increased  activity,  while  its 
own  violence  is  mitigated.  In  this  mode,  it  is  employed,  in  the  full  dose, 
whenever  an  energetic  cathartic  effect  is  demanded,  and  in  small  doses, 
as  a  laxative,  in  torpid  conditions  of  the  liver,  and  of  the  stomach  and 
bowels  generally.  It  is  wholly  unfit  for  cases  in  which  the  stomach  or 
bowels  are  inflamed. 

The  dose  of  colocynth  is  from  five  to  ten  grains.  When  administered 
in  pill  or  powder,  the  pulp  should  be  thoroughly  rubbed  with  gummy 
or  starchy  matter,  so  as  to  pulverize  it  well,  and  obtund  its  acrimony 
by  separating  its  particles;  and  a  little  sulphate  of  potassa  would  be  a 
good  addition,  with  a  view  to  a  more  thorough  division  and  incorpora- 
tion of  the  materials.  The  decoction  and  tincture,  though  active,  are 
little  employed,  and  not  officinal  in  the  United  States  or  Great  Britain. 
The  form  in  which  colocynth  is  almost  exclusively  used,  in  this  country, 
is  that  of  extract ;  and  the  compound  extract  is  among  the  most  popular 
of  the  cathartics. 

The  simple  extract,  denominated  officinally  Alcoholic  Extract  of  Col- 
ocynth (EXTRACTUM  COLOCYNTHIDIS  ALCOHOLicuM,  U.  £),  is  prepared 
from  the  medullary  part,  deprived  of  the  seeds,  by  completely  exhaust- 
ing it  with  diluted  alcohol,  then  carefully  evaporating  the  resulting 
tincture  to  dryness,  and  reducing  the  residue  to  powder.  Diluted  alco- 
hol is  a  much  better  solvent  for  this  purpose  than  boiling  water  formerly 
used,  because  it  leaves  behind  the  gummy  matter  and  pectin,  which  are 
not  only  inert,  but  impair  the  character  of  the  extract  containing  them. 
This  preparation  is  used  exclusively  as  an  ingredient  of  the  compound 
extract  next  considered. 

Compound  Extract  of  Colocynth  (EXTRACTUM  COLOCYNTHIDIS  COM- 
POSITUM,  U.  S.,  Br.)  is  prepared,  according  to  the  directions  of  our 
present  Pharmacopoeia,  by  simply  mixing,  in  the  form  of  fine  powder, 
alcoholic  extract  of  colocynth,  Socotrine  aloes,  resin  of  scammony,  car- 
damom, and  soap.  The  U.  S.  Pharmacopoeia  of  1850  prepared  it,  as 
the  British  now  does,  by  exhausting  colocynth  with  diluted  alcohol,  then 
adding  to  the  tincture  aloes,  scamrnony,  and  soap,  and  lastly  evaporating 
to  the  proper  consistence,  adding  powdered  cardamom  near  the  end  of 
the  process.  The  preparation  is  thus  seen  to  contain  the  virtues  of  colo- 
cynth, scammony,  and  aloes,  with  soap  to  give  it  due  consistence,  ren- 
der the  mass  more  soluble,  and  perhaps  to  qualify  the  drastic  character 
of  the  more  active  ingredients,  and  an  aromatic  to  obviate  nausea  and 
griping.  It  is  much  used  in  small  doses,  as  a  tonic  aperient,  in  consti- 
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pation  with  a  torpid  state  of  the  bowels,  inactive  hepatic  function,  or 
dyspeptic  condition  of  the  stomach.  In  the  full  dose,  it  is  a  powerful, 
yet  sufficiently  mild  purgative,  adapted  to  all  conditions  in  which  a  full 
and  effectual  operation  upon  the  bowels  is  required,  whether  in  refer- 
ence simply  to  the  evacuation  of  the  bowels  themselves,  or  to  a  revul- 
sive, or  hydragogue  effect.  It  is  very  frequently  given  in  combination 
with  calomel,  in  the  complaints  in  which  the  latter  cathartic  is  pecu- 
liarly indicated  ;  and  constitutes  one  of  the  ingredients  of  the  Compound 
Cathartic  Pills  of  our  Pharmacopoeia,  no\vso  extensively  used  through- 
out the  country.  Hyoscyamus  is  often  combined  with  it,  in  order  to 
correct  any  griping  tendency,  and  is  an  excellent  addition.  Such  a 
combination  was  officinal  with  the  Edinburgh  College,  under  the  name 
of  PILULE  COLOCYNTHIDIS  ET  HYOSCYAMI,  consisting  of  two  parts  of 
the  extract  and  one  of  hyoscyamus,  which  might  be  given  in  about  the 
same  dose  as  the  extract  itself. 

The  dose  of  the  compound  extract  of  colocynth  is  from  five  to  thirty 
grains.  The  medium  full  dose  may  be  stated  at  fifteen  grains,  if  the 
preparation  be  made  from  good  materials.  From  three  to  five  grains 
should  operate  as  an  aperient. 

The  Compound  Pill  of  Colocynth  (PILULA  COLOCYNTHIDIS  COM- 
POSITA),  and  the  Pill  of  Colocynth  and  Hyoscyamus  (PILULA  COLOCYN- 
THIDIS ET  HYOSCYAMI)  of  the  British  Pharmacopeia,  though  containing 
essentially  the  same  ingredients  as  the  former-preparations,  of  the  same 
name,  of  the  British  Colleges,  are  somewhat  differently  prepared ;  the 
former  being  made  by  mixing  together  powdered  colocynth,  Barbadoes 
aloes,  scammony,  and  sulphate  of  potassa,  with  a  little  oil  of  cloves,  and 
beating  the  whole  into  a  mass  with  water ;  the  latter,  by  the  same  pro- 
cess, except  that  extract  of  hyoscyamus  is  added  at  the  same  time  as 
the  oil  of  cloves.  The. sulphate  of  potassa  is  thought  to  favour  the 
comminution  of  the  other  solid  ingredients.  The  dose  is  from  five  to 
twenty  grains. 


III.  BLACK  HELLEBORE. 

HELLEBORUS.  U.  S. 
Syn.  Melampodium. 

Origin.  Black  hellebore  is  the  root  (rhizome  and  fibres)  of  Helleborus 
niger,  a  small,  herbaceous,  perennial  plant,  sometimes,  from  its  period 
of  inflorescence,  and  the  aspect  of  its  flower,  called  the  Christmas  rose. 
The  plant  is  a  native  of  the  hilly  regions  of  southern  and  middle  Europe, 
from  the  Archipelago  on  the  one  side,  to  the  Bay  of  Biscay  on  the  other. 
The  root,  as  used  in  this  country,  is  imported  chiefly  from  Germany. 
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Properties.  It  consists  of  a  blackish  or  brownish  knotted  head  or 
rhizome,  very  irregular  in  shape,  half  an  inch  thick  or  less,  and  several 
inches  long,  showing  the  remains  of  the  leafstalks  on  its  upper  surface, 
with  numerous  dark  brown,  radical  fibres,  cylindrical,  about  as  thick 
as  a  straw,  and  from  four  to  twelve  inches  long,  which  are  sometimes 
attached  to  the  sides  and  under  surface  of  the  rhizome,  sometimes  sepa- 
rate, and  generally  more  or  less  broken.  The  colour  of  the  root  is  in- 
ternally whitish ;  and,  when  one  of  the  radicles  is  broken  transversely, 
the  pith  appears  somewhat  stellate.  By  these  characters,  the  root  may 
generally  be  distinguished  from  those  of  other  plants,  which  are  said  to 
be  now  frequently  mixed  with  or  substituted  for  it.  The  root  has  a 
very  feeble  odour,  said  to  resemble  that  of  seneka,  and  a  taste  which, 
though  slight  at  first,  becomes  bitterish,  acrid,  and  nauseous.  In  the 
fresh  root  the  taste  is  extremely  acrid  and  burning ;  but  the  acrimony 
is  diminished  by  drying,  and  very  much  impaired  by  time.  Water  and 
alcohol  extract  its  virtues ;  which  are  much  injured  by  long  boiling. 

Active  Principle.  Black  hellebore  contains  a  volatile  oil,  with  which 
its  acrimony  is  probably  connected,  in  some  measure  at  least,  and  upon 
the  escape  of  which  may  possibly  depend  the  diminution  of  the  activity 
of  the  drug  by  drying  and  by  time.  There  is  also  said  to  be  an  acrid 
fixed  oil  among  its  ingredients ;  and  a  peculiar  principle  has  been  dis- 
covered, called  helleborin,  which  is  white,  crystallizable,  bitter  to  the 
taste,  with  a  slight  tingling  effect  on  the  tongue,  and  neuter  in  its  rela- 
tion to  acids  and  alkalies.  (See  U.  S.  Dispensatory.)  How  far  this 
principle  is  connected  with  the  medicinal  activity  has  not,  I  believe, 
been  ascertained.* 


*  Some  entirely  new  views  of  the  properties  of  black  hellebore  have  been  pre- 
sented by  Professor  Schroff.  of  Vienna,  based  upon  experiments  on  rabbits,  and  on 
man  both  healthy  and  diseased.  I  give  them  in  a  note,  because  they  are  so  much 
in  opposition  to  common  opinion,  that  they  cannot  be  received  as  quite  correct, 
until  confirmed  by  further  research.  The  root,  he  says,  is  inodorous,  nearly  taste- 
less, and  destitute  of  any  active  volatile  principle,  as  it  is  not  more  energetic  fresh 
than  dried.  It  has  little  medicinal  activity.  Two  drachms  of  the  fresh,  and  a 
drachm  of  the  dried  root  are  well  supported  by  rabbits,  and  the  same  is  the  case 
with  the  watery  or  ethereal  extract  in  the  dose  of  from  15  grains  to  a  drachm.  In 
man,  23  grains  of  the  watery  and  half  the  quantity  of  ethereal  extract  produce  no 
remarkable  effect.  The  root  collected  in  May  is  most  active.  The  physiological 
effects  are  ascribable  to  a  narcotic  and  an  acrid  principle;  the  former  producing 
heaviness  of  the  head,  vertigo,  abnormal  sounds,  dilatation  of  the  pupil,  troubled 
•sleep,  the  retardation  of  the  pulse,  etc.;  the  second,  vomiting,  stomachic  and  in- 
testinal pains,  and  diarrhoea,  which  is,  however,  exceptional.  Sometimes  the  sali- 
vary and  urinary  secretions  are  increased.  Professor  Schroff  does  not  admit  that 
black  hellebore  has,  with  man,  the  properties  of  a  drastic  cathartic.  It  even  pro- 
duces more  frequently  constipation  than  purgation;  though  it  very  often  occasions 
loss  of  appetite,  nausea,  and  even  vomiting.  When  it  causes  death,  it  acts  by  para- 
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Medical  Properties  and  Uses.  Black  hellebore  was  long  thought  to 
be  the  celebrated  hellebore  of  the  ancients;  but,  at  present,  it  is  gen- 
erally believed  that  the  latter  was  the  root  of  another  species,  Helle- 
borus  orientalis,  which  has  been  found  growing  in  the  districts,  where 

lyzing  the  heart;  probably  through  the  ganglionic  nerves,  which  it  reaches  through 
the  blood.  It  never  produces  gastro-intestinal  inflammation.  The  watery  extract 
is  less  active  than  the  alcoholic;  the  former  containing  only  the  narcotic  principle, 
while  the  latter  contains  both  (Archives  Generates,  Aout,  1859,  p.  232.)  From  this 
summary  of  the  properties  of  black  hellebore,  it  would  appear  to  belong  less  to  the 
cathartics  than  to  the  nervous  sedatives,  and  would  take  rank  with  digitalis,  aconite, 
American  hellebore,  etc.  (Note  to  the  second  edition.) 

In  the  yet  unsettled  state  of  our  knowledge  of  the  chemical  and  physiological 
properties  of  the  hellebores,  I  deem  it  better  to  keep  the  reader  acquainted  with  the 
results  of  experimental  research,  as  they  are  presented  to  us  in  the  journals,  than 
to  endeavour  to  draw  precise  conclusions,  for  which  there  are  yet  scarcely  sufficient 
grounds.  The  most  recent  experiments  are  those  of  Messrs.  Marine"  and  Husemann, 
who  examined  three  different  species,  II.  viridis,  H.  niger,  and  H  fcetidus,  and  pre- 
sent us  the  following  results.  In  the  lower  leaves  and  roots  of  these  species  there 
are  two  active  fixed  principles,  of  the  nature  of  glucosides,  and  in  the  H.  fcetidus 
probably  a  third  principle  which  is  volatile.  The  two  non-volatile  principles  are 
named  by  the  authors,  respectively,  helleborin  and  helleborein.  They  are  both 
poisonous  to  the  lower  animals,  and  iuferentially  also  to  man.  The  volatile  oil, 
referred  to  in  the  text,  freed  from  these  glucosides,  may  be  taken  in  considerable 
quantities  without  dangerous  effects. 

Hellelorein  is  characteristically  indifferent  to  alkalies  or  ferments,  but  is  readily 
soluble  and  easily  absorbed.  Though  not  irritant  to  the  skin  when  protected  by 
the  cuticle,  it  is  strongly  so  to  the  mucous  membranes;  inflaming  the  conjunctiva, 
causing  sneezing  when  in  contact  with  the  Schneiderian  membrane,  and  exciting 
the  salivary  secretion  both  by  its  local  influence,  and  through  the  circulation  when 
absorbed.  In  very  small  doses,  it  prod«ces  no  observable  eifect  when  swallowed, 
but,  if  allowed  to  accumulate,  it  causes  anorexia,  nausea,  and  even  vomiting,  with 
pain,  augmented  secretion,  and,  if  in  sufficient  quantities,  gastro-enteritis.  The 
kidneys  and  female  genitals  are  also  stimulated.  While  very  small  doses  act  on 
the  heart  similarly  to  cligitalin,  retarding  the  circulation;  large  doses  greatly  ac- 
celerate the  contractions  of  that  organ,  often  even  fatally;  and  gradual  paralysis 
and  convulsions  may  coexist  with  this  effect  on  the  heart. 

Helleborin  is  less  soluble  in  water,  and  less  irritant  to  the  mucous  membrane,  but 
more  poisonous  in  small  doses.  The  tongue  is  affected  by  it  as  by  aconite  The 
nervous  system  is  peculiarly  disturbed.  In  greater  or  less  degree,  according  to  the 
dose,  disordered  nervous  symptoms  are  produced  in  animals,  beginning  with  hur- 
ried breathing,  restlessness,  tension  and  trembling  of  the  muscles,  great  depression, 
uncertain  movement,  then  retardation  of  the  pulse  and  breathing,  irritability  of  the 
surface,  great  dilatation  of  the  pupil,  loss  of  hearing,  and  finally  almost  complete 
anaesthesia,  with  strong  cerebral  and  spinal  congestion,  and  even  apoplexy.  In 
other  respects  helleborin  coincides  in  its  effects  with  other  narcotics. 

The  decidedly  poisonous  properties  of  H.  fcetidus,  which  contains  less  of  the  helle- 
borin, is  probably  owing  to  its  volatile  principle,  together  with  the  helleborein. 
(Am.  Journ.  of  Pharm  ,  May,  1866,  p.  245;  from  the  Druggists'  Circular,  April,.  1866,. 
p.  90.) — Note  to  the  third  edition. 
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the  plant  used  by  the  ancients  is  known  to  have  been  most  abundant. 
In  the  recent  state,  the  root  is  said  to  be  violently  acrid,  producing, 
when  applied  to  the  skin,  inflammation  and  even  blistering;  but  this 
property  is  much  diminished  by  drying,  and  is  lost  by  time.  When 
taken  internally,  the  medicine  has  been  considered  as  a  drastic  hydra- 
gogue  cathartic,  with  a  disposition  to  stimulate  the  uterus,  and  was 
therefore  ranked  with  the  emmenagogues.  It  is,  however,  uncertain 
in  its  operation,  sometimes  acting  harshly  in  doses,  in  which,  at  other 
times,  it  produces  little  or  no  effect,  and  in  over-doses  causing  hyper- 
catharsis,  with  vomiting,  abdominal  pains,  cramps,  and  convulsions, 
which  have  sometimes  ended  fatally.  This  inequality  of  action  may 
arise,  in  part,  from  difference  of  susceptibility  in  the  persons  taking  it, 
which  seems  to  be  common  in  relation  to  the  Ilanunculacea?,  and  partly 
from  the  great  inequality  in  the  strength  of  the  medicine,  in  conse- 
quence of  the  deterioration  it  undergoes  by  keeping.  Some  suppose 
that  its  active  matter  is  absorbed,  and  has  a  special  disposition,  like 
that  of  aloes,  to  act  on  the  pelvic  viscera.  From  the  manner  in  which  it 
acts  poisonously  on  the  lower  animals,  it  has  been  supposed  to  operate 
also  specially  on  the  brain. 

The  hellebore  of  the  ancients  had  great  reputation  in  the  treatment 
of  insanity,  melancholia,  and  epilepsy;  and  was  believed  to  operate 
usefully  in  these  -complaints  through  its  purgative  properties ;  but  it  is 
not  impossible  that  the  supposed  narcotic  influence  may  have  had  some 
instrumentality  in  the  favourable  results.  The  ancients  used  it  also  in 
amenorrhoea,  dropsy,  worms  in  the  bowels,  and  affections  of  the  skin. 
In  this  country,  black  hellebore  is  little  employed,,  except,  perhaps,  in 
amenorrhcea,  in  which  it  is  supposed^  to  be  useful  by  a  specific  action 
on  the  uterus,  independently  of  purgation.  At  one  time  I  employed 
the  medicine  to  a  considerable  extent,  but  found  it  so  often  quite  inef- 
fectual, and  at  all  times  so  uncertain,  that  I  long  since  abandoned  the 
use  of  it  altogether.*  My  want  of  success  with  it  may  have  been  owing  to 
the  deteriorated  character  of  the  drug,  in  consequence  of  its  having  been 
long  kept  in  the  shops.  I  can  readily  understand,  however,  that,  in  the 
countries  where  it  may  be  obtained  fresh,  and  of  unimpaired  powers,  it 
may  be  a  useful  remedy  in  the  complaints  in  which  its  congener  was 
employed  by  the  ancients. 

*  This  want  of  success  is  readily  explained,  if  the  researches  of  Professor  Schroff 
are  correct.  In  this  case,  it  would  seem  that  the  inactivity  referred  to  in  the  text 
is  owing,  not  to  the  loss  of  power  by  time,  but  in  fact  to  original  deficiency.  The 
remarks  above  made  in  reference  to  the  acrimony  of  the  fresh  root,  its  drastic 
cathartic  properties  when  recently  dried,  and  its  loss  of  power  by  time,  were  of 
course  based  on  the  authority  of  European  writers;  as  the  plant  is  not  cultivated 
in  this  country,  and  the  author  has  never  had  the  opportunity  of  using  the  fresh 
root.  (Note  to  the  second  edition.) 
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The  dose  of  the  root,  with  a  view  to  full  effect,  is  from  ten  to  twenty 
grains.  From  three  to  six  grains  of  it  may  be  given  as  an  alterative 
and  aperient,  in  skin  affections  and  portal  congestion.  A  decoction, 
made  by  boiling  two  drachms  in  a  pint  of  water,  has  been  recommended 
in  the  dose  of  a  fluidounce  every  four  hours. 

The  Alcoholic  Extract  (EXTRACTUM  HELLEBORI  ALCOHOLICUM,  U.  S.), 
prepared  as  directed  in  the  U.  S.  Pharmacopeia,  may  be  administered 
in  the  dose  of  ten  or  twelve  grains. 

But  the  Tincture  of  Black  Hellebore  (TINCTTJRA  HELLEBORI,  U.  S., 
Lond.),  not  unfrequenfcly  called  tinctura  melampodii,  is  the  preparation 
most  employed.  It  is  used  chiefly  in  amcnorrhoea,  in  the  dose  of  one  or 
two  fluidrachms.  Dr.  Meade,  who  especially  recommended  it  in  this 
affection,  gave  two  teaspoonfuls,  in  a  glass  of  warm  water,  twice  a  day. 


IV.  GAMBOGE. 

GAMBOGIA.  U.  S.  —  CAMBOGIA.  Br. 

Origin.  Gamboge  is  the  concrete  juice  of  a  tree,  growing  in  the 
Siamese  province  of  Cambodia,  and  in  Cochin  China,  and  long  since 
supposed  to  be  a  species  of  Garcinia,  from  the  close  resemblance  of  its 
product  to  that  of  one  of  the  Garcinise  of  Ceylon,  the  Hebradendron 
Cambogioides  of  Graham.  This  supposition  has  been  confirmed  by  re- 
cent researches,  and  it  is  now  pretty  well  determined,  through  the 
agency  chiefly  of  Dr.  Christison,  of  Edinburgh,  and  Mr.  Daniel  Han- 
bury,  of  London,  that  the  tree  is  a  variety  of  the  Garcinia  Morella,  of 
Ceylon,  from  which  it  differs  mainly  in  having  pedicelled  instead  of 
sessile  flowers.  When  the  leaves  or  young  shoots  of  this  tree  are  broken, 
a  yellow  opaque  juice  exudes,  which  is  either  received  in  hollow  bamboo 
canes,  where  it  is  allowed  to  harden,  or  is  collected  in  convenient  recep- 
tacles, and,  after  attaining  the  proper  consistence,  is  worked  by  the  hand 
into  rolls  or  other  forms.  Accordingly,  it  exists  in  commerce  in  two 
shapes,  distinguished  as  the  pipe,  and  the  lump  or  cake  gamboge.  The 
former  is  in  cylindrical  rolls,  separate  or  agglutinated  together,  some- 
times bent  on  themselves,  an  inch  or  more  in  thickness  and  of  variable 
length,  often  striated  longitudinally  on  the  outer  surface,  and  more  or 
less  hollow  within.  The  latter  is  in  irregular  masses,  often  filled  with 
impurities,  and  generally  of  inferior  value.  The  striated  surface  of  the 
rolls  is  ascribed  to  the  impressions  from  the  inner  surface  of  the  bamboo, 
and  the  hollow  in  the  centre  to  the  shrinking  during  concretion. 

Properties.  The  colour  of  the  surface  is  a  dull  orange,  diversified 
with  greenish  stains,  and  often  concealed  by  the  yellow  powder  pro- 
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duced  by  attrition.  The  broken  surface  is  conchoidal,  smooth,  shining, 
and  of  a  fine  reddish-orange  colour.  The  powder  is  of  aJaeautiful  bright 
yellow.  Gamboge  is  without  smell,  and'has  little  taste,  but,  when  kept 
for  a  short  time  in  the  mouth,  produces  an  acrid  impression.  It  is  in- 
flammable. With  water  it  forms  a  beautiful,  bright-yellow,  opaque 
emulsion.  It  is  a  gum-resin,  consisting  mainly  of  gummy  and  resinous 
matter,  the  former  of  which  is  soluble  in  water,  the  latter  in  alcohol  or 
ether,  and  both  in  alkaline  solutions.  It  is  wholly  dissolved,  when 
treated  successively  by  water  and  ether.  The  colour,  acrimony,  and 
medical  virtues  reside  in  the  resinous  ingredient,  which  constitutes  a 
proportion  of  the  whole,  varying,  in  different  specimens,  from  about  75 
to  90  per  cent.  The  resin  is  quite  peculiar,  and,  having  the  acid  prop- 
erty of  neutralizing  the  alkalies,  has  received  the  name  of  gambogic  acid. 

Medical  Properties  and  Uses.  In  full  doses,  gamboge  is  a  powerful, 
drastic,  hydragogue  cathartic,  producing  very  copious  watery  stools,  and 
often  operating  with  much  harshness.  It  is  very  apt  to  cause  nausea 
and  vomiting;  and  its  action  is  often  attended  with  griping  pains  and 
general  depression.  Its  disposition  to  nauseate  shows  a  special  affinity 
for  the  upper  portion  of  the  alimentary  canal,  or  rather  a  special  suscep- 
tibility of  this  portion  of  the  canal  to  its  influence.  Some  ascribe  this 
tendency  to  its  ready  solubility  in  the  gastric  liquor;  but  assuredly  its 
active  resinous  matter  is  not  more  readily  dissolved  than  the  active  mat- 
ter of  aloes,  which  water  takes  up,  and  which  acts  specially  on  the  oppo- 
site extremity  of  the  canal.  In  smaller  doses,  it  is  less  disposed  to  irri- 
tate the  stomach,  while,  if  sufficiently  often  repeated,  it  still  operates 
upon  the  bowels.  The  gum-resin  is  also  thought  to  be  diuretic. 

In  over-doses,  it  is  capable  of  causing  death  by  the  conjoint  gastro- 
intestinal irritation  or  inflammation,  and  the  great  prostration  from 
vomiting  and  hypercatharsis  which  it  produces.  Fatal  effects  have 
resulted  from  a  drachm.  Dr.  Pereira  ascribes  the  deaths  which  have 
ensued  from  the  use  of  enormous  quantities  of  Morrison's  pills,  mainly 
to  the  gamboge  contained  in  them.  In  these  cases,  excessive  vomiting 
and  purging,  pains  and  tenderness  of  the  abdomen,  a  weak  pulse  and 
cold  extremities  have  occurred  during  life,  and  signs  of  inflammation, 
ulceration,  and  gangrene  of  the  intestines  have  been  noticed  after  death. 
(Mat.  Med.,  3d  ed.,  p.  2027.) 

Gamboge  may  be  used  whenever  an  energetic  purgative  effect  is 
called  for,  and  there  is  no  irritability  of  the  stomach  present,  and  no 
reason  to  suspect  inflammation  of  the  bowels.  But  it  is  much  more 
frequently  given  with  other  cathartics,  to  increase  and  hasten  their 
action,  than  alone. 

Dropsy  is  probably  the  disease  in  which  it  is  most  frequently  speci- 
ally employed.  It  is  adapted  to  the  treatment  of  this  complaint  by  its 
powerful  hydragogue  operation,  and  its  supposed  diuretic  powers.  But 
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caution  should  be  observed  in  its  use,  lest  it  may  aggravate  any  exist- 
ing intestinal  irritation  on  the  one  hand,  or  produce  too  great  prostra- 
tion on  the  other.  It  is  peculiarly  adapted  to  cases  attended  with 
great  torpor  of  the  bowels. 

When  strong  revulsion  is  required  from  the  head  to  the  bowels, 
gamboge  has  been  recommended  ;  but  its  disposition  to  cause  vomiting 
renders  it,  I  think,  of  doubtful  applicability  to  these  cases. 

In  worms  in  the  bowels  it  is  often  effectual,  and  has  been  employed 
successfully  in  the  expulsion  of  the  tapeworm.  The  use  of  it  entered 
into  Madame  Nouffer's  plan  of  treating  the  tapeworm,  which  was 
purchased  by  the  King  of  France,  and  made  public  by  his  order. 

Administration.  The  dose  of  gamboge  is  from  two  to  six  grains.  In 
the  treatment  of  tapeworm  from  ten  to  fifteen  grains  have  been  recom- 
mended. Generally,  in  order  to  avoid  its  nauseating  and  emetic  action, 
it  should  be  given  in  small  doses  of  a  grain  or  two  every  hour  or  two 
until  it  acts.  In  the  treatment  of  dropsy,  it  is  most  advantageously 
used  in  conjunction  with  bitartrate  of  potassa,  of  which  a  drachm  may 
be  given  with  each  grain  of  the  gum-resin.  The  medicine  may  be  ad- 
ministered in  pill  or  emulsion,  the  latter  form  being  preferable.  It  has 
been  recommended  in  dropsical  complaints,  in  the  form  of  alkaline 
solution;  and  a  tincture  has  been  used  on  the  Continent  of  Europe,  as 
a  powerful  diuretic  in  these  affections,  made  by  digesting,  for  four 
days,  half  an  ounce  of  gamboge  and  an  ounce  of  carbonate  of  potassa, 
previously  well  rubbed  together,  in  twelve  ounces  of  brandy,  and  given 
in  the  dose  of  from  thirty  minims  to  a  fluidrachm.  Gamboge  is  an  in- 
gredient of  the  compound  cathartic  pills  of  the  U.  S.  Pharmacopoeia, 
which  may  be  properly  noticed  here,  as  this  is  the  last  of  the  cathartics 
I  shall  have  occasion  to  describe,  which  enters  into  their  composition. 

COMPOUND  CATHARTIC  PILLS.  —  PILULE  CATHARTICS 
COMPOSITE.  U.  S. 

These  pills  are  made  by  mixing  together  compound  extract  of  colo- 
cynth,  extract  of  jalap,  mild  chloride  of  .mercury  or  calomel,  and  gam- 
boge, then  forming  them  into  a  mass  with  water,  and  dividing  the  mass 
into  pills. 

They  were  first  introduced  into  the  U.  S.  Pharmacopeia  of  1830 ;  in 
order  that  the  profession  might  be  in  possession  of  an  officinal  cathartic 
compound,  uniting  all  the  advantages  which  had  recommended  certain 
empirical  or  patented  pills  to  general  use,  and  prepared  on  scientific 
principles.  The  special  objects  aimed  at,  in  their  formation,  were  effi- 
ciency and  mildness  of  action,  smallness  of  bulk,  and  influence  upon 
the  hepatic  function,  in  conjunction  with  their  purgative  effect.  The 
well-established  fact,  that  the  more  powerful  drastic  cathartics  might, 
by  combination,  be  deprived  of  much  of  their  violence  or  harshness  of 
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operation,  without  any  loss  of  efficiency  as  cathartics,  was  taken  ad- 
vantage of  in  this  case.  The  principle,  upon  which  this  result  takes 
place,  has  been  already  explained.  (Sec  page  496.)  The  cathartic  in- 
gredients are  colocynth,  scammony,  and  aloes,  contained  in  the  com- 
pound extract  of  colocynth,  with  jalap,  gamboge,  and  calomel  added. 
The  several  ingredients  enter  into  the  composition  in  the  proportion  of 
their  mean  full  doses.  It  will  be  perceived  that  difference  in  locality 
and  mode  of  action  are  secured  ;  the  gamboge  operating  more  especi- 
ally on  the  upper  portion  of  the  alimentary  canal,  the  aloes  on  the 
lower,  calomel  on  the  liver,  and  colocynth,  scammony,  and  jalap,  about 
equally  on  the  whole  track,  though  with  some  difference,  in  the  char- 
acter of  their  action,  between  colocynth  and  the  other  two.  It  will  be 
noticed,  also,  that,  by  the  character  of  the  several  components,  there  is 
secured  a  hydragogue  operation,  along  with  an  influence  directed  more 
especially  to  the  peristaltic  motion ;  and  a  tonic  action  on  the  stomach 
and  bowels,  so  as  to  balance  the  tendency  to  exhaustion  from  the  copi- 
ous serous  discharge.  The  convenience  of  smallness  of  size  is  obtained 
by  the  use  of  the  extracts,  in  the  case  of  the  two  most  bulky  ingredi- 
ents, namely,  colocynth  and  jalap.  Prepared  originally  upon  principle, 
they  have  been  found  to  answer  well  in  practice,  and  are  now  exten- 
sively employed  throughout  the  United  States.  They  may  be  used  in 
all  cases,  not  complicated  with  inflammation  or  irritation  of  the  stom- 
ach or  bowels,  in  which  brisk  purgation  is  demanded ;  but  are  specially 
applicable  to  congestion  of  the  portal  circulation  generally,  and  either 
active  congestion  or  torpor  of  the  liver;  as  in  our  autumnal  fevers 
at  their  commencement,  bilious  disorder  with  constipation,  jaundice, 
hepatitis,  etc. 

Each  pill  contains  about  3.5  grains ;  and  three  or  four  pills  may  be 
given  for  a  full  dose  to  an  adult.  One  will  generally  operate  as  a  laxa- 
tive, and  may  be  given  in  cases  of  constipation  with  deficient  biliary 
secretion.  The  stools  produced  by  them  are  generally  bilious.  If  made 
out  of  impure  materials,  or  without  conformity  to  the  officinal  directions, 
they  may  be  expected  not  to  operate  in  the  manner  here  described  ;  and 
if  any  parcel  be  found  very  feeble,  or  very  violent,  the  result  may  be 
ascribed  to  one  of  these  causes. 

The  British  Pharmacopoeia  has  a  Compound  Pill  of  Gamboge  (Pi- 
LULA  GAMBOGE  COMPOSITA,  Br  ),  consisting  of  gamboge,  Barbadoes 
aloes,  the  aromatic  powder,  and  soap,  beat  into  a  mass  with  syrup,  which 
may  be  given  as  an  active  cathartic,  in  the  dose  of  ten  or  fifteen  grains ; 
but  this* preparation  is  not  calculated  to  answer  the  same  purposes  as  the 
U.  S.  pills  above  described. 
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V.  ELATERIUM.  U.  &,  Br. 

Origin.  Elaterium  is  a  substance  deposited  by  the  juice  of  the  fruit 
of  Momordica  Elaierium  (Ecbalium  officinarum,  Ecbalium  agres/e,  Ec- 
baUum  Elaterium),  the  wild  or  squirting  cucumber,  a  trailing,  herba- 
ceous perennial  plant,  bearing  some  resemblance  to  the  common  cucum- 
ber vine,  though  without  tendrils,  growing  wild  in  the  South  of  Europe, 
and  cultivated  in  England,  where  the  medicine  is  prepared.  The  fruit 
is  oval,  about  an  inch  and  a  half  long,  and  like  a  small  cucumber. 
When  quite  ripe,  it  separates  from  the  stem,  and,  through  the  former 
place  of  junction,  throws  out  its  juice  and  seeds  with  great  force,  and 
sometimes,  according  to  Mr.  Jacob  Bell,  to  a  distance  of  twenty  yards. 
(Pharm.  J.  and  Trans.,  Oct.  1850.)  To  procure  the  elaterium,  the 
fruits  are  picked  before  perfect  maturity,  sliced,  and  expressed ;  and  the 
juice  thus  obtained  is  set  aside  for  deposition,  which  takes  place  in  about 
four  hours.  The  clear  liquor  is  poured  off  from  the  deposited  matter, 
which,  after  being  well  drained,  is  spread  out  upon  cloths  and  dried. 
This  is  the  ordinary  mode  of  proceeding.  The  method  first  employed 
by  Dr.  Clutterbuck,  which  yields  the  finest  product,  is  to  slice  the  fruits, 
allow  the  free  juice  about  the  seeds  to  drain  upon  a  sieve ;  then  to  scrape 
out  the  interior  pulp  and  seeds,  and,  having  washed  these  with  water 
upon  the  sieve,  to  permit  the  united  liquids  to  stand  until  deposition 
takes  place.  The  deposited  matter  is  then  dried.  Procured  in  this 
way,  it  is  called  Clutterbuck's  elaterium. 

Properties.  Good  elaterium  is  in  thin,  irregular,  flat  or  somewhat 
curled,  wafer-like  pieces,  often  having  upon  one  side  the  marks  of  the 
cloth  upon  which  it  was  dried,  very  light,  friable,  and  opaque,  of  a 
greenish  or  grayish-green  colour,  inodorous,  and  of  a  bitter  somewhat 
acrid  taste.  Inferior  kinds  are  very  dark,  hard,  and  of  difficult  fracture, 
probably  prepared  by  the  evaporation  of  the  juice  after  deposition ;  or 
light-coloured,  friable,  and  soft,  from  adulteration,  as  the  drug  formerly 
sold  under  the  name  of  Maltese  elaterium.  Both  of  these  should  be  re- 
jected. Elaterium  yields  its  active  matter  to  alcohol,  but  not  to  water. 

Active  Principle.  The  purgative  properties  of  elaterium  have  been 
found  to  reside  in  a  peculiar  neuter  principle,  called  elaterin,  which  is 
white,  crystallizable,  inodorous,  of  an  acrid  and  extremely  bitter  taste, 
insoluble  in  water,  and  in  alkaline  solutions,  but  dissolved  by  alcohol, 
ether,  heated  olive  oil,  and  the  diluted  acids.  It  is  most  conveniently 
obtained  by  treating  elaterium  with  boiling  alcohol,  which  dissolves  the 
elaterin  with  a  green  resinous  matter,  evaporating  the  tincture  until 
separation  begins  to  take  place,  and  then  pouring  it  into  a  boiling  solu- 
tion of  potassa.  The  alkaline  solution  dissolves  the  green  resin,  and 
the  elaterin  crystallizes  on  cooling.  According  to  Dr.  Morries,  English 
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elaterium  yields  from  15  to  26  per  cent  of  elaterin ;  but  Mr.  Hennel  ob- 
tained from  one  specimen  as  much  as  44  per  cent.  The  discovery  of 
the  principle  was  made  by  these  chemists  about  the  same  time. 

Medical  Effects  and  Uses.  The  purgative  properties  of  elaterium 
were  known  to  the  ancients.  In  its  local  action,  it  is  irritant,  producing 
severe  ophthalmia  when  brought  into  contact  with  the  eyes,  and  causing 
inflammation  and  ulceration  of  the  fingers  of  the  persons  engaged  in  its 
preparation.  It  is  a  powei'ful  drastic,  hydragogue  purgative,  prompt  in 
its  action,  often  in  its  full  dose  causing  nausea  and  vomiting,  severe 
griping  pains  in  the  bowels,  and  much  prostration  of  the  general  strength ; 
though  it  produces,  at  the  same  time,  a  stimulant  effect  upon  the  cir- 
culatory system,  as  evinced  by  increased  frequency  of  pulse,  dryness  of 
the  tongue,  and  thirst.  No  cathartic  equals  it  in  hydragogue  effect, 
or  in  general  power  and  violence  of  action.  In  over-doses  it  produces 
the  effects  of  an  acrid  poison,  and  has  repeatedly  caused  death,  with  all 
the  symptoms  of  gastro-intestinal  inflammation.  This  harshness  of 
operation  led  at  one  time  to  its  entire  abandonment ;  but  its  extraordi- 
nary powers  in  dropsy  have  brought  it  again  into  use,  and,  properly 
regulated,  it  may  be  employed  safely,  and  sometimes  with  great  effect. 
It  is  thought  also  to  operate  as  a  diuretic,  and  thus  to  be  additionally 
useful  in  the  disease. 

It  should  not  be  employed  indiscriminately  in  all  cases  of  dropsy,  and 
never  when  there  is  any  evidence  of  gastro-enteric  irritation  or  inflam- 
mation. But  in  obstinate  cases,  with  a  tendency  to  constipation  of  the 
bowels,  and  without  febrile  complication,  which  have  resisted  all  other 
treatment,  it  should  be  tried.  It  has  appeared  to  me  best  adapted  to 
ascites ;  and  I  have  seen  it  promptly  successful  in  that  form  of  the  dis- 
ease, after  failure  with  all  other  measures.  It  should  be  given  every 
second  or  third  day,  and  may  be  continued  a  week  or  two,  if  the  patient 
be  not  too  much  exhausted,  and  no  evidence  of  inflammation  of  the  ali- 
mentary canal  is  exhibited.  Its  stimulant  influence  on  the  circulation 
has  a  tendency  to  counteract  the  depressing  effects  of  the  copious  evacu- 
ation, which  might  otherwise  occasion  syncope.  Though  prudence  re- 
quires its  suspension  after  the  time  specified,  it  may  be  resumed  again 
subsequently  if  deemed  advisable. 

It  may  be  used  also  in  other  affections  requiring  extreme  energy  of 
purgative  action,  but  always  with  caution;  and  there  are  few  cases,  in 
which  all  that  can  be  accomplished  by  cathartics  may  not  be  effected 
by  means  of  others  less  violent  and  dangerous. 

Administration.  The  dose  of  elaterium  varies  extremely,  in  conse- 
quence of  the  variable  strength  of  the  drug.  The  purest,  prepared  ac- 
cording to  the  method  of  Clutterbuck,  will  operate  energetically  in  the 
dose  of  one-eighth  of  a  grain,  while  sometimes  two  grains  of  commercial 
elaterium  are  required.  Unless  when  the  strength  of  the  drug  is  known, 
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the  practitioner  should  always  begin  with  small  doses,  and  increase,  if 
necessary,  until  he  has  ascertained  the  amount  required  to  act.  Per- 
haps the  best  plan  would  be  to  commence  with  one-sixth  or  one-quarter 
of  a  grain,  repeated  every  hour  or  two  till  it  operates,  or  till  found  inef- 
ficient in  that  quantity,  and  then  to  increase.  It  may  be  given  in  pill 
or  alcoholic  solution.  The  pill  is  conveniently  made  with  extract  of 
gentian.  As  elaterin  is  of  uniform  strength,  and  readily  prepared,  it 
would  be  well  to  substitute  it  for  elaterium ;  as  a  definite  dose  could 
thus  always  be  obtained.  This  principle  acts  in  the  dose  of  one-six- 
teenth or  one-twelfth  of  a  grain.  One  grain  of  it  may  be  dissolved  in 
a  fluidounce  of  alcohol  with  four  drops  of  nitric  acid,  and  from  thirty  to 
forty  minims  given  for  a  dose,  diluted  with  water.  The  acid  aids  in 
holding  it  in  solution  in  water,  when  the  tincture  is  diluted. 


VI.  CROTON  OIL. 
OLEUM   TIGLII.  U.  S.  —  CROTONIS  OLEUM.  Br., 

Origin,  Croton  oil  is  obtained  from  the  seeds  of  Croton  Tiglium,  a 
shrub  or  small  tree,  growing  in  different  parts  of  the  East  Indies.  The 
fruit  is  a  three-celled  capsule,  with  a  seed  in  each  cell.  The  seeds  are 
somewhat  larger  than  a  grain  of  coffee,  and  consist  of  an  interior  oily, 
light,  yellowish-brown  kernel,  and  a  thin  black  shell,  covered  by  a  soft 
yellowish-brown  coating,  which,  being  partially  rubbed  off  by  friction 
during  carriage,  exposes,  to  a  greater  or  less  extent,  the  black  colour  of 
the  shell.  The  kernel  is  powerfully  purgative  in  the  dose  of  one  or  two 
grains ;  and  the  seeds  themselves  have  long  been  employed  in  Hindostan 
with  a  view  to  this  effect.  The  oil  is  obtained  from  them  by  expression, 
though  it  may  also  be  separated  by  decoction  with  water,  or  by  the  ac- 
tion of  ether,  which  dissolves  it,  and  leaves  it  behind  when  evaporated. 
It  is  usually  brought  from  India,  though  prepared  also  in  England  by 
expression. 

Properties.  Croton  oil  has  an  oleaginous  consistence,  a  colour  vary- 
ing from  pale  yellow  to  dark  reddish-brown,  a  peculiar  odour,  and  a 
hot  acrid  taste,  which  remains  long  in  the  mouth  and  fauces,  with  un- 
pleasant effect.  There  are  two  varieties  of  the  oil,  one  pale  yellow,  and 
brought  from  India,  the  other  dark  reddish-brown,  and  prepared  in 
England.  These  differ  somewhat  in  their  relations  to  alcohol,  the  lat- 
ter being  perfectly  soluble  in  an  equal  volume  of  that  liquid ;  the  former, 
if  shaken  with  an  equal  volume,  forming  an  opaque  emulsion  which, 
upon  standing,  separates  into  two  parts,  the  lower  consisting  of  the  oil 
combined  with  a  small  portion  of  the  alcohol,  the  upper  of  alcohol  di- 
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minished  somewhat  in  bulk.  This  difference  may  possibly  be  owing  to 
a  change  which  the  oil  has  undergone  in  the  kernel  by  keeping.  (Pe- 
reira,  Mat.  Med.,  3d  ed.,  p.  1279.)  A  portion  of  oil  examined  by  M. 
Dublanc,  of  Paris,  when  agitated  with  alcohol,  was  separated  into  two 
parts,  one  of  which,  amounting  to  6  per  cent.,  was  dissolved  by  the 
alcohol,  the  other  remained  undissolved,  but  retained  50  per  cent,  of  the 
alcohol.  The  latter,  by  being  repeatedly  washed  with  alcohol,  lost  all 
its  acrid  property,  while  the  other  portion  in  alcoholic  solution  was  ex- 
tremely acrid.  From  this  it  may  be  inferred  that  the  oil  .consists  of 
two  distinct  substances,  one  a  bland  fixed  oil,  the  other  an  acrid  prin- 
ciple, held  in  solution  by  the  oil,  and  probably  the  active  principle  as 
well  of  the  oil  as  of  the  seeds.  This  principle  appears  to  be  volatile ; 
for,  in  certain  chemical  processes  to  which  the  seeds  were  exposed  by 
Pelletier  and  Caventou,  a  vapour  was  exhaled,  under  the  application  of 
heat,  which  had  a  strong  nauseous  odour  and  acrid  taste,  and  irritated 
the  eyes  and  nostrils.  It  has  not,  however,  been  isolated.  The  cro- 
tonic  acid,  to  which  the  acrid  property  has  been  ascribed,  has  been 
found  by  Mr.  Redwood  to  be  inert,  or  nearly  so.  (Ibid.,  p.  12Y4.) 

Medical  Effects  and  Uses.  Croton  oil  is  a  powerful  local  irritant, 
producing,  when  applied  to  the  surface,  inflammation  attended  with  a 
copious  eruption,  of  which  I  shall  have  occasion  to  treat  more  par- 
ticularly under  the  rubefacients.  As  a  purgative,  it  operates  with  great 
rapidity,  often  in  an  hour  or  less.  It  is  also  very  energetic,  though  in 
moderate  doses  not  in  general  very  irritating.  In  the  character  of  its 
purgative  effect,  it  must  rank  with  the  drastic  and  hydragogue  cathar- 
tics ;  as  it  produces  copious  watery  stools,  and  in  over-doses  occasions 
nausea,  vomiting,  hypercatharsis,  and  severe  abdominal  pains.  Death 
has  been  produced  by  two  drachms  and  a  half  of  the  oil,  swallowed  by 
mistake.  In  this  case  there  was  no  vomiting,  but  excessive  purging, 
burning  pains  in  the  oasophagus,  abdominal  tenderness,  and  great  pros- 
tration, with  appearances  resembling  those  of  the  collapse  of  cholera. 
The  patient  was  ill  at  the  time  of  taking  the  oil,  and  was  probably 
purged  to  death.  No  lesion  was  observed  in  the  stomach.  (Journ. 
de  Ghim.  Med.,  2e  ser.,  v.  509.)  There  can  be  little  doubt,  I  think, 
that  the  medicine  produces  its  purgative  effect  by  its  direct  irritant 
action  on  the  mucous  membrane.  It  is  said  sometimes  to  purge,  when 
rubbed  upon  the  anterior  surface  of  the  abdomen  ;  but  I  have  never 
witnessed  this  effect  from  the  external  application  of  the  oil. 

The  energy  and  rapidity,  and  we  may  add,  the  comparative  mildness 
with  which  it  operates  in  ordinary  doses,  render  croton  oil  a  most 
valuable  remedy  in  certain  cases  of  obstinate  constipation,  and  obstruc- 
tion from  accumulation  in  the  bowels,  which  have  resisted  other  ca- 
thartics. Every  practitioner  must  have  witnessed  its  good  effects,  in 
some  of  these  cases.  But  care  must  be  taken  not  to  confound  such 
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cases  with  constipation,  resulting  from  inflammation  of  the  peritoneal 
coat  of  the  bowels,  or  of  their  whole  thickness. 

In  apoplexy,  hemiplegia,  and  coma  from  other  causes,  in  which  the 
patient  cannot  swallow  without  great  difficulty,  the  smallness  of  the 
dose  renders  the  oil  of  great  service;  as  a  drop  of  it,  placed  on  the 
back  part  of  the  tongue,  and  repeated  if  necessary,  will  often  fulfil  the 
indications  of  energetic  purgation  and  derivation  to  the  bowels,  offered 
by  the  case. 

In  maniacal  cases,  and  sometimes  also  in  children,  this  smallness  of 
the  bulk  answers  an  excellent  purpose ;  enabling  us  readily  to  ad- 
minister the  oil  without  the  knowledge  of  the  patient,  when  there  may 
be  a  determined  resistance  to  all  medicines. 

In  dropsical  cases,  in  which  purgation  may  be  indicated,  croton  oil 
is  among  the  hydragogues  to  which  we  can  have  recourse.  Dr.  Geo. 
Fife,  of  Birmingham,  considers  it  among  the  most  efficacious  and  safe 
remedies  in  dropsy.  He  gives  it  daily,  in  the  dose  of  a  minim,  and 
thinks  it  acts  more  especially  by  promoting  absorption ;  as  he  has  not 
found  it  to  possess  the  hydragogue  properties  ascribed  to  it.  (Lancet, 
March,  1857,  p.  259.) 

It  has  been  employed  in  certain  instances  of  neuralgia,  and  other 
nervous  disorder,  with  so  much  success,  as  to  have  led  to  the  suppo- 
sition that  it  might  possess  a  specific  influence  over  the  nervous  system ; 
but  there  is  no  necessity  for  seeking  any  other  cause  of  the  favourable 
result  than  the  powerful  revulsion  from  the  seat  of  the  disease  to  the 
alimentary  canal. 

In  sciatica,  it  has  proved  highly  advantageous  in  the  hands  of  Mr. 
Hancock,  of  London,  who  believes  it  to  act  by  removing  from  the 
bowels  the  feculent  matters,  which,  as  he  thinks,  produce  this  disorder 
by  irritating  the  pelvic  nerves.  (Banking's  Abstract,  No.  xxii.  p.  64.) 

The  oil  has  also  been  recommended  in  obstinate  amenorrhoea,  and 
against  the  tapeworm. 

I  have  found  it  sometimes  useful,  added  in  extremely  small  pro- 
portion to  aloes  and  rhubarb,  when  they  have  begun  to  lose  their  effects 
on  repetition.  From  one-twelfth  to  a  quarter  of  a  drop,  incorporated, 
in  the  form  of  pill,  with  the  ordinary  laxative  dose  of  one  of  these  medi- 
cines, gives  it  sufficient  activity,  with  but  little  additional  irritative 
tendency. 

Administration.  The  dose  of  croton  oil  is  somewhat  indefinite,  in 
consequence  of  the  different  susceptibility  to  its  operation  in  different 
individuals.  There  seems  to  be  the  same  difference  in  this  respect, 
whether  the  medicine  is  applied  to  the  stomach  or  the  skin ;  some  having 
a  remarkable  insusceptibility  to  its  action  in  either  way.  The  oil,  how- 
ever, will  generally  operate  in  the  dose  of  from  one  to  three  drops.  The 
ordinary  method  of  administration  is  to  make  two  drops  into  four  pills 
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with  the  crumb  of  bread,  and  give  one  of  these  every  hour  till  they  oper- 
ate. It  may  also  be  given  in  emulsion;  but  the  acrid  unpleasant  im- 
pression it  leaves  in  the  mouth  and  fauces  is  an  objection  to  the  liquid 
form,  when  these  parts  have  their  ordinary  sensibility.  A  tincture  may 
be  prepared  by  dissolving  the  oil  in  alcohol,  at  least  so  much  of  it  as 
may  be  soluble  in  that  liquid.  An  opportunity  is  thus  afforded  for  a 
minute  division  of  the  dose.  A  small  quantity  may  be  readily  concealed 
in  some  article  of  food,  as  in  molasses,  milk,  cream,  etc. 


CATHARTIC  ENEMATA. 

In  relation  to  the  general  subject  of  enemata,  enough  has  been  said  in 
the  first  part  of  this  work.  (See  vol.  i.  pp.  6fi  and  67.)  We  have  here 
only  to  consider  them  in  reference  to  the  evacuation  of  the  bowels. 
Medicines  operate  upon  the  same  principles,  administered  in  this  method, 
as  when  taken  by  the  stomach.  They  produce  contraction  of  the  bowels, 
either  by  irritating  the  mucous  membrane,  stimulating  directly  the  mus- 
cular coat,  as  by  distension,  or  through  the  medium  of  absorption,  as  is 
asserted  of  aloes.  They  are  administered  with  several  objects,  or  to 
meet  several  indications. 

1.  They  are  given  to  hasten  or  facilitate  the  action  of  cathartics  ad- 
ministered by  the  mouth.     It  often  happens  that  these  carry  down  the 
contents  of  the  upper  bowels  into  the  colon,  and  then  seem  to  lose  their 
power.     Under  these  circumstances,  a  stimulation  applied  directly  to 
the  rectum,  and  thence  sympathetically  propagated  to  the  colon,  is  at- 
tended with  the  best  effects.  The  bowels  are  more  thoroughly  evacuated 
than  they  would  be  by  the  cathartic  or  enema  alone. 

2.  The  stomach  may  be  so  irritable  that  it  will  not  retain  purgative 
medicine ;  or  it  may  be  in  a  condition  quite  incompatible  with  the  in- 
troduction of  any  irritating  substance  into  it,  as  in  acute  or  chronic 
gastritis ;  or  the  bowels  may  be  in  a  similar  state,  contraindicating  any 
direct  disturbing  influence.     Under  all  these  circumstances,  should  it 
be  desirable  to  evacuate  the  contents  of  the  bowels,  enemata  may  be 
employed. 

3.  In  obstinate  constipation,  whether  from  want  of  irritability,  or 
from  spasmodic  contraction  of  the  bowels,  it  may  be  necessary  to  have 
recourse  to  every  possible  influence,  in  order  to  overcome  their  inac- 
tivity or  resistance ;  and  enemata  are  among  the  measures  which  may 
be  employed  for  this  purpose. 

4.  In  mechanical  obstruction  of  the  bowels  from  impacted  feces,  in- 
tussusceptio,  etc.,  it  is  often  necessary  to  bring  in  the  aid  of  enemata. 
In  case  of  feculent  accumulation,  they  serve  to  soften  and  then  break 
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up  the  impacted  mass.  Should  invagination  of  the  bowel  have  occurred, 
they  promise  even  more  advantage  than  purgatives,  because  they  apply 
the  force  in  the  proper  direction  for' thrusting  backward  the  intruding 
portion  of  the  bowel.  When  the  difficulty  is  owing  to  chronic  stricture, 
tumours,  etc.,  they  are  necessary,  in  order,  by  reducing  the  feculent 
matter  to  a  semiliquid  state,  to  enable  it  to  pass  through  the  narrowed 
aperture.  In  any  case,  even  when  the  cause  is  not  obvious,  good  may 
be  hoped  for  from  them,  and  nothing  is  to  be  apprehended,  with  due 
caution  on  the  -part  of  the  operator. 

5.  In  habitual  constipation,  dependent  on  torpor  of  the  rectum  and 
lower  colon,  which  often  occurs  in  old  persons,  they  are  preferable  to 
laxatives  by  the  mouth,  as  they  do  not  equally  interfere  with  the  diges- 
tive process. 

6.  In  flatulence  and  tympanites,  existing  mainly  in  the  large  intes- 
tines, they  are  very  efficient,  because  operating  more  immediately  upon 
the  seat  of  the  disorder. 

1.  COMMON  ENEMA.  — A  purgative  injection  in  common  use,  and 
of  which  the  materials  are  at  hand  in  every  family,  consists  of  molasses, 
olive  oil  or  lard,  and  common  salt,  of  each  a  tablespoonful,  and  a  pint 
of  warm  water.     The  whole  is  to  be  given  at  one  time.     The  propor- 
tions may  be  varied  to  suit  peculiar  circumstances.    Thus,  the  quantity 
of  all,  or  of  any  one  of  the  active  constituents  may  be  increased  or  di- 
minished ;  or  any  one  of  them  may  be  replaced  by  another  substance 
deemed  more  effectual  or  appropriate ;  as  the  common  salt  by  sulphate 
of  soda,  the  olive  oil  or  lard  by  castor  oil,  etc.     Sometimes  an  injection 
of  soap-suds  operates  very  effectually. 

2.  OLEAGINOUS  ENEMATA.  —  In  irritated  states  of  the  mucous 
membrane  of  the  rectum,  in  which,  nevertheless,  there  may  be  an  indi- 
cation for  an  evacuating  injection,  one  of  the  fixed  oils  may  be  used  with 
great  propriety.     The  oil  may  be  suspended  in  the  vehicle  by  the  inter- 
vention of  mucilage,  the  yolk  of  an  egg,  or  other  demulcent  material. 
Two  or  three  fluidounces  of  castor  oil,  linseed  oil,  olive  oil,  or  fresh 
melted  butter,  may  thus  be  mixed  with  a  pint  of  flaxseed  mucilage ;  the 
castor  oil  being  preferred  when  the  strongest  impression  is  desired,  the 
melted  butter  when  the  mildest. 

3.  SALINE  ENEMATA.  —  When  somewhat  greater  activity  is  re- 
quired, and  especially  in  febrile  conditions,  the  neutral  salts  are  indi- 
cated.    Of  these,  sulphate  of  soda,  sulphate  of  magnesia,  or  common 
salt  may  be  used,  in  the  dose  of  from  two  to  four  ounces,  dissolved  in  a 
pint  or  more  of  warm  water.    The  late  Dublin  Cathartic  Enema  (ENEMA 
CATHARTICUM,  Dub.),  adopted,  with  little  change,  in  the  British  Pharma- 
copeia, under  the  name  of  "ENEMA  MAGNESIA  SULPHATIS," consisted 
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of  an  ounce  of  sulphate  of  magnesia,  a  fluidounce  of  olive  oil,  and  a  pint 
of  barley-water. 

4.  ENEMA  OF  SENNA.  —  Rising  in  the  scale  of  activity,  we  come 
to  senna,  the  infusion  of  which  acts  with  much  energy,  and  is  well  cal- 
culated for  cases  of  obstinate  constipation.     An  ounce  of  it  may  be 
given  infused  in  a  pint  of  boiling  water ;  the  liquid  being  allowed  to  cool 
to  the  proper  temperature.     The  Edinburgh  Cathartic  Enema  (ENEMA 
CATHARTICUM,  Ed.)  consisted  of  a  pint  of  senna  tea,  made  with  half  an 
ounce  of  the  senna,  but  with  the  addition  of  an  ounce  of  olive  oil,  half 
an  ounce  of  sulphate  of  magnesia,  and  an  ounce  of  sugar. 

5.  ENEMATA  of  JALAP,  SCAMMONY,  and  COLOCYNTH.— 

One  of  these  cathartics  may  be  selected,  when  the  milder  have  failed, 
and  it  is  highly  important  that  the  bowels  should  be  evacuated.  A 
drachm  or  two  of  jalap  may  be  given,  suspended  in  mucilage ;  or  about 
half  the  quantity  of  scammony,  rubbed  up  with  milk  or  the  yolk  of  egg 
and  water ;  or  half  a  drachm  of  extract  of  colocynth  and  an  ounce  of 
soft  soap  dissolved  in  water,  forming  the  Enema  of  Colocynth  (ENEMA 
COLOCYNTHIDIS,  Lond.);  a  pint  of  the  vehicle  being  used  in  each  case. 

6.  ENEMA    OP   ALOES — ENEMA  ALOES.   Br.,  Lond.  —  This  is 
usually  employed  with  one  of  two  views,  either  to  destroy  ascarides,  or 
to  stimulate  the  uterus  in  amenorrhrea.     It  may  be  used,  also,  when 
the  object  is  to  produce  a  permanent  excitement  in  the  rectum,  in  order 
to  act  revulsively,  as  in  cephalic  affections,  hemorrhages,  and  diseases 
of  the  liver  and  spleen.    Aloes  is  said,  when  introduced  into  the  rectum, 
to  act  in  the  same  manner  as  when  swallowed.     It  is  slow,  and  there 
is  reason  to  think,  is  absorbed.     The  London  College  directed  two 
scruples  of  aloes,  fifteen  grains  of  carbonate  of  potassa,  and  half  an  Im- 
perial pint  (ten  fluidounces)  of  decoction  of  barley;  and  the  present 
British  preparation  differs  only  by  the  substitution  of  mucilage  of  starch 
for  barley-water. 

7.  TURPENTINE  ENEMA — ENEMA  TEREBINTHIN^E.  Br.  —  This 
is  used  specially  in  tympanites,  or  flatulence  of  the  bowels ;  and  is  one 
of  the  most  effectual  remedies  in  that  condition.     It  also  sometimes  an- 
swers a  good  purpose  in  spasm  of  the  bowels,  obstinate  constipation, 
amenorrhoea,  and  threadworms  in  the  rectum.    It  may  be  made  by  rub- 
bing from  half  a  fluidounce  to  two  fluidounces  of  the  oil  with  the  yolk 
of  an  egg,  or  with  mucilage  of  gum  arabic,  and  mixing  it  with  half  a 
pint  or  a  pint  of  water.     The  egg  is  peculiarly  efficacious  in  facilitating 
an  equable  diffusion  of  the  oil  in  the  vehicle,  which  is  important  in  order 
to  prevent  too  concentrated  an  action  on  any  one  point  of  the  membrane. 
The  British  Pharmacopoeia  directs  one  fluidounce  of  the  oil  and  fifteen 
fluidounces  of  mucilage  of  starch. 
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8.  ASSAFETIDA    ENEMA. —ENEMA    ASSAFCETID.E.    Br.—  Like 
the  preceding,  this  enema  is  useful  in  flatulence  and  tympanites,  and 
especially  when  occurring   in   hysterical   females.     To   prepare   it,  a 
drachm  of  assafetida  may  be  rubbed  with  half  a  pint  of  barley-water, 
flaxseed  mucilage,  or  simply  water.    The  British  Pharmacopoeia  directs 
six  fluidrachms  of  tincture  of  assafetida  and  six  fluidounces  of  mucilage 
of  starch. 

9.  MUCILAGINOUS    AND    AQUEOUS    ENEMATA These 

operate  mainly  by  distension.     They   are   applicable  when  there   is 
special   reason  to  avoid   irritating  the  rectum ;  and  should  be  used 
habitually  in  preference  to  more  active  substances,  when  they  are  found 
to  answer  the  purpose.   Flaxseed  tea,  barley-water,  or  infusion  of  slip- 
pery elm,  may  be  used.     When  great  bulk  is  wanted,  warm  water  will 
answer  as  well.     It  is  not  always  that  these  injections  will  operate. 
Indeed,  in  the  ordinary  quantity  of  a  pint,  they  are  very  apt  to  be  re- 
tained, and  undergo  absorption ;  in  which  case  there  is  usually  an  in- 
creased flow  of  urine.     To  produce  much  effect,  they  must  be  given 
freely,  so  as  to  distend  the  bowels,  and  in  some  instances  reach  even 
the  small  intestines.    Two  evils  are  to  be  guarded  against  in  their  use ; 
one,  injury  to  the  bowel  by  physical  over-distension,  the  other,  paralysis 
of  the  muscular  coat  from  the  same  cause.    The  temperature  should  be 
slightly  above  that  of  the  body,  so  that  it  may  act  as  a  stimulant.     The 
liquid  is  best  introduced  by  one  of  the  self-injecting  syringes ;  and  it 
should  be  prevented  from  escaping,  by  a  towel  twisted  around  the  pipe, 
and  held  firmly  against  the  fundament.     The   cases  to  which  these 
injections  are  most  applicable,  are  those  in  which  there  is  feculent  accu- 
mulation to  remove,  spasmodic  contraction  to  relax,  and  mechanical 
obstructions  to  be  overcome.     Cold  water  may  sometimes  be  success- 
fully used  in  obstinate  spasms  of  the  bowels,  which  have  resisted  other 
measures.     It  seems,  by  the  sudden  shock  on  the  nervous  centres,  to 
surprise  the  spasm  into  relaxation.     But  this  requires  caution ;  for,  in 
feeble  persons,  whose  systems  might  not  have  the  energy  to  react,  dan- 
gerous prostration  might  be  induced. 
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DIURETICS. 

DIURETICS  are  medicines  which  promote  the  secretion  of  urine.  They 
may  be  supposed  to  operate  in  one  of  two  methods ;  either  by  a  sympa- 
thetic impression  extended  from  the  stomach  or  other  surface  of  ap- 
plication, through  the  nervous  centres,  to  the  kidneys  ;  or  by  entering 
the  circulation,  and  stimulating  the  glands  directly,  through  contact 
with  their  secretory  structure.  There  are  other  modes  of  increasing 
the  secretion,  to  which  reference  will  be  made  directly ;  but  the  agents, 
in  these  cases,  have  no  peculiar  or  specific  tendency  to  act  on  the 
kidneys ;  and  the  effect  is  ascribable  to  certain  physiological  laws, 
brought  into  operation  by  influences,  which,  under  other  circumstances, 
would  equally  operate  on  other  functions.  Each  of  the  methods  above 
mentioned  requires  a  few  words  of  explanation. 

1.  Operation  by  Sympathy.  Before  the  fact  of  the  general  absorption 
of  medicines  had  been  established  by  the  irresistible  evidence  of  experi- 
ment, it  was  a  common  belief  that  the  diuretics,  as  well  as  most  other 
medicines,  acted  on  parts  distant  from  their  seat  of  application,  through 
the  principle  of  sympathy ;  in  other  words,  by  communication  through 
the  nervous  centres.     A  diuretic,  admitted  into  the  stomach,  made  a 
certain  impression  upon  the  mucous  coat,  which  was  transmitted  to 
the  sympathetic  or  spinal  centres,  whence  an  influence  was  sent  to  the 
kidneys,  exciting  them  to  an  increased  performance  of  their  function. 
At  present  it  would  be  difficult  to  point  out  a  single  diuretic  medicine, 
of  which  it  could  be  reasonably  said  that  it  even  probably  acts  in  this 
way ;  and  the  only  influences,  so  far  as  I  am  aware,  that  are  capable 
of  such  an  operation  through  the  nerves,  are  cold  applied  to  any  part 
of  the  body,  and  mental  emotion  acting  upon  the  cerebral  centres.     Of 
these  more  Avill  be  said  immediately. 

2.  Operation  through  Absorption.  The  method  in  which  all  the  proper 
diuretic  medicines  act  upon  the  kidneys  is  probably  by  direct  contact. 
In  relation  to  many  substances  which  belong  to  the  class,  it  has  been 
determined  by  experiment  that  they  are  absorbed  into  the  circulation, 
and  escape  from  it  through  the  kidneys.      One  great  office  of  these 
glands  appears  to  be,  to  depurate  the  blood  of  those  foreign  bodies 
which  find  their  way  into  it,  and  which  might  otherwise  do  injury  to 
the  system.     Hence,  their  susceptibilities  have  been  made  such  that 
they  feel  the  presence  in  the  blood  of  these  noxious  agents,  and  are 
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stimulated  by  them  into  excessive  action  in  order  that  they  may  be 
thrown  off.  But,  in  separating  the  substances  referred  to  from  th£ 
circulating  mass,  the  kidneys  are  compelled  to  eliminate  with  them  a* 
large  proportion  of  the  liquid  in  which  they  are  dissolved.  Thus,  most 
medicines  of  an  acrid  or  stimulant  character  which  enter  the  circulation, 
and  many  others  which  can  scarcely  be  said  to  have  this  character, 
more  or  less  increase  the  secretion  of  urine ;  but  it  is  only  to  a  few  of 
them  that  the  distinctive  title  of  the  class  is  attached ;  as  but  a  few 
exercise  the  property  to  such  an  extent,  and  so  uniformly,  as  to  be 
capable  of  beneficial  employment  as  mere  diuretics. 
'  Allusion  was  made  above  to  certain  influences,  not  properly  medicinal, 
which  have  the  effect  of  increasing  the  action  of  the  kidneys.  The 
operation  of  diuretics  cannot  be  fully  understood,  without  attention  to 
these  influences.  They  may  be  arranged  under  the  heads  of  cold,  vas 
cular  fulness,  arterial  stimulation,  and  mental  emotion. 


1.  COLD  AS  DIURETIC. 

Every  one  is  familiar  with  the  fact  that  cold  has  a  tendency  to  in- 
crease the  secretion  of  urine.  Whether  applied  to  the  stomach,  the 
rectum,  or  the  surface  of  the  body,  the  effect  is  the  same.  More  urine 
is  passed  iu  winter  than  summer.  The  drinking  of  a  glass  of  ice-cold 
water,  walking  bare-foot  over  a  cold  floor,  or  exposure  of  the  body  to 
the  cold  air,  will  often  in  a  short  time  be  followed  by  a  flow  of  urine. 
This  effect  is  no  doubt  in  part  owing  to  the  checking  of  the  sensible  or 
insensible  perspiration,  possibly  also  of  the  pulmonary  exhalation,  and 
that  of  the  gastro-intestinal  mucous  membrane,  in  consequence  of  which, 
the  blood,  and  the  matters  ordinarily  eliminated  by  these  methods,  ac- 
cumulate in  the  blood-vessels,  and  of  course  operate  with  increased  en- 
ergy on  the  kidneys,  as  the  only  outlet  for  their  escape.  But  I  believe 
also  that  such  a  relation  has  been  established,  in  our  original  constitu- 
tion, through  the  medium  of  the  nervous  centres,  between  the  kidneys 
and  an  impression  of  cold  anywhere  upon  the  body,  that,  when  the  lat- 
ter is  experienced,  the  former  are  called  into  increased  action.  The  in- 
tention is  obvious.  Coldness,  below  a  certain  standard,  is  an  abnormal 
state  of  system,  against  which  nature  must  provide.  To  prevent  injury 
from  its  sedative  influence,  some  counter-agency  must  be  brought  into 
operation.  Of  this  nature  is  the  disposition  to  reaction,  of  which  I  have 
already  sufficiently  treated.  But  there  is  also  another.  The  perspira- 
tion and  pulmonary  exhalation,  through  the  vaporization  of  the  liquid 
eliminated  from  the  blood-vessels  of  the  skin  and  bronchial  membrane, 
are  a  never-ceasing  cause  of  reduction  of  temperature.  But  as  this  is 
not  now  wanted,  cold  has  a  tendency  to  check  it ;  and  thus  one  mode 
of  obviating  the  effects  of  cold,  and  restoring  the  reduced  temperature 
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to  the  proper  mean,  is  put  into  operation.  But  the  accumulation  of 
liquid  in  the  circulation,  consequent  on  the  suspension  of  these  two 
functions,  might  do  harm,  unless  some  obviating  influence  existed.  This 
is  provided  for  by  those  sympathies  which  determine  that  cold  should 
directly  increase  the  urinary  secretion.  Such  is  the  rationale  -of  the 
operation  of  cold  as  a  diuretic. 

We  may  often  very  happily  avail  ourselves  therapeutically  of  this  in- 
fluence, in  aiding  the  operation  of  diuretics.  Thus,  when  medicines  of 
this  class  are  exhibited,  the  patient  should  take  cold  drinks,  should  ex- 
pose himself  moderately  to  the  cold  air,  and  should  generally  be  en- 
couraged to  sit  up  or  walk  about,  rather  than  lie  warmly  covered  in  bed. 
But  care  must  also  be  taken  not  to  abuse  the  influence.  If  the  cold  be 
too  strongly,  or  too  steadily  applied,  independently  of  its  depressing 
effects,  there  may  be  danger  of  a  morbid  accumulation  internally  of 
blood  and  nervous  power ;  and  high  vascular  irritation  or  inflammation 
of  some  internal  organ,  perhaps  of  the  kidneys  themselves,  may  be  in- 
duced, which,  instead  of  increasing,  may  diminish  or  suspend  their 
function. 

2.  VASCULAR  FULNESS  AS  DIURETIC. 

Excess  of  liquid  in  the  blood-vessels  is  an  abnormal  condition,  which 
seeks  relief  either  through  the  skin  or  kidneys.  If  one  outlet  is  closed, 
the  other  must  in  some  degree  supply  its  place.  Therefore,  fulness  of 
the  blood-vessels  acts  as  a  diuretic,  whenever  circumstances  interfere 
with  the  diaphoretic  function.  Cold  has  been  already  stated  to  have 
this  effect,  and  to  operate  as  a  diuretic  even  without  special  fulness  of 
the  circulation.  But  its  effect  is  much  increased'when  this  latter  con- 
dition exists.  The  drinking  largely  of  cool  liquids  produces  the  condition 
through  the  rapid  absorption  of  the  water.  Hence,  cool  drinks  are  often 
powerfully  diuretic.  The  same  effect,  to  some  extent,  is  produced  by 
the  injection  of  water  into  the  bowels.  Immersion  in  a  bath  often  also 
disposes  to  diuresis,  while  the  body  is  still  immersed,  and  afterwards, 
if  its  temperature  has  not  been  such  as  to  produce  diaphoresis  upon  exit 
:from  it. 

It  was  formerly  thought  that  drinks  should  be  curtailed  as  far  as  pos- 
sible, in  the  treatment  of  dropsy,  under  the  apprehension  that  they 
jtnigibt  increase  the  effusion.  But  any  effect  of  this  kind  is  at  present 
believed  to  be  far  overbalanced  by  their  influence  in  favouring  the  action 
of  the  kidneys,  especially  when  taken  cold,  and  accompanied  with  diu- 
retics. 

It  has  been  supposed  that  some  medicines  act  as  diuretics  by  pro- 
moting the  absorption  of  effused  fluid,  and  thus  distending  the  blood- 
vessels. But  it  is  clear  that  they  have,  in  consequence  of  this  property 
.alone,  no  special  influence  on  the  kidneys  ;  for  it  depends  altogether  on 
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circumstances,  whether  the  effect  of  this  fulness  shall  be  directed  to  the 
skin,  the  kidneys,  or,  perhaps  we  might  say,  the  bowels.  Should  they, 
however,  combine  a  real  affinity  for  the  kidneys,  with  the  property  of 
promoting  absorption,  they  might  act  with  peculiar  energy ;  and  this 
may  possibly  be  one  cause  of  the  extraordinary  efficiency  of  digitalis. 

It  does  not  necessarily  follow  that  fulness  of  the  blood-vessels  should 
increase  the  secretion  of  urine,  even  when  favoured  by  an  unperspiring 
state  of  the  surface.  If  the  blood  is  rich  as  well  as  abundant,  it  be- 
comes too  stimulant  to  the  kidneys,  and  may  excite  an  irritation  beyond 
the  point  of  secretion. 

3.  ARTERIAL  STIMULATION  AS  DIURETIC. 

The  more  rapidly  the  blood  is  carried  through  a  secreting  structure, 
the  greater  of  course  is  the  amount  which  comes,  within  a  given  time, 
in  contact  with  that  surface,  and  the  more  copious  must  be  the  secre- 
tion. Whatever  stimulates  the  circulatory  system,  should  circumstances 
prevent  a  free  action  of  the  skin,  and  especially  should  they  favour  a 
tendency  to  the  kidneys,  will  produce  diuresis.  Heat  does  not,  because 
it  favours  perspiration.  Neither  does  active  exercise,  as  a  general  rule ; 
because,  though  it  accelerates  the  action  of  the  heart,  it  also  has  a  dis- 
position specially  to  affect  the  skin.  But  stimulation,  with  coldness, 
and  especially  with  vascular  fulness,  greatly  promotes  the  function. 
Every  wine  drinker  knows  the  effects  of  indulgence  in  that  beverage  at 
table.  So  is  it  with  the  other  forms  of  alcoholic  drinks,  especially  the 
spirituous  liquors,  and  beyond  all  others  gin,  which  contains  a  special 
diuretic  ingredient  in  the  oil  of  juniper.  The  ethereal  liquids  have  the 
same  effect ;  and  I  have  often  known  even  the  salts  of  morphia,  not- 
withstanding their  ordinary  effect  in  diminishing  the  secretions,  to  act 
as  an  energetic  diuretic.  It  is  not,  however,  the  pure  arterial  stimula- 
tion in  these  cases  that  operates ;  for  the  stimulant  substance  itself,  on 
entering  the  blood-vessels,  often  excites  the  kidneys  directly,  as  well  as 
the  heart. 

This,  like  the  two  preceding  influences,  may,  if  carried  too  far,  pro- 
duce an  excitement  in  the  kidneys  beyond  the  point  at  which  they  are 
disposed  to  secrete,  thus  obeying  one  of  the  universal  laws  of  irritation. 

4.  MENTAL  EMOTION  AS  DIURETIC. 

The  passions  and  emotions  have  considerable  influence  over  the  renal 
function.  Those  of  a  depressing,  yet  somewhat  agitating  nature,  are 
peculiarly  disposed  to  act  upon  the  kidneys.  Among  these  is  anxiety, 
or  that  mixture  of  fear  and  hope  which  anticipates  or  awaits  some  im- 
portant, but  doubtful  event.  The  surgeon  before  he  operates,  the  orator 
before  a  great  speech,  and  the  young  soldier  anticipating  a  battle,  afford 
examples  of  this  kind.  Cowardly  fear  is  notorious  in  its  effects ;  tend- 
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ing  not  only  to  increase  the  secretion,  but  also,  by  relaxation  of  the 
sphincter  of  the  bladder,  to  weaken  the  power  of  retention.  The  influ- 
ence of  the  hysterical  state,  and  that  of  the  chill  of  febrile  diseases,  is 
probably  something  of  the  same  nature,  operating  similarly  through  the 
nervous  centres. 


There  is  a  certain  opposition  of  function  between  the  kidneys  and 
skin,  which,  in  reference  to  its  influence  upon  the  operation  of  diuretics, 
is  of  some  importance  in  a  therapeutic  point  of  view.  When  one  of  these 
functions  acts  in  excess,  the  other  is  diminished  proportionally;  and 
whatever  represses  one  has  a  tendency  to  promote  the  other.  The  causes 
of  this  opposition  are  not  obscure.  In  the  first  place,  by  an  excitation 
of  one  function,  the  blood  and  nervous  energy  are  diverted  from  others 
not  in  direct  sympathy  with  it;  and  secondly,  if  one  eliminating  func- 
tion be  restrained,  the  circulation  is  necessarily  overloaded,  and  becomes 
directly  excitant  to  the  other  functions,  having  the  same  office,  which 
are  consequently  brought  into  increased  action.  There  are  many  sub- 
stances which  will  operate  as  diuretics  or  diaphoretics,  according  as  a 
tendency  is  given  of  the  general  current  of  excitement  to  one  or  the 
other  of  the  secreting  organs.  By  employing  measures  to  direct  action 
to  the  surface  of  the  body,  we  give  a  tendency  of  the  medicine  to  the 
perspiratory  function;  by  repressing  perspiration  by  cold  or  other 
measures,  we  send  the  medicine  with  the  general  current  of  excitement 
to  the  kidneys. 

A  similar  opposition  of  function,  though  in  a  less  degree,  exists  be- 
tween catharsis  and  diuresis.  Many  cathartic  medicines,  especially  the 
saline  and  vegetable  hydragogues,  have  a  disposition,  in  small  doses, 
insufficient  to  purge,  to  act  on  the  kidneys;  but,  when  they  produce 
their  cathartic  effect,  they  no  longer  prove  diuretic.  This  arises  partly, 
no  doubt,  from  the  fact  that  they  are  carried  out  of  the  system  with  the 
evacuations  they  produce  ;  but  it  arises  also  from  the  general  principles 
before  stated  in  relation  to  the  opposition  between  diaphoretics  and 
diuretics,  that  a  direction  of  excitement  to  one  function  withdraws  it 
from  the  "others,  and  that,  when  the  liquid  parts  of  the  blood  and  its 
excrementitious  matter  are  thrown  out  by  one  emunctory,  the  blood  is 
deprived  of  its  ordinary  power  of  exciting  the  other  eliminating  organs. 
Of  the  eifect  of  excessive  purging  and  sweating  in  diverting  from  the 
kidneys  we  have  an  example  in  epidemic  cholera,  in  the  worst  cases  of 
which  the  urine  is  often  nearly  or  quite  suppressed. 

From  these  facts  we  deduce  the  therapeutic  conclusions,  that,  when 
aiming  to  produce  diuresis,  we  must  refrain  from  measures  calculated 
to  produce  diaphoresis,  or  purgation,  and,  in  relation  to  the  perspiratory- 
function  especially,  will  sometimes  find  advantage,  in  employing  means 
to  repress  it. 
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A  high  state  of  fever,  or  a  full  plethoric  state  of  the  circulation,  is  un- 
favourable to  the  action  of  diui'etics,  as  of  other  secretory  excitants; 
because  the  ultimate  tissue  which  performs  the  function  is  too  highly 
irritated  to  act.  So  is  it  also  in  active  congestion  and  inflammation  of 
the  kidneys.  Under  such  circumstances,  the  loss  of  blood  may  facilitate 
the  action  of  diuretics,  by  diminishing  the  renal  excitation  to  a  point, 
compatible  with  the  performance  of  the  function.  Any  other  measures 
which  lower  the  general  or  local  excitement  have  the  same  effect.  Be- 
sides, when  the  vessels  are  full,  the  medicine  is  less  readily  absorbed 
than  when  they  are  relatively  empty;  and,  in  this  way  also,  depletion 
and  other  reducing  measures  may  favour  the  operation  of  these  medi- 
cines. It  is  supposed  that  the  action  of  diuretics  is  often  much  pro- 
moted by  the  simultaneous  use  of  medicines,  having  the  property  of 
promoting  absorption ;  and  hence,  in  part,  the  not  unfrequent  and  often 
useful  practice  of  combining  the  preparations  of  mercury  and  of  iodine 
with  the  medicines  now  under  consideration. 

Therapeutic  Indications  and  Uses  of  Diuretics. 

The  obvious  effect  of  diuretics  is  to  diminish  the  quantity  of  liquid  in 
the  circulation.  It  is  true  that  the  portion  of  the  blood  evacuated  by 
them  is  chiefly  the  water ;  but  some  of  the  saline  matters,  and  no  doubt 
also  more  or  less  of  the  organic  constituents,  escape  ;  so  that  these  medi- 
cines may  be  considered  depletory.  The  fact  is  that,  when  they  operate 
very  profusely,  they  sometimes  produce  weakness,  approaching  even  to 
prostration. 

Another  important  effect,  consequent  upon  the  diminution  of  the 
watery  portion  of  the  blood,  is  the  promotion  of  absorption.  It  has 
been  fully  established  by  experiment  that  the  blood-vessels,  when  their 
contents  are  materially  diminished,  take  up  water  with  avidity,  wherever 
they  can  find  it,  to  supply  the  loss.  The  physical  physiologist  would 
say  that,  the  density  of  the  blood  being  increased,  endosmosis  is  pro- 
moted ;  and  the  explanation  may  be  admitted  with  some  qualification. 
Thirst  also  results  from  the  diuretic  action,  with  the  obvious  purpose  of 
securing  a  supply  of  liquid  for  absorption.  But  it  is  not  taken  up  solely 
from  the  surfaces  with  external  communication.  The  liquid  in  the  tis- 
sues and  cavities  is  also  absorbed ;  and  hence  the  use  of  this  class  of 
medicines  in  dropsy. 

A  third  effect  is  to  purify  the  blood  of  excrementitious  or  foreign  mat- 
ter, which  may  be  serving  as  a  source  of  injury. 

A  fourth  is  to  impart  to  the  urine  the  power  of  dissolving  a  larger 
quantity  of  the  saline  matter  eliminated  by  the  kidneys,  while  it  is  at 
the  same  time  rendered  less  irritant  itself  by  dilution. 

A  fifth  effect,  which  is  produced  only  by  the  stimulating  diuretics,  is 
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to  irritate  the  lining  membrane  of  the  pelvis  and  calices  of  the  kidneys, 
the  urinary  passages,  and  the  bladder,  and  thus  not  unfrequently  either 
to  alter  the  diseased  condition  of  the  surface,  or  to  excite  the  parts  when 
debilitated  or  paralyzed  to  greater  activity. 

In  correspondence  with  the  above  indications,  diuretics  prove  use- 
ful, and  are  more  or  less  extensively  employed  in  the  following  com- 
plaints. 

Dropsy.  It  is  in  the  treatment  of  dropsy  that  diuretics  show  their 
best  powers ;  and  in  this  disease  there  is  no  other  remedy  or  combina- 
tion of  remedies  that  equals  them  in  efficiency.  The  principle  upon  which 
they  operate  is  obvious.  Dropsy  consists  in  an  abnormal  accumulation 
of  effused  fluid  in  the  cellular  tissue  or  serous  cavities.  Diuretics  have 
the  effect  of  promoting  the  absorption  of  that  fluid,  and  its  rejection  by 
the  kidneys.  But  if  this  were  all  they  could  do,  their  utmost  advantage 
would  be  merely  to  remove  the  fluid  while  operating,  and  prevent  its 
accumulation  so  long  as  they  continued  to  operate.  In  cases  of  limited 
duration,  in  which  the  pathological  condition  on  which  the  effusion  de- 
pended, terminates,  from  its  own  essential  character,  in  a  certain  period, 
the  diuretics  may  be  said  to  effect  a  cure ;  as  stimulants  which  keep  a 
typhus  fever  patient  alive,  until  the  time  for  the  fever  to  cease  sponta- 
neously, may  be  said  to  cure  that  disease.  It  is  probable  that  this  some- 
times happens.  In  many  cases,  the  pathological  condition  is  quite  in- 
curable, as  often  in  organic  disease  of  the  heart,  cirrhosis  of  the  liver, 
the  advanced  stages  of  Bright's  disease,  etc.  Here  all  that  diuretics  can 
do  is  to  keep  down  the  effusion,  and  thus  protract  life,  and  render  the 
patient  more  comfortable.  But  there  are  also  cases  of  dropsy  in  which 
diuretics  appear  of  themselves  to  effect  permanent  cures ;  not  to  remove 
the  effusion  only,  but  to  put  the  system  into  a  state,  in  which  there  is 
no  tendency  to  a  return  of  the  effusion.  This  I  have  very  often  seen,  and 
every  experienced  practitioner  must  be  familiar  with  the  fact.  Cases 
of  dropsy  come  under  the  notice  of  the  physician,  which  have  been  of 
long  duration,  which  appear  to  be  regularly  advancing,  and  in  which 
there  seems  to  be  no  tendency  to  a  favourable  termination.  Diuretics 
are  prescribed.  They  act  efficiently,  and  the  enormous  tumefaction  dis- 
appears like  a  snowbank  in  the  sun.  Nor,  when  it  has  disappeared,  does  it 
return.  The  patient  remains  perfectly  well,  and  may  continue  so  for  years. 
The  diuretics  then  have  done  more  than  merely  to  remove  the  effused 
liquid.  They  have  favourably  modified,  perhaps  quite  removed  the  pa- 
thological condition  itself.  How  is  this  accomplished  ?  This  question 
can  be  answered  only  by  conjecture.  Dropsy  often  depends  on  disease 
of  the  kidneys.  The  diuretics  act  specially  on  the  kidneys,  and  may 
prove  useful  not  merely  by  increasing  their  secretory  activity,  but  by 
altering  essentially  their  morbid  condition.  They  may  change  the 
nutrition  of  the  organ,  and  substitute  a  new  and  healthy  tissue  for  the 
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old  and  diseased.  Or  the  kidney  may  be  undergoing  fatty  degeneration 
from  its  enfeebled  condition ;  and  the  diuretic  may  check  the  process  by 
stimulating  the  organ  into  healthy  action.  Or,  lastly,  it  may  be  inflamed, 
and  the  diuretic  may  cure  the  inflammation  through  its  depletory  and 
antiphlogistic  properties.  Not  unfrequently  the  dropsy  depends  on  a 
highly  irritated  or  inflamed  state  of  the  tissue  from  which  the  fluid  is 
exhaled,  or  perhaps  on  chronic  inflammation  of  one  of  the  large  organs, 
as  the  liver  or  the  heart,  which  may  cause  them  to  interfere  with  the 
course  of  the  blood.  In  these  cases,  also,  the  diuretics  may  be  supposed 
to  operate  by  the  antiphlogistic  properties,  which  some  of  them  possess 
in  a  high  degree. 

I  know  no  variety  of  dropsy  in  which  they  may  not  be  given.  Upon 
theoretical  grounds,  their  use  has  been  condemned  in  the  dropsy  of 
Bright's  disease ;  but  I  am  quite  sure,  from  a  good  deal  of  experience 
with  them  in  that  affection,  that,  if  properly  chosen,  they  are  more 
effectual  than  any  other  medicines.  It  is  true  that  the  stimulating 
diuretics  are  not  adapted  to  the  acute  forms  of  the  affection ;  even 
squill  has  seemed  to  me  occasionally  to  do  harm ;  but  from  bitartrate 
of  potassa  or  digitalis  I  have  never  seen  mischief  produced,  but  re- 
peatedly cures  in  very  unpromising  cases. 

Febrile  and  Inflammatory  Diseases.  The  refrigerant  diuretics  are 
beneficial  in  these  affections  by  their  sedative  and  depletory  properties ; 
but  they  are  not  frequently  used,  because  their  operation  is  in  great 
degree  incompatible  with  that  of  more  efficient  antiphlogistic  remedies, 
as  cathartics  and  diaphoretics.  When  given  for  the  cure  of  dropsy, 
they  are  often  useful  incidentally,  in  accompanying  febrile  and  inflam- 
matory disorder;  and  sometimes,  probably,  through  their  eliminating 
property,  in  affections  connected  with  impurities  in  the  blood,  as  cu- 
taneous eruptions. 

Disease  of  the  Kidneys  and  Urinary  Organs.  In  acute  inflammation 
of  the  kidneys,  some  of  the  saline  diuretics  are  useful  by  their  refrigerant 
and  depletory  effect,  and,  when  the  disease  is  seated  in  the  pelvis  of 
the  kidney,  by  diluting  the  urine  and  rendering  it  less  irritant  to  the 
inflamed  membrane.  In  the  same  way,  they  act  beneficially  in  inflam- 
mation of  the  bladder  and  urinary  passages.  The  urine,  in  these  com- 
plaints, is  often  loaded  to  saturation,  and  even  beyond  it,  with  the 
saline  ingredients,  in  consequence  of  the  small  proportion  of  the  liquid 
eliminated.  By  increasing  this,  the  salts  which  might  otherwise  be 
deposited  are  held  in  solution,  and  those  dissolved  are  rendered  less 
irritant  by  the  dilution. 

In  chronic  inflammation  of  the  pelvis  of  the  kidney,  with  or  without 
ulceration,  the  parts  are  frequently  unable  to  resume  healthy  action, 
from  their  relaxed,  debilitated,  and  indolent  condition.  These  cases 
are  often  attended  with  copious  mucous  discharges,  and  not  unfre- 
quently with  the  discharge  of  pus.  Some  of  the  stimulating  diuretics, 
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which  pass  out  with  the  urine,  and  are  thus  brought  into  direct  contact 
with  the  diseased  surfaces,  sometimes  exercise  a  most  happy  influence 
over  them. 

Administration. 

The  rules  for  the  administration  of  diuretics,  so  far  as  they  are  ap- 
plicable to  the  class  in  general,  may  be  deduced  from  the  observations 
already  made.  They  should  generally  be  attended  with  the  use  of 
drinks,  which  should  always  be  cold,  and  may  often  be  advantageously 
impregnated  with  mild  diuretic  medicines,  as,  for  example,  with  the 
vegetable  acids,  cream  of  tartar,  and  sweet  spirit  of  nitre.  The  milder 
diuretic  infusions  may  often  also  be  used,  as  those  of  juniper,  parsley, 
the  erigerons,  etc.,  which  may  act  beneficially  as  adjuvants  to  the  more 
energetic  diuretics  employed.  Sometimes  benefit  accrues  from  the  gentle 
stimulant  properties  of  these  drinks,  particularly  the  juniper-berry  and 
wild  carrot  teas,  in  correcting  the  depressing  effects  of  the  saline  diu- 
retics on  the  digestive  organs.  In  persons  of  intemperate  habits,  or 
requiring  from  debility  the  support  of  alcoholic  stimulation,  cold  gin 
and  water  may  be  drank  with  advantage.  In  relation  to  the  quantity 
of  drink,  the  patient's  own  sensations  are  perhaps  in  general  the  best 
guide;  though  the  advice  should  be  given  to  take  small  draughts  fre- 
quently, in  preference  to  large  quantities  at  once.  Should  the  quantity 
of  urine  discharged  equal  the  amount  of  drink  taken,  there  can  be  no 
accumulation ;  as  much  is  always  discharged  by  cutaneous  and  pulmo- 
nary exhalation. 

The  diuretic  should  not,  as  a  general  rule,  be  given  at  the  same  time 
with  cathartics  or  diaphoretics;  and  the  patient  should  be  kept  cool,  or 
at  least  should  not  be  allowed  to  become  heated,  as  by  too  much  bed- 
covering  at  night,  during  their  administration. 

When  the  system  is  in  a  high  state  of  excitation,  with  a  plethoric 
condition,  and  a  full  strong  pulse,  it  will  generally  be  proper  to  reduce 
it  somewhat,  by  depletion  or  antimonials,  before  beginning  with  the 
diuretics.  They  will  be  more  apt  to  operate  after  this  preliminary 
treatment,  than  if  administered  in  the  highest  state  of  excitement. 

As  the  diuretics  are  notoriously  uncertain,  failing  often  without  ap- 
parent cause,  and  often  also  succeeding  when  success  was  hardly  ex- 
pected, it  is  necessary  not  to  be  too  soon  discouraged ;  but,  after  making 
a  sufficient  trial  of  one,  to  have  recourse  to  another,  or  to  conjoin  two 
or  more  together,  and,  in  reference  to  the  more  energetic  articles,  to  re- 
turn to  them  again  and  again.  I  have  used  certain  diuretics  long  and 
freely  with  no  apparent  advantage,  and,  having  abandoned  them,  have 
afterwards  returned  to  them,  and  obtained  the  most  satisfactory  results, 
though  no  change  was  made  in  their  mode  of  exhibition,  and,  so  far  as 
could  be  seen,  no  change  had  taken  place  in  the  patient  which  could 
account  for  the  difference. 
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I.  DIGITALIS.  U.S.,Br. 

Digitalis  has  already  been  treated  of  generally  with  the  nervous 
sedatives  (ii.  103).  It  is  here  to  be  considered  only  as  a  diuretic.  In 
this  capacity,  it  is  certainly  one  of  the  most  efficient  medicines  known. 

Mode  of  Operation.  In  the  cautious  mode  in  which  it  is  usually 
deemed  safest  to  administer  digitalis,  in  order  to  avoid  its  dangerous 
depressing  effects,  and  guard  against  its  cumulative  tendency,  it  is  slow 
in  its  diuretic  operation.  Several  days  almost  always  elapse  before  any 
effect  is  experienced ;  generally  it  is  not  until  after  a  week  or  two,  that 
its  full  influence  is  felt;  and  sometimes,  even  when,  in  the  end,  it  may 
act  energetically,  the  result  is  postponed  much  longer.  No  doubt,  its 
influence  on  the  kidneys  might  be  sooner  obtained  by  a  more  energetic 
administration  ;  but  the  advantage  gained  would  not  be  equivalent  to 
the  danger  incurred.  When  it  does  begin  to  operate,  the  effect  is  often 
sudden  and  striking.  I  have  visited  patients  upon  one  day,  passing 
not  more  than  a  pint  of  urine  in  twenty-four  hours,  and,  upon  the  next 
visit,  have  found  them  passing  a  gallon  or  more  in  the  same  time.  The 
effect,  too,  after  it  has  begun,  continues  in  general  without  abatement 
for  several  days,  even  though  the  medicine  should  be  withheld ;  and  it 
is  a  good  rule  to  diminish  the  dose  somewhat,  upon  the  occurrence  of 
profuse  diuresis,  for  fear  of  too  great  an  accumulation.  Should  the 
effect  diminish,  the  original  dose  must  be  resumed. 

The  opinion  has  been  advanced,  that  digitalis  operates  as  a  diuretic, 
not  by  a  direct  action  on  the  kidneys,  but  by  promoting  absorption ; 
and  the  opinion  is  supported  upon  the  ground,  that  it  does  not  produce 
an  increased  secretion  of  urine,  unless  there  may  be  dropsical  effusion. 
But  the  fact  is,  that  digitalis  will  sometimes  prove  diuretic  in  health; 
and,  if  less  copiously  so  than  in  dropsy,  it  is  probably  because  there  is 
less  liquid  in  the  blood  to  be  eliminated  than  when  the  deficiency,  pro- 
duced by  the  secretory  act,  can  be  instantly  supplied  by  the  liquid  from 
the  tissues  and  cavities. 

Another  opinion  is,  that  both  the  absorption  and  diuresis  are  con- 
nected with  the  depressed  state  of  the  circulation;  the  feebleness  of 
the  movement  of  the  blood  being  supposed  to  favour  the  endosmose  of 
liquid  from  the  cavities  into  the  circulation,  and  its  presence  there  to  be 
the  exciting  cause  of  the  increased  action  of  the  kidneys.  But  here, 
again,  hypothesis  is  opposed  by  fact ;  for  digitalis  will  often  operate  as 
a  diuretic,  without  any  appreciable  effect  on  the  pulse.  Besides,  against 
all  the  views  which  refuse  to  the  medicine  a  direct  action  on  the  kidneys 
is  the  insurmountable  objection  that,  supposing  the  dropsical  effusion 
to  be  absorbed,  if  the  kidneys  remain  in  the  same  torpid  condition, 
either  the  liquid  taken  up  will  escape  again  as  it  did  originally,  or  find 
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its  way  out  of  the 'system,  by  some  other  emunctory,  as  that  of  the 
skin,  lungs,  or  bowels. 

It  is  impossible  to  account  for  all  the  effects  of  digitalis,  without  ad- 
mitting a  direct  action  on  the  kidneys.  This  may  very  possibly  be  aided 
by  its  absorbent  influence  consequent  on  the  depression  of  the  circulation, 
but  certainly  does  not  exclusively  depend  upon  it.  From  the  experi- 
ments of  Dr.  W.  A.  Hammond,  of  the  U.  S.  Army,  it  would  appear, 
while  increasing  the  amount  of  water  discharged  by  urine,  not  materially 
to  alter  the  quantity  of  solid  matters.  (Am.  Journ.  of  Med.  Sci.,  Jan. 
1859,  p.  275.) 

Therapeutic  Application.  As  a  diuretic,  digitalis  is  given  only  in 
dropsy ;  and  there  is  no  variety  of  this  disease,  strictly  speaking,  in  which 
it  may  not  be  used  with  a  prospect  of  advantage ;  for  ovarian  dropsy  and 
infantile  meningitis,  in  which  it  is  admitted  that  the  medicine  is  of  little 
or  no  service,  though  they  are  frequently  designated  as  dropsies,  are  not 
entitled  to  the  name;  at  least  they  are  pathologically  distinct  from  the 
other  forms  of  the  disease.  Even  in  dropsies  attended  with  the  lowest 
grade  of  general  strength,  there  is  no  positive  contraindication  to  the 
medicine ;  for  its  depressing  effects,  when  it  is  cautiously  managed,  may 
be  readily  counteracted  by  the  conjoint  use  of  supporting  measures. 

But  certainly  we  cannot  say  of  the  remedy,  what  Dr.  Withering  is 
stated  by  Dr.  Chapman,  in  his  Therapeutics  (2d  ed.,  i.  284),  to  have 
declared  of  it,  that  "so  far  as  the  removal  of  the  water  will  contribute  to 
cure  the  patients,  so  much  may  be  expected  from  this  medicine."  On 
the  contrary,  the  medicine  not  unfrequently  fails  entirely  to  act  on  the 
kidneys;  and  I  have  seen  patients  prostrated,  under  its  depressing  influ- 
ence, to  the  lowest  point  compatible  with  safety,  in  whom,  nevertheless, 
no  diuretic  effect  was  produced. 

Attempts  have  been  made  to  indicate  the  circumstances  under  which 
digitalis  will  be  most  likely  to  act  efficiently.  My  own  experience  coin- 
cides with  that  of  Dr.  Blackall,  who  found  it  most  successful  in  cases 
attended  with  coagulable  urine;  at  least  I  can  say  truly  that  no  remedy 
in  my  hands  has  seemed  equally  efficacious,  in  the  dropsies  with  this 
condition  of  the  urine,  unless  possibly  bitartrate  of  potassa.  I  have  wit- 
nessed several  cases  of  what  appeared  to  be  decided  and  obstinate  attacks 
of  Bright's  disease,  with  universal  dropsy,  and  unconnected  with  scar- 
latina, which  yielded  completely  and  permanently  to  the  use  of  digitalis  ; 
and  I  am  convinced  that,  in  some  of  the  cases,  it  exercises  a  positively 
curative  influence  on  the  kidneys,  independently  of  the  mere  increase  of 
their  secretion. 

Another  condition  of  dropsy  to  which  it  is  especially  applicable,  is  that 
which  complicates  cardiac  affections,  of  a  character  calling  at  the  same 
time  for  the  sedative  action  of  the  remedy  on  the  heart. 

Administration.  The  commencing  dose  of  the  powdered  leaves  as  a 
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diuretic  is  a  grain,  which  may  be  repeated  three  times  a  day,  and  in- 
creased every  other  day  by  one-quarter,  or  one-half,  until  its  effects  begin 
to  be  felt,  either  upon  the  kidneys,  heart,  or  nervous  system.  For  the 
dose  and  method  of  using  the  other  officinal  preparations,  I  would  refer 
the  reader  to  the  article  on  digitalis  among  the  nervous  sedatives  (ii. 
121).  In  relation  to  the  infusion,  which  has  been  thought  by  some  to 
be  the  most  effectual  diuretic  preparation  of  the  medicine,  I  would  simply 
say,  that  any  superiority  of  effect  obtained  from  it  may  be  ascribed  to 
the  much  larger  proportional  dose  in  which  it  is  usually  given,  than 
either  the  powder  or  the  tincture.  All  the  preparations  are  efficient,  if 
well  made,  and  from  good  material.*  I  usually  prefer  the  powder,  pre- 
pared immediately  from  the  green  portion  of  the  leaves,  without  the  mid- 
rib or  footstalk. 

Great  advantage  often  accrues  from  giving  other  medicines  with  digi- 
talis, either  to  meet  some  coincident  indication,  or  to  aid  in  producing  its 
diuretic  effect.  Thus,  in  anemic  states  of  the  system,  it  may  be  com- 
bined with  iron,  in  the  plethoric  or  febrile,  with  bitartrate  or  nitrate  of 
potassa,  and  in  pectoral  and  hepatic  dropsies,  often  with  calomel. 

It  has  been  used  externally,  with  asserted  success,  in  promoting  diu- 
resis, especially  in  cases  of  abdominal  dropsy.  This  method  may  be  re- 
sorted to  when  digitalis  is  not  well  borne  on  the  stomach,  or  when  it 
fails  to  act  in  the  ordinary  method.  For  this  purpose,  the  tincture  may 
be  applied  by  friction  to  the  inside  of  the  thighs  and  arms,  or  a  strong 
decoction  may  be  placed,  in  the  form  of  a  cataplasm,  or  by  means  of 
linen  cloths  saturated  with  it,  over  the  abdomen.  The  endermic  method 
is  inapplicable,  as  digitalis  is  too  irritant  in  its  local  operation. 


II.  SQUILL. 

SCILLA.  U.S.,Br. 

Origin.  Squill  is  the  bulb  of  Scilla  maritima,  an  herbaceous  peren- 
nial plant,  sending  up  numerous  leaves  from  its  bulbous  root,  in  the 
midst  of  which  an  erect  flower-stem  rises,  two  or  three  feet  high,  and 

*  I  am  disposed,  however,  to  think,  from  the  recent  experience  of  the  profession 
with  the  tincture,  that  the  statement  in  the  text  should  be  somewhat  qualified,  in 
relation  to  this  preparation.  There  is  no  doubt  that  the  tincture  has  some  effi- 
ciency ;  but,  considering  the  very  large  doses  of  it  which  have  of  late  been  used  with 
seeming  impunity,  I  think  it  highly  probable  that  the  effects  of  the  active  princi- 
ples of  the  digitalis  are  to  some  extent  counteracted  by  the  opposite  influence  of 
the  alcohol;  and  that  the  tincture  is  less  powerful  than  the  other  preparations,  in 
relation  to  the  quantity  of  digitalis  they  respectively  represent.  (Note  to  the  third 
edition. ) 
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terminating  in  a  spike  of  closely  set,  white  flowers.  The  plant  is  a 
native  of  the  countries  of  Europe  and  Africa  bordering  on  the  Mediter- 
ranean. The  bulb  is  as  large  as  the  fist,  or  larger,  pear-shaped,  and 
composed  of  numerous  fleshy  scales,  all  fixed  to  a  common  base,  to  the 
lower  surface  of  which  the  radicles  or  root  fibres,  which  descend  into 
the  earth,  are  attached.  The  scales  are  compactly  arranged  around  a 
common  centre,  one  overlapping  another ;  the  innermost  being  very 
juicy,  the  outermost  dry  and  membranaceous.  Sometimes  the  recent 
bulb  is  imported,  though  rarely.  It  will  keep  for  a  long  time  if  embedded 
in  dry  sand,  or  otherwise  excluded  from  air  and  moisture.  But  the  com- 
mon squill  of  the  shops  is  prepared  from  the  bulb  by  removing  the  outer 
membranous  coatings,  then  cutting  it  into  several  transverse  slices,  and 
carefully  drying  the  pieces  into  which  the  slices  separate.  In  drying, 
the  bulb  is  said  to  lose  about  four-fifths  of  its  weight.  There  are  two 
varieties,  one  white,  and  the  other  of  a  deep  reddish-brown  colour  exter- 
nally ;  but  there  is  no  essential  difference  between  them. 

Properties.  As  commonly  kept,  squill  is  in  small  oblong  pieces,  thin, 
flexible  when  moist,  but  brittle  when  quite  dry,  somewhat  translucent, 
usually  of  a  yellowish-white  colour,  sometimes  of  a  reddish  tinge,  with 
a  feeble  odour,  and  a  bitter,  acrid,  nauseous  taste.  It  yields  its  virtues 
to  water,  alcohol,  or  dilute  acetic  acid.  Vinegar  is  considered  an  ex- 
cellent solvent. 

In  consequence  of  its  affinity  for  water,  squill,  unless  kept  in  a  dry 
place,  is  apt  to  attract  moisture  from  the  air,  and  thus  to  become 
mouldy,  and  undergo  chemical  change.  From  this  and  other  causes, 
its  strength  is  more  or  less  uncertain,  as  it  is  usually  found  in  the  shops. 

Active  Principles.  As  squill  is  injured  by  boiling  and  by  time,  its 
virtues  were  formerly  supposed  to  be  connected  with  a  volatile  princi- 
ple. This  seems  to  have  been  an  error ;  for  water  distilled  from  squill 
has  little  or  no  effect  on  the  animal  system.  From  the  most  recent  in- 
vestigations by  M.  Tilloy,  as  well  as  from  preceding  observations,  it 
appears  that  there  are  two  distinct  active  principles ;  one  an  acrid  sub- 
stance, which  is  powerfully  irritant,  may  even  produce  fatal  effects,  and 
deteriorates  at  a  high  temperature  and  by  time ;  the  other  extremely 
bitter,  but  not  acrid,  and  supposed  by  Landerer,  who  obtained  it  crys- 
tallized, to  have  alkaline  properties.  It  is  to  the  latter  that  the  name 
of  scillitin  belongs.  But  the  subject  needs  further  investigation.  Neither 
of  these  principles  is  obtained  separate  for  use. 

Effects  on  the  System.  Squill  is  locally  acrid ;  in  the  recent  state  very 
much  so,  inflaming,  and  even  blistering  the  skin  when  applied  to  it ; 
but  the  acrimony  is  much  diminished  by  drying,  and  continues  to  di- 
minish by  time.  It  remains,  in  greater  or  less  degree,  so  long  as  squill 
is  capable  of  exercising  its  remedial  influence.  This  acrid  property  it 
carries  with  it  into  the  stomach,  into  the  circulation  when  absorbed, 
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and  into  the  emunctories  through  which  it  escapes  from  the  system.  In 
small  doses,  without  producing  any  sensible  effect  on  the  stomach,  squill 
or  its  active  matter  is  absorbed,  and  operates  as  an  excitant  to  the  secre- 
tory function  of  the  kidneys  and  bronchial  mucous  membrane.  It  is, 
therefore,  a  diuretic  and  expectorant.  In  the  latter  capacity  it  will  be 
treated  of  hereafter.  It  is  only  in  reference  to  the  diuretic  effect  that 
it  is  to  be  considered  in  this  place.  There  can  be  little  doubt  that  it 
operates  on  the  kidneys  in  its  efforts  to  escape  from  the  system;  and, 
when  taken  very  largely,  it  has  been  known  to  bring  on  inflammation 
of  the  urinary  passages,  with  strangury  and  bloody  urine.  Dr.  Ham- 
mond found  it  not  to  augment,  but  rather  to  lessen  the  solid  matters 
excreted  by  the  kidneys.  (Am.  Journ.  of  Med.  Sci.,  Jan.  1859,  p.  277.) 
In  doses  somewhat  larger  than  is  necessary  to  produce  the  diuretic 
effect,  it  causes  nausea,  in  still  larger  acts  as  an  emetic,  and  in  excessive 
doses  may  occasion  inflammation  of  the  stomach  and  bowels,  with  vom- 
iting, hypercatharsis,  abdominal  pains,  convulsions,  and  death.  Twenty- 
four  grains  of  it  have  produced  fatal  effects. 

Therapeutic  Application.  Squill  was  used  by  the  ancients.  It  ranks 
among  the  most  energetic  diuretics,  being  inferior  only  to  digitalis  and 
bitartrate  of  potassa  in  efficiency.  It  is  much  and  very  advantageously 
used  in  dropsy.  In  consequence  of  its  irritant  property,  it  is  not  appli- 
cable to  cases  attended  with  acute  inflammation  or  fever,  and  is  espe- 
cially contraindicated  by  the  existence  of  gastro-enteritis,  acute  nephritis, 
or  inflammation  of  the  urinary  passages.  It  is,  therefore,  ill  adapted  to 
the  form  of  dropsy,  attendant  on  acute  Bright's  disease.  But,  with  these 
exceptions,  it  may  be  used  in  any  form  of  the  affection,  whether  anasar- 
cous,  abdominal,  thoracic,  or  even  hydrocephalic.  My  own  experience 
corresponds  with  that  of  the  late  Professor  Chapman,  who  found  squill 
peculiarly  useful  in  hydrothorax.  There  is,  I  think,  no  remedy  more 
efficacious,  in  either  pleural  or  pericardial  dropsy,  associated  with  a 
state  of  chronic  inflammation  or  irritation  of  the  membranes,  than  a 
combination  of  squill  and  calomel.  The  mercurial  is  highly  efficient  in 
correcting  the  inflammation,  and  at  the  same  time  seems  to  aid  the  squill 
in  its  diuretic  action,  through  which  the  absorption  of  the  effused  liquid 
is  effected.  The  beneficial  effect  is  sometimes  very  speedy,  and,  when 
no  serious  organic  lesion  exists,  often  complete.  Even  when  there  is  in- 
curable disease  of  the  heart,  the  liquid  is  frequently  removed,  and  great 
relief  obtained.  When  excessive  cardiac  action  complicates  the  disease, 
digitalis  may  be  advantageously  associated  with  the  other  medicines. 

Administration.  The  dose  of  powdered  squill  is  usually  stated  at  from 
one  to  three  grains,  two  or  three  times  a  day.  As  the  squill  exists  in  our 
shops,  I  have  rarely  found  it,  thus  administered,  to  be  of  any  use  in  dropsy. 
The  individual  doses  are  sufficiently  large ;  but  the  intervals  between 
them  are  too  long.  My  uniform  practice  has  been  to  prescribe  squill  in 
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dropsy  in  the  dose  of  two  grains  every  two  hours,  to  be  continued  until 
it  produces  its  effects.  When  it  is  thus  given,  it  will  not  often  be 
necessary  to  augment  the  dose.  A  long-established  rule  in  the  exhi- 
bition of  squill  is,  if  no  effect  is  produced  by  the  first  dose,  gradually  to 
increase  it  until  nausea  is  occasioned,  and,  having  ascertained  the  point 
at  which  it  produces  this  symptom,  afterwards  so  to  regulate  the  dose 
as  to  approach  the  point  as  nearly  as  possible,  without  absolutely  reach- 
ing it.  Some  have  supposed  that  the  nausea  itself  is  useful  in  promoting 
diuresis.  Cullen  was,  I  think,  right  in  maintaining  that  it  is  no  other- 
wise useful  than  merely  as  a  sign  of  the  activity  of  the  medicine.  I  am 
quite  sure  that  squill  is  capable  of  acting  very  energetically  as  a  diuretic 
without  it.  Yomiting  and  purging  are  to  be  avoided,  as  interfering  with 
the  absorption  of  the  medicine,  and,  if  produced,  whether  by  the  squill,  or 
the  calomel  which  may  be  exhibited  with  it,  should  be  restrained  by  a  little 
opium.  When  squill  and  calomel  are  used  simultaneously,  it  is,  I  think, 
best  to  give  them  separately,  as  each  requires  to  be  regulated  according 
to  its  own  effects ;  the  squill  being  increased  or  diminished  according  to 
its  influence  on  the  stomach,  the  calomel  to  its  action  on  the  mouth. 
The  most  convenient  method  of  exhibiting  squill  is  in  the  form  of  pills. 
There  are  several  officinal  preparations,  as  the  vinegar,  syrup,  and  tinc- 
ture, which,  as  they  are  much  more  used  with  a  view  to  their  expecto- 
rant than  their  diuretic  effect,  will  be  more  appropriately  described 
with  the  expectorants,  to  which  the  reader  is  referred.  It  is  sufficient  to 
mention  here  that  the  vinegar  and  tincture  may  be  given  in  the  dose  of 
half  a  fluidrachm,  and  the  syrup  of  a  fluidrachm,  repeated  as  the  dose 
of  the  squill  in  substance.  The  syrup  is  frequently  used  as  a  diuretic 
for  children,  for  whom  the  dose  must  be  diminished  according  to  the 
regular  rule. 

There  is  a  large  number  of  vegetable  substances  more  or  less  used  as 
diuretics,  but  none  of  primary  importance,  which  may  be  conveniently 
introduced  here,  in  subordination  to  the  two  very  powerful  medicines  of 
the  class,  above  considered.  Most  of  them  are  used  as  adjuvants  to 
more  efficient  remedies  in  the  treatment  of  dropsy ;  and  some  are  not 
without  considerable  value  in  this  respect. 

I.  BROOM.  — SCOPARIUS.  U.  8.,  Br. 

Origin.  Broom,  officinally  speaking,  consists  of  the  tops  of  Cytisus 
Scoparius  (Spartium  Scoparium,  Linn.),  or  the  common  broom  plant, 
a  European  shrub,  with  long,  slender,  bright-green  terminal  branches, 
beset  with  downy  ternate  leaves,  and  fine,  large,  showy,  golden-yellow 
flowers,  on  account  of  which  it  is  sometimes  cultivated  in  our  gardens. 
These  branches,  with  their  leaves  and  flowers,  are  the  parts  employed 
under  the  name  of  tops. 
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Properties.  Fresh  broom  has  a  strong  characteristic  odour  when 
bruised,  and  a  bitter  nauseous  taste,  which  it  retains  after  being  dried. 
It  imparts  all  its  virtues  to  water  and  alcohol.  According  to  Dr.  Sten- 
house  it  contains  two  active  principles ;  one  diuretic,  which  he  calls  sco- 
parin,  and  the  other  narcotic,  having  properties  analogous  to  those  of 
the  vegetable  volatile  alkaloids,  for  which  he  proposes  the  name  of  spar- 
tein-(Ann.  de.  Therap.,  A.D.  1853,  p.  153);  but  these  results  have  not 
yet,  so  far  as  I  know,  been  confirmed. 

Medical  Effects  and  Uses.  In  moderate  doses,  broom  is  tonic  and 
diuretic  ;  in  larger,  emetic  and  cathartic.  Dr.  Cullen,  in  his  Treatise  on 
Materia  Medica,  says  of  it,  that,  having  found  it  in  use  among  the  com- 
mon people,  he  had  prescribed  it  to  some  of  his  patients,  and  seldom 
found  it  to  fail  in  operating  both  by  stool  and .  urine.  Some  cases  of 
dropsy  were  cured  by  it.  Dr.  Mead  also  gives  his  testimony  in  its 
favour ;  Dr.  Pearson  considers  it  tonic  and  diuretic ;  and  Dr.  Pereira 
speaks  of  it  in  the  highest  terms  of  commendation,  having  found  it  more 
certain  than  any  other  diuretic.  Dr.  Christison,  however,  has  had  less 
reason  to  be  satisfied  with  its  effects.  {Dispensatory.)  It  is  thought  not 
to  be  well  adapted  to  febrile  and  inflammatory  cases ;  and,  with  its  tend- 
ency to  disturb  the  stomach  and  bowels,  should  not  be  employed  in 
irritable  states  of  these  organs.  With  these  exceptions,  it  may  be  used 
in  all  kinds  of  dropsy ;  and  should  be  tried  when  other  diuretics  have 
failed. 

Cullen  used  the  medicine  in  decoction,  made  with  half  an  ounce  of 
the  fresh  tops  and  a  pint  of  water,  boiled  down  to  one-half,  of  which  he 
gave  a  fluidounce  every  hour  till  it  operated  on  the  bowels,  or  the  whole 
had  been  taken.  The  British  Pharmacopeia  directs  half  an  ounce  of  the 
tops  to  be  boiled  for  ten  minutes  in  ten  fluidounces  of  water.  The  dose 
would  be  the  same.  A  compound  decoction  was  directed  by  the  London 
and  Edinburgh  Colleges,  made  by  boiling  half  an  ounce,  each,  of  broom, 
juniper,  and  dandelion,  in  thirty  fluidounces  of  water  down  to  twenty, 
of  which  from  half  a  pint  to  a  pint  might  be  taken  in  divided  doses  during 
the  day,  as  an  adjuvant  to  more  powerful  diuretics. 

The  seeds,  which  have  the  same  properties,  and  keep  better,  may  be 
substituted  in  the  dose  of  ten  or  fifteen  grains. 

II.  JUNIPER.  —  JUNIPERUS.  U.  S. 

Origin.  As  directed  in  the  U.  S.  Pharmacopoeia,  juniper  consists  of 
the  fruit  of  Juniperus  communis,  or  common  juniper,  a  well-known 
evergreen  shrub,  indigenous  in  Europe,  but  introduced  into  this  country, 
where  it  grows  wild  in  many  places.  In  addition  to  the  fruit,  which  is 
the  only  part  generally  used,  the  Edinburgh  and  Dublin  Colleges  for- 
merly directed  also  the  tops,  which  have  similar  properties.  Though 
the  berries  are  sometimes  collected  in  this  country,  they  are  inferior  to 
those  brought  from  the  South  of  Europe. 
VOL.  ii. — 39 
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Properties  and  Active  Principle.  The  berries  are  globular,  about  as 
large  as  a  pea,  often  covered  with  a  glaucous  bloom,  but  of  a  shining 
blackish-purple  colour  when  that  has  been  removed,  as  it  often  is  by  rub- 
bing. Their  odour  is  aromatic ;  their  taste  sweetish,  warm,  slightly  bit- 
terish, and  terebinthinate.  Their  virtues  are  extracted  by  boiling  water 
and  alcohol.  Besides  a  considerable  proportion  of  saccharine  matter, 
they  contain  a  peculiar  volatile  oil,  upon  which  their  virtues  chiefly  if 
not  exclusively  depend,  and  which  is  obtained  separate  by  distillation 
with  water. 

Medical  Effects  and  Uses.  Juniper  is  gently  stimulant,  cordial  to  the 
stomach,  carminative,  and  diuretic.  The  last-mentioned  effect  is  pro- 
duced by  the  direct  action  of  the  volatile  oil,  which  is  absorbed,  and,  es- 
caping somewhat  altered  through  the  kidneys,  gives  to  the  urine  a  violet 
odour.  The  stimulant  operation  upon  the  urinary  organs  is  so  con- 
siderable, when  the  medicine  is  taken  freely,  as  sometimes  to  occasion 
symptoms  approaching  to  strangury.  Occasionally  the  diuretic  action 
is  very  decided,  and  I  have  known  edematous  effusion  to  be  entirely 
removed  by  this  medicine  unaided;  but  it  is  generally  used  only  as  an 
adjuvant  to  other  diuretics.  In  this  capacity,  it  often  answers  an  excel- 
lent purpose  in  dropsy,  especially  in  connection  with  the  saline  diuretics, 
the  sedative  effect  of  which  upon  the  digestive  function  it  tends  to  coun- 
teract by  its  stomachic  properties,  while  it  furthers  their  action  on  the 
kidneys. 

Juniper  has  been  used,  with  a  view  to  its  stimulant  operation  on  the 
urinary  passages,  in  chronic  affections  of  these  parts,  connected  with  mu- 
cous or  muco-purulent  discharge;  as  chronic  pyelitis,  catarrh  of  the  blad- 
der, gleet,  and  leucorrhcea.  It  has  also  been  employed  as  an  alterative 
in  scorbutic  and  eruptive  disorders,  as  a  gentle  stimulant  in  debility  of 
the  stomach  and  bowels,  and  as  an  emmenagogue  in  atonic  conditions  of 
the  uterus.  But  little  reliance  can  be  placed  upon  it  in  any  of  these 
affections.  Almost  the  only  use  at  present  made  of  it  is  as  an  adjuvant  to 
diuretics,  and  especially  as  a  vehicle  for  bitartrate  of  potassa,  for  which 
it  is  very  much  and  advantageously  employed  in  this  country. 

Administration.  The  bruised  berries  have  sometimes  been  given  in 
substance,  rubbed  up  with  sugar,  in  the  dose  of  a  drachm  or  two,  three 
or  four  times  a  day ;  but  the  common  form  of  administration  is  that  of 
Infusion  (!NPUSUM  JUNIPEBI,  U.  S.).  An  ounce  of  the  bruised  fruit 
should  be  macerated  for  an  hour  in  a  pint  of  boiling  water,  and  the  whole 
given  in  wineglassful  doses  during  the  twenty-four  hours.  The  berries 
were  an  ingredient  of  the  compound  decoction  of  broom  of  the  late  Lon- 
don Pharmacopoeia.  (See  Broom.)  The  tops,  or  soft  terminal  branches 
of  the  shrub,  have  similar  properties  with  the  fruit,  though  less  agree- 
able. They  may  be  used  in  the  same  way. 

Oil  of  Juniper  (OLEUM  JUNIPERI,  U.  S.,  Br.)  is  officinal,  and  con- 
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siderably  used.  It  is  lighter  than  water,  colourless  or  yellowish,  with  a 
terebinthinate  or  balsamic  odour  and  taste,  and  of  difficult  solubility  in 
alcohol.  In  the  dose  of  front-five  to  fifteen  drops,  three  times  a  day, 
which  may  be  increased  if  necessary,  it  may  be  used  as  an  adjuvant  and 
corrective  of  other  diuretics,  especially  digitalis,  nitre,  and  cream  of  tar- 
tar, when  not  forbidden  by  any  excess  of  general  excitement,  or  by  local 
irritation  in  the  alimentary  canal  or  urinary  organs. 

The  British  Pharmacopoeia  has  a  Simple  Spirit,  and  the  U.  S.  a 
Compound  Spirit  of  Juniper.  The  former  (SriRiTUS  JUNIPERI,  Br.)  is 
prepared  by  dissolving  a  fluidounce  of  the  oil  of  juniper  in  nine  fluid- 
ounces  of  rectified  spirit  (alcohol) ;  the  latter  (SpraiTUS  JUNIPERI  COM- 
POSITUS,  U.  S.),  by  dissolving  the  oils  of  juniper,  caraway,  and  fennel,  in 
diluted  alcohol.  By  the  Edinburgh  and  Dublin  Colleges,  it  was  directed 
to  be  made  by  distillation  from  the  crude  materials  containing  those  oils. 
The  compound  spirit  has  an  agreeable  flavour;  and  both  may  be  use- 
fully added  to  diuretic  infusions  and  mixtures,  in  cases  of  dropsy  re- 
quiring a  stimulant  impression,  whether  on  the  stomach  or  the  system. 
The  dose  of  the  simple  spirit  is  from  twenty  minims  to  a  fluidrachm ;  of 
the  compound,  which  is  much  weaker,  from  two  to  four  fluidrachms. 

III.  PARSLEY  ROOT.  — PETROSELINUM.  U.S. 

Origin.  This  is  the  root  of  Petroselinum  sativum  (Apium  Petro- 
selinum,  Linn.),  a  biennial,  umbelliferous,  herbaceous  plant,  indigenous 
in  the  South  of  Europe,  but  cultivated  everywhere  in  gardens  for  culi- 
nary purposes. 

Properties.  The  root  is  long,  spindle-shaped,  about  as  thick  as  the 
finger,  wrinkled  transversely,  fleshy,  externally  white,  internally  white 
towards  the  circumference,  but  yellowish  in  the  centre,  of  an  agreeable 
odour,  and  a  sweetish,  aromatic,  peculiar  taste,  which  it  loses  in  great 
measure  by  boiling,  and  also  when  long  kept.  It  should  be  used  in  the 
recent  state. 

The  seeds,  which  have  similar  diuretic  properties,  but  are  more  aro- 
matic, and  keep  better,  may  be  used  for  the  same  purposes.  They  have 
a  somewhat  terebinthinate  odour,  and  a  warm,  aromatic  taste.  Both 
these  and  the  root  probably  owe  their  virtues  to  a  peculiar  volatile  oil, 
which  pervades  the  whole  plant.  A  peculiar  principle,  denominated 
apiol,  has  been  extracted  from  the  seeds,  and  is  believed  to  possess  re- 
markable medical  virtues.  For  the  mode  of  preparing  it,  see  the  U.  S. 
Dispensatory.  It  is  a  yellowish,  oily,  non-volatile  liquid,  of  a  char- 
acteristic tenacious  odour,  of  an  acrid  pungent  taste,  inflammable,  in- 
soluble in  water,  and  very  soluble  in  alcohol,  ether,  and  chloroform. 
It  is  analogous  to  the  fixed  oils,  but  is  not  like  them  affected  by  the 
alkalies. 

Medical  Effects  and  Uses.  Parsley  has  long  been  used  as  a  popular 
remedy  in  various  disorders,  and  among  others  in  dropsy.  It  possesses 


612  LOCAL   REMEDIES.  [PART  II. 

diuretic  and  feeble  carminative  properties,  and  is  occasionally  used,  in 
the  form  of  infusion,  as  an  adjuvant  to  more  energetic  medicines  of  the 
class.  It  owes  much  of  the  reputation  which  it  possesses  in  this  country 
to  the  recommendation  of  the  late  Professor  Chapman,  who,  in  his 
Elements  of  Therapeutics  (2d  ed.,  i.  2YO),  speaks  of  it  in  the  following 
terms:  "I  know  of  no  diuretic  more  valuable  in  certain  cases.  In 
dropsy,  it  has  undoubtedly  done  good,  having  within  my  own  knowl- 
edge cured  ascites,  where  tapping  had  been  twice  used."  He  consid- 
ered it,  however,  still  better  adapted  to  dysentery,  and  found  it  useful 
in  strangury,  and  the  painful  micturition  of  nephritis.  One  of  its  ad- 
vantages is  that  it  is  readily  retained  by  the  stomach.  The  infusion 
may  be  made  with  an  ounce  of  the  bruised  root  to  a  pint  of  boiling 
water,  and  the  whole  taken,  in  divided  doses,  during  the  day. 

Apiol  is  thought  by  some  to  have  antiperiodic  properties  scarcely 
inferior  to  those  of  quinia,  and  has  proved  very  successful  in  the  treat- 
ment of  intermittent  fever.  It  has  also  been  found  to  be  an  energetic 
emmenagogue,  and  has  been  successful  in  the  treatment  of  dysmenor- 
rhoea.  The  dose  of  it  is  four  or  five  grains,  morning  and  evening;  but 
it  may  be  given  much  more  largely  with  impunity.  According  to  the 
experience  of  MM.  Joret  and  Homolle,  15  grains  cause  a  slight  cere- 
bral excitement  without  unpleasant  effect ;  and  in  double  or  quadruple 
this  quantity,  it  gives  rise  to  a  species  of  intoxication,  with  giddiness, 
perverted  sight  and  hearing,  and  headache ;  altogether  not  unlike  the 
effects  of  excessive  doses  of  quinia. 

IV.  DANDELION.  — TARAXACUM.  U.S.,  Br. 

Origin.  This  is  the  root  of  Leontodon  Taraxacum  (Taraxacum 
Dens-leonis,  De  Cand.),  or  common  dandelion,  a  small  herbaceous  plant, 
growing  in  almost  all  parts  of  the  globe,  and  everywhere  well  known 
for  its  bright-yellow  flowers,  which  are  the  ornament  of  every  grass-plat 
in  early  spring.  The  peculiar  shape  of  its  leaf,  irregularly  incised  at  the 
edges,  with  the  divisions  pointing  backward,  has,  from  its  fancied  re- 
semblance to  that  of  the  tooth  of  the  lion,  given  origin  to  its  name  in 
several  languages;  as  leontodon  from  the  Greek,  dens-leonis  in  the 
Latin,  Ldwenzahn  in  German,  and  dent  de  lion  in  French,  which  has 
been  corrupted  into  our  own  name  of  dandelion.  All  parts  of  the  plant 
exude,  when  wounded,  an  opaque,  milky,  bitterish  liquid,  with  which  its 
virtues  are  probably  connected  ;  as  it  is  deemed  efficacious  in  proportion 
to  the  amount  of  this  juice  contained  in  it.  The  root,  however,  which  is 
much  the  strongest  part,  is  the  only  one  officinally  recognized.  This 
should  be  collected  in  the  latter  part  of  the  summer,  when  it  most 
abounds  in  the  milky  juice  referred  to.  Though  it  retains  its  virtues 
when  carefully  dried,  it  deteriorates  by  time,  and  should,  therefore,  be 
collected  every  year;  or,  what  is  better,  the  officinal  preparation  should 
be  made  from  the  fresh  root  annually,  at  its  period  of  greatest  activity. 


CHAP.  I.]  DIURETICS. — DANDELION.  613 

Properties.  Dandelion  root,  when  in  perfection,  is  tapering,  several 
inches  long,  about  as  thick  as  the  finger  where  thickest,  generally  branch- 
ing, of  a  light-brown  colour  externally,  whitish  within,  inodorous,  and 
of  a  sweetish,  bitterish,  and  peculiar  laste.  Water  and  alcohol  extract 
its  virtues.  A  bitter,  somewhat  acrid,  crystallizable  principle  called 
taraxacin  has  been  obtained  from  it;  but  how  far  the  virtues  of  the 
plant  depend  upon  it  has  not  been  determined. 

Medical  Effects  and  Uses.  Dandelion  has  the  reputation  of  being 
tonic,  diuretic,  and  laxative,  with  alterative  properties,  and  a  special  in- 
fluence on  the  liver  ;  but  very. gentle  in  all  its  physiological  and  thera- 
peutic relations."  I  am  not  disposed  to  deny  its  possession  of  any  of  the 
powers  ascribed  to  it ;  but  it  is  so  often  given  with  other  more  active 
remedies,  and  of  itself  is  so  deficient  in  energy,  that  it  is  extremely  diffi- 
cult to  decide  how  much  of  the  favourable  result,  in  any  case,  should  be 
ascribed  to  it.  Of  its  moderate  tonic  influence  on  the  digestive  function 
there  is,  I  believe,  no  doubt.  It  is  equally  certain  that  it  occasionally 
acts  upon  the  bowels,  though  not  to  be  relied  on  as  a  laxative.  Its 
diuretic  property  has  been  doubted;  but  the  vulgar  name  by  which  it  is 
known  in  this  country,  and  the  no  less  expressive  ordinary  designation 
of  the  plant  in  France,  are  sufficient  evidence  of  the  common  belief  on 
this  point ;  and,  upon  a  question  so  purely  one  of  personal  observation, 
I  do  not  think  that  the  general  opinion  can  be  mistaken.  The  chief 
reputation,  however,  of  dandelion  as  a  therapeutic  agent,  depends  upon 
its  supposed  alterative  influence,  especially  on  the  liver.  To  this  point, 
there  will  be  occasion  to  recur  when  the  remedy  is  considered  among 
the  cholagogues.  At  present  it  is  to  be  regarded  merely  as  a  diuretic. 
In  this  capacity,  it  is  frequently  used  as  an  adjuvant  of  othe*r  medicines 
of  the  class,  and  particularly  in  the  treatment  of  those  forms  of  dropsy 
which  are  dependent  on,  or  connected  with  hepatic  disorder,  whether 
functional  or  organic.  These  are  usually  abdominal ;  and  it  is  probably 
in  ascites,  with  organic  disease  of  the  liver,  that  dandelion  is  most  em- 
ployed as  a  diuretic.  It  may,  however,  be  used  in  any  ordinary  case  of 
dropsy,  with  a  tendency  to  constipation,  and  deficiency  of  bile ;  and,  in 
conjunction  with  other  mild  diuretics,  in  the  form  of  infusion  or  decoc- 
tion, as  in  the  London  compound  decoction  of  broom,  it  may  be  given 
as  an  ordinary  diuretic  drink,  without  reference  to  special  indications. 
It  should  not  be  used  when  the  stomach  and  bowels  are  in  an  irritated 
state.  The  most  common  forms  of  administration  are  those  of  infusion 
or  decoction  and  extract. 

Infusion  of  Dandelion  (!NFUSUM  TARAXA£I,  U.  S.)  is  made  by  ma- 
cerating two  troyounces  of  the  bruised  root,  for  two  hours,  in  a  pint  of 
boiling  water.  The  recently  dried  root  should  be  preferred.  The  British 
Pharmacopeia  recommends  the  decoction,  which  is  prepared  by  boiling 
an  ounce  of  the  root  in  one  and  a  half  pints  (Imperial  measure)  of  water 
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to  a  pint.  But  the  virtues  of  taraxacum  are  impaired  by  heat  and  ex- 
posure ;  and  the  former  mode  of  preparation  is,  I  think,  preferable.  The 
dose  of  the  infusion  is  a  winglassful,  twice  or  three  times  daily,  or  more 
frequently  if  requisite ;  that  of  the  British  decoction  from  two  to  four 
fluidounces,  as  often. 

The  Extract  of  Dandelion  (EXTRACTUM  TARAXACI,  U.  S.,  Br.)  is  the 
most  convenient  form  for  administration,  and,  if  properly  prepared,  at 
the  proper  season,  and  kept  duly  excluded  from  the  air  in  a  cool  place, 
is  probably  the  best  representative  of  the  fresh  root  that  we  can  obtain. 
It  should  be  prepared  from  the  root  in  August  or  September,  after  it  has 
fully  ripened,  and  before  it  has  become  injured  by  the  frost,  which  con- 
verts its  bitterness  into  sweetness.  The  juice,  having  been  expressed, 
should  be  inspissated  either  in  vactio,  or  by  means  of  a  current  of  warm 
dry  air,  directed  over  the  surface,  in  shallow  vessels.  The  extract,  how- 
ever, is  liable  to  deterioration  by  time,  and  should  be  prepared  annually. 
The  dose  is  from  a  scruple  to  a  drachm,  twice  or  three  times  daily.  It 
is  most  conveniently  administered,  mixed  with  water,  flavoured  or  not 
as  may  be  desired,  in  such  proportion  that  the  dose  may  be  contained 
in  from  half  a  fluidounce  to  a  fluidounce  of  the  menstruum. 

The  Fluid  Extract  (EXTRACTUM  TARAXACI  FLUIDUM,  U.  S),  of  the 
U.  S.  Pharmacopeia,  is  a  very  concentrated  tincture,  which  may  be 
given  in  the  dose  of  one  or  two  fluidrachms,  three  times  a  day. 

The  British  Pharmacopreia  has  a  Juice  of  Taraxacum  (Succus  TA- 
RAXACI, Br.),  made  by  expressing  the  fresh  root,  and  adding  rectified 
spirit  to  the  juice,  in  the  proportion  of  one  measure  of  the  former  to 
three  of  the  latter.  The  mixture  is  to  be  set  aside  for  seven  days,  then 
filtered,  ancl  kept  in  a  cool  place.  The  dose  is  from  two  to  four  flui- 
drachms. 

V.  FLEABANE.— -ERIGERON.  U.S. 

Origin.  Of  the  different  Erigerons,  the  U.  S.  Pharmacopoeia  recog- 
nizes two  by  the  above  title ;  namely,  E.  PHILADELPHICUM,  or  Philadel- 
phia fleabane,  and  E.  HETEROPHYLLUM,  or  various-leaved  fleabane.  E. 
CANADENSE,  or  Canada  fleabane,  is  also  recognized,  but  by  its  full  bo- 
tanical name.  The  whole  herb  is  employed  in  each  instance.  The  plants 
are  annual,  biennial,  or  perennial,  herbaceous,  and  abundant  in  various 
parts  of  the  United  States. 

Properties.  Two  of  the  species,  E.  Philadelphicum  and  E.  hetero- 
phyllum,  may  be  considered  identical  in  their  properties,  and  are  used 
in  common.  In  the  neighbourhood  of  Philadelphia,  they  have  long 
been  known  under  the  erroneous  name  of  scabious,  which  properly  be- 
longs to  a  European  genus  of  plants,  quite  distinct  in  their  character. 
The  herb  should  be  gathered  while  in  flower.  It  has  a  feeble  aromatic 
odour  and  bitterish  taste,  and  imparts  its  virtues  to  water.  E.  Cana- 
dense  or  Canada  fleabane  should  also  be  collected  when  in  flower.  It 
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has  stronger  sensible  properties  than  the  preceding  species;  having  a 
decided  aromatic  odour,  and  a  bitterish,  acrid,  somewhat  astringent 
taste.  All  of  them  contain  volatile  oil,  which  is  most  abundant  in  the 
Canada  fleabane. 

Medical  Effects  and  Uses.  All  the  Erigerons  when  given  freely  in  in- 
fusion, and  taken  cold,  possess  diuretic  properties ;  and  the  two  species 
first  mentioned  above,  the  Philadelphia  and  various-leaved  fleabanes, 
have  had  much  testimony  in  their  favour,  as  mild  remedies  and  adju- 
vants, in  dropsical  and  nephritic  diseases.  The  late  Professor  Wistar, 
of  the  University  of  Pennsylvania,  used  to  employ  them  in  dropsy,  and 
found  advantage  from  their  use  in  hydrothorax  complicated  with  gout. 
They  were  a  favourite  remedy  also  with  the  late  Dr.  Joseph  Parrish  in 
similar  affections.  Drs.  Physick  and  Wm.  P.  d  Barton  employed  them 
advantageously  in  dysury,  attending  nephritic  disease.  Dr.  Eberle  says 
of  E.  heterophyllum,  in  his  work  on  Materia  Medica  and  Therapeutics 
(4th  ed.,  ii.  320),  that  he  has  been  much  in  the  habit  of  prescribing  it  in 
gravelly  and  hydropic  diseases,  has  found  it  seldom  to  fail  in  producing 
"pretty  copious  diuresis,"  and  has  derived  such  advantages  from  it  as 
to  give  him  "a  very  high  opinion  of  its  remedial  powers."  All  agree 
that  these  herbs  lie  well  upon  the  stomach,  and  are  sometimes  received 
kindly,  when  other  more  efficient  diuretics  are  rejected.  They  are  most 
conveniently  administered  in  infusion,  which  may  be  prepared  in  the 
proportion  of  an  ounce  to  the  pint  of  boiling  water,  and  given'  to  the 
amount  of  a  pint  daily. 

In  relation  to  E.  Canadense,  it  appears,  according  to  the  statements 
of  Dr.  De  Puy,  to  unite  with  its  diuretic  properties  those  also  of  a  tonic 
and  astringent ;  as  he  found  it  useful  in  dropsy  and  diarrhoea.  The  dose 
is  from  thirty  grains  to  a  drachm  of  the  powder,  two  to  four  fluidounces 
of  an  infusion  prepared  as  that  of  the  other  species,  and  five  to  ten  grains 
of  an  aqueous  extract. 

The  Oil  of  Canada  Fleabane  (OLEUM  ERIGERONTIS  CANADENSIS, 
U.  S.)  has  been  introduced  among  the  officinal  preparations  in  the  pres- 
ent U.  S.  Pharmacopeia.  It  is  prcpai-ed  by  distillation  from  the  herb. 
Attention  was  attracted  to  it  by  Professor  Procter  in  the  American 
Journal  of  Pharmacy  (xxvi.  502),  where  it  is  stated  that  it  was  intro- 
duced into  use  by  the  "  Eclectic  Physicians,"  and  had  been  found  beneficial 
in  diarrhoea,  and  various  hemorrhages.  In  the  Transactions  of  the  Col- 
lege of  Physicians  of  Philadelphia  (N.  S.,  ii.  330)  is  a  communication 
from  Dr.  Ellwood  Wilson,  in  which  it  is  stated  that  the  oil  of  E.  Phila- 
delphicum  had  been  used  by  Dr.  Bournonville  and  himself  in  menor- 
rhagia  ;  and  several  cases  are  given,  in  which  it  appears  to  have  had  an 
excellent  effect.  The  amount  of  oil  yielded  by  E.  Philadelphicum  is  ex- 
tremely small ;  and  there  can  be  little  doubt  that  it  was  the  oil  of  E. 
Canadense  that  was  employed  by  these  practitioners.  It  appears  to 
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resemble  the  oil  of  turpentine  as  a  haemostatic  remedy.  It  has  been 
found  useful  also,  by  Dr.  J.  W.  Moorman,  of  Kentucky,  in  diarrhoea 
and  dysentery ;  in  both  of  which  the  oil  of  turpentine  often  produces  the 
happiest  eifects.  The  dose  is  from  five  to  ten  drops  every  hour  or  two. 

VI.  CAREOT  SEED.  — CAROTA.  U.S. 

Origin.  It  is  the  fruit  of  Daucus  Garota,  or  the  common  wild  carrot 
of  Europe  and  this  country,  which  is  designated  by  the  name  at  the  head 
of  this  article.  The  plant  is  biennial,  herbaceous,  and  umbelliferous,  and 
botanically  identical  with  the  carrot  of  the  gardens,  which  differs  from 
it  only  by  cultivation.  The  whole  umbels  of  the  plant  are  usually 
gathered,  and  kept  with  the  fruit  attached  in  the  shops. 

Properties.  The  fruits,  commonly  called  seeds,  of  the  wild  carrot  are 
small,  oval,  flat  on  one  side  and  convex  on  the  other,  and  characterized 
by  having,  on  their  convex  surface,  four  longitudinal  ridges  to  which 
stiff  hairs  or  bristles  are  attached.  They  are  very  light,  brownish,  of  an 
agreeable  aromatic  odour,  and  a  warm,  pungent,  bitterish  taste.  These 
properties,  as  well  as  their  medical  virtues,  belong  to  a  volatile  oil,  which 
may  be  separated  by  distillation  with  water.  They  yield  their  virtues 
to  boiling  water. 

The  root  of  the  wild  carrot  is  whitish,  hard,  coriaceous,  of  a  strong 
aromatic  odour,  and  a  disagreeable,  acrid  taste.  Its  activity  probably 
depends  on  a  volatile  oil,  and  it  may  be  used  for  the  same  purposes  as 
the  fruit. 

Medical  Effects  and  Uses.  The  wild  carrot  is  a  gentle  stimulant  and 
carminative,  analogous  to  the  aromatics  in  its  properties,  but  superadd- 
ing  a  peculiar  tendency  to  the  kidneys,  the  secretion  of  which  it  pro- 
motes. It  is  used  chiefly  as  an  adjuvant  to  stronger  diuretics,  particu- 
larly the  saline,  when  the  stomach  is  enfeebled ;  and  by  its  stomachic 
properties  serves  to  obviate  the  depressing  effects  of  these  medicines.  It 
is  applicable  under  similar  circumstances  with  the  juniper  berries,  and 
may  be  substituted  for  them,  in  the  form  of  infusion,  as  a  vehicle  for 
cream  of  tartar,  when  more  agreeable  to  the  patient,  or  better  received 
by  the  stomach.  It  is  also  used  in  chronic  nephritic  diseases,  in  which 
it  operates,  like  the  oil  of  turpentine,  by  coming  into  contact  with  the 
diseased  surfaces  through  the  urine,  and  stimulating  or  acting  as  an 
alterative  upon  them.  The  dose  of  the  seeds,  in  powder  or  bruised,  is 
half  a  drachm  or  a  drachm.  But  the  medicine  is  more  commonly  given 
in  infusion,  prepared  by  macerating  half  an  ounce  in  a  pint  of  boiling 
water,  the  whole  of  which  may  be  taken  during  the  day. 


I  have  thus  briefly  described  as  many  of  these  secondary  diuretics  as 
seem  to  require  particular  notice.  Many  other  medicines  possess  also 
more  or  less  of  the  diuretic  property,  for  which  they  have  been  occa- 
sionally used. 
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The  root  of  our  indigenous  Indian  hemp,  or  Apocynum  Cannabinum, 
has  emetic,  cathartic,  and  diuretic  properties,  which  are  said  to  have 
rendered  it  useful  in  dropsy. 

Cahinca,  the  root  of  Chiococca  racemosa  and  other  species  of  the 
same  genus,  Brazilian  plants,  has  very  similar  properties,  which  a  few 
years  since  gave  it  a  short-lived  reputation  in  the  treatment  of  dropsy 
and  other  diseases ;  but  it  is  scarcely  in  use  at  present. 

The  roots,  tops  of  the  young  shoots,  and  unripe  fruit  of  Asparagus 
officinalis,  or  common  garden  asparagus,  have  gentle  diuretic  properties, 
for  which  they  have  sometimes  been  used  with  relief,  in  cases  of  cardiac 
disease  with  effusion. 

The  reader  will  find  the  above  medicines  more  fully  described  in  the 
U.  S.  Dispensatory.  There  are  others,  described  elsewhere  in  this  work, 
which,  uniting  diuretic  powers  with  those  on  account  of  which  they  are 
generally  used,  may  sometimes  be  employed  incidentally  as  diuretics 
with  advantage.  Such  are  pipsissewa  or  chimaphila  (i.  133),  tobacco 
(ii.  125),  and  colchicum  (ii.  419),  for  an  account  of  which  the  reader 
may  consult  the  several  articles  under  these  names. 

There  are  yet  two  divisions  of  diuretics  undescribed,  which,  from  their 
peculiarity  of  character,  could  not  be  thrown  indiscriminately  with  the 
others,  and  will  be  most  conveniently  considered  in  separate  groups. 
These  are  the  refrigerant  and  stimulating  diuretics. 

1.  Refrigerant  Diuretics. 

I.  BITARTRATE  OF  POTASSA. 

POTASS^E  BITARTRAS.  U.  S.  —  POTASS^  TARTRAS  ACIDA.  Br. 
Syn.  Cream  of  Tartar. 

Having  been  particularly  described  under  the  cathartics,  this  salt  re- 
quires here  no  further  consideration  than  in  relation  to  its  properties  and 
uses  as  a  diuretic.  Judging  from  my  own  experience,  I  should  be  dis- 
posed to  place  cream  of  tartar  at  the  very  head  of  this  class  of  medicines. 
Though  there  may  be  cases  of  dropsy  which  digitalis  will  cure,  and  this 
medicine  will  not,  and  others  in  relation  to  which  the  same  observation 
may  be  made  of  squill,  yet,  on  the  whole,  no  one  medicine,  and  I  think 
no  combination  of  medicines,  will  be  found  to  cure  so  large  a  proportion 
of  dropsical  cases  as  the  one  under  consideration. 

When  given  in  small  and  frequently  repeated  doses,  so  as  not  to  purge, 
cream  of  tartar  operates  as  a  diuretic,  and  often  very  powerfully  so,  at 
the  same  time  producing  a  refrigerant  effect  on  the  system.  The  salt 
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under  these  circumstances  is  absorbed.  In  general,  when  the  neutral 
salts  of  the  vegetable  acids  are  taken  into  the  stomach,  it  is  believed  that 
the  acid  is  decomposed,  and  the  base  exists  in  the  blood,  and  is  thrown 
off  by  the  emunctories,  as  a  carbonate,  or  a  chloride,  or  in  some  other 
form  of  mineral  combination.  But,  according  to  Wohler,  this  is  not  al- 
ways the  case  with  acidulous  or  super-salts,  at  least  with  the  bitartrate 
of  potassa ;  for  tartaric  acid  has  been  found  in  the  urine  some  time  after 
its  administration,  and  it  is  highly  probable  that  it  enters  the  circulation 
in  part  as  the  bitartrate.  In  this  way,  we  may  account  for  its  extraor- 
dinary diuretic  powers ;  for,  were  it  merely  by  conversion  into  a  car- 
bonate or  chloride  that  it  operates,  one  of  these  salts  ought  to  prove 
equally  effectual. 

Cream  of  tartar  may  be  given  in  all  varieties  of  dropsy,  when  not  for- 
bidden by  the  existence  of  an  exhausting  diarrhoea.  Though  theoretically 
applicable  more  especially  to  the  febrile  and  inflammatory  forms  of  the 
disease,  I  have  found  it  not  less  effectual  in  those  of  a  contrary  nature, 
as,  for  example,  that  which  so  frequently  follows  miasmatic  fever,  after 
the  disappearance  of  the  febrile  disease.  It  might  be  supposed  to  be 
contraindicated  by  debility;  but  I  have  used  it  as  often  in  the  feeble  as 
the  strong,  and  with  not  less  success.  In  cases  of  debility,  however, 
it  must  be  accompanied  with  tonics  and  a  nutritious  diet,  to  counteract 
its  depressing  effects. 

Much  depends,  for  success,  upon  the  manner  in  which  the*  medicine  is 
administered.  If  given  in  rather  large  doses,  at  long  intervals,  it  will 
be  apt  to  purge,  and  not  to  act  as  a  diuretic,  or  but  slightly ;  and  it  is 
upon  its  diuretic,  and  not  its  cathartic  powers,  that  the  chief  dependence 
must  be  placed  in  dropsy.  Yet  it  is  a  mistake  to  give  the  salt  sparingly. 
I  have  noticed  that  half  an  ounce,  in  the  course  of  the  day,  is  generally 
insufficient  to  produce  any  beneficial  effect.  Less  than  an  ounce  in 
twenty -four  hours  will  seldom  answer;  and  it  will  not  unfrequently  be 
necessary,  before  it  can  be  brought  to  act  efficaciously,  to  give  an  ounce 
and  a  half,  or  even  two  ounces,  in  the  same  length  of  time.  I  have  often 
given  the  latter  quantity  for  many  days  successively;  but  have  never 
exceeded  it. 

The  plan  which  I  usually  follow  is  to  direct  the  whole  quantity  that 
is  to  be  taken  in  twenty-four  hours,  say  from  three-quarters  of  an  ounce 
to  two  ounces,  to  be  put,  with  a  pint  of  water,  or  of  strained  juniper- 
berry  tea,  into  a  bottle ;  the  mixture  to  be  thoroughly  shaken  when 
used;  and  all  of  it  to  be  taken  in  the  time  specified,  in  small  doses  fre- 
quently repeated.  The  smaller  the  dose,  and  the  more  frequently  it 
is  given,  the  more  effectual  it  will  probably  be.  Not  more  than  a 
wineglassful  should  be  taken  at  once ;  and  this  may  be  repeated  every 
two  hours.  The  direction  thoroughly  to  shake  the  bottle  is  import- 
ant, as  otherwise  the  patient  will  be  apt  to  drink  only  the  supernatant 
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liquid ;  by  far  the  larger  portion  of  the  salt  remaining  undissolved  at  the 
bottom.  The  juniper  tea  is  an  excellent  adjuvant,  not  so  much  for  its 
diuretic  action,  though  this  is  often  considerable,  as  for  its  stimulant 
influence  on  the  stomach,  which  obviates  the  depressing  effect  of  the  salt. 
The  caution  should  always  be  observed,  to  cause  the  infusion  of  juniper 
to  be  made  separately,  and  to  be  strained  before  the  salt  is  added,  as 
otherwise  the  undissolved  salt  and  the  bruised  berries  would  be  mixed 
together  at  the  bottom  of  the  vessel,  and  much  of  the  former  would  proba- 
bly be  thrown  away.  The  young  reader  must  remember  that  cream  of 
tartar  is  of  very  difficult  solubility  in  water.  Should  the  medicine  purge 
more  than  once  or  twice  in  the  day,  unless  purgation  is  aimed  at,  it 
should  be  restrained  by  opium,  so  as  to  prevent  it  from  being  carried  out 
of  the  system,  and  thus  escaping  absorption. 


II.  NITRATE  OF  POTASSA. 
POTASS.E  NITRAS.  U.  S.,  Br. 

Syn.  Nitre. 

It  is  only  as  a  diuretic  that  nitre  is  to  be  considered  in  this  place, 
having  been  treated  of,  in  its  other  relations,  along  with  the  arterial 
sedatives  (ii.  83). 

If  taken  in  small  and  frequently  repeated  doses,  with  the  free  use  of 
cool  drinks,  and  under  circumstances  of  exposure  calculated  to  give  a 
direction  of  its  action  rather  to  the  kidneys  than  the  surface,  nitre  will 
often  operate  powerfully  as  a  diuretic.  There  is  no  doubt  that  it  enters 
the  circulation,  and  produces  its  effects  by  direct  contact  with  the  kid- 
neys, as  it  has  been  detected  in  the  urine,  after  administration  by  the 
stomach.  Uniting  sedative  and  refrigerant  properties  with  those  of  a 
diuretic,  it  is  admirably  adapted  to  cases  of  febrile  and  inflammatory 
dropsy,  though  it  will  also  act  fa'vourably  in  other  cases ;  due  care  being 
taken  to  guard  against  its  depressing  effects. 

The  dose  is  ten  or  fifteen  grains,  to  be  given  at  such  intervals  that  at 
least  two  drachms  may  be  taken  in  twenty-four  hours.  Less  than  this 
quantity  cannot  be  depended  on  for  efficient  diuretic  action.  It  may  be 
given  dissolved  in  pure  water,  barley-water,  or  some  diuretic  liquid,  as 
infusion  of  juniper,  fleabane,  wild  carrot,  etc.,  or  water  with  sweet  spirit 
of  nitre ;  and  should  also  be  accompanied  with  the  free  use  of  one  of 
these,  or  some  analogous  drink.  The  patient,  moreover,  should  be  kept 
cool,  or  at  least  not  warmly  covered,  in  bed. 
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III.  ACETATE  OF  POTASSA. 

POTASSJG  ACETAS.  U.  S.,  lir. 
Syn.   Sal  Diureticus. 

Preparation.  Acetate  of  potassa  is  prepared  by  treating  bicarbonate 
of  potassa  (U.  S.)  or  carbonate  of  potassa  (Br.)  with  acetic  acid  more 
or  less  diluted,  and  evaporating  the  solution  either  to  dryness,  as  directed 
in  the  U.  S,  Pharmacopoeia,  or  so  that  it  shall  upon  cooling  concrete  into 
a  crystalline  mass,  as  ordered  in  the  British.  When  crystallized,  it  con- 
sists of  one  equivalent  of  acetic  acid,  one  of  potassa,  and  two  of  water.  It 
should  be  kept  in  well-stopped  bottles. 

Properties.  It  is  a  white  salt,  exhibiting  a  fibrous  texture  when  its 
solution  is  evaporated  to  dryness,  but  foliated  when  it  crystallizes.  It  is 
very  soft  to  the  touch,  of  a  pungent,  saline,  disagreeable  taste,  very  solu- 
ble in  water  and  alcohol,  and  extremely  deliquescent.  By  heat  it  is  de- 
composed, and  carbonate  of  potassa  is  left.  It  is  known  to  be  an  acetate 
by  exhaling  the  odour  of  vinegar,  when  treated  with  sulphuric  acid,  and 
to  be  a  salt  of  potassa  by  giving,  with  an  excess  of  tartaric  acid,  a  pre- 
cipitate of  bitartrate  of  potassa.  It  is  decomposed  by  almost  all  the  acids. 

Medical  Effects  and  Uses.  Acetate  of  potassa  has  been  known  since 
the  thirteenth  century.  In  small  doses,  frequently  repeated,  it  operates 
as  a  diuretic,  especially  if  taken  dissolved  in  a  large  proportion  of  water, 
and  the  patient  is  kept  cool.  In  larger  doses  it  is  cathartic. 

It  has  been  ascertained  to  render  the  urine  alkaline ;  the  acetic  acid 
being  decomposed  in  the  system,  and  the  salt  converted  into. the  carbo- 
nate ;  and  it  is  probably  mainly  in  this  new  form  of  combination  that  it 
produces  its  effects.  The  juices  of  various  plants  contain  acetate  of 
potassa,  and  have  similar  properties. 

This  salt  has  been  long  employed  as  a  diuretic,  and  formerly  had  so 
much  reputation  as  to  have  received  the  jiame  of  sal  diureticus,  by  which 
it  was  generally  designated.  Very  different  opinions,  however,  have  been 
entertained  as  to  the  degree  in  which  it  possesses  the  diuretic  power; 
and  it  is  certainly  much  less  esteemed  in  this  respect  now  than  formerly. 
The  statement  of  Cullen,  that  "  though  trying  the  exhibition  of  it  in 
various  ways,  he  could  never  render  its  diuretic  effects  remarkable,  or  fit 
to  be  depended  on,  when  a  large  discharge  of  urine  was  required,"  prob- 
ably contributed  to  the  disgrace  into  which  it  generally  fell.  Yet  there 
are  some  who  still  have  a  high  opinion  of  its  powers,  and  I  have  known 
it  to  be  preferred  even  to  the  bitartrate.  Having  seldom  used  it,  I  am 
unable  to  decide  between  the  conflicting  opinions ;  but  cannot  help  think- 
ing that  they  who  had  formed  an  unfavourable  estimate  of  its  powers, 
have  used  it  in  doses  either  too  small,  or  not  often  enough  repeated.  I 
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know  that  many  failures  with  cream  of  tartar  have  been  owing  to  that 
cause  ;  and,  in  consideration  of  the  old  reputation  of  the  acetate,  and  the 
success  obtained  with  it  by  some  practitioners  of  the  present  time,  it  is 
very  reasonable  to  suppose,  that  a  want  of  similar  success  on  the  part  of 
othei-s  may  have  depended  on  an  inefficient  method  of  administration. 

Dropsy  is  the  disease  in  which  it  has  been  most  used;  and  it  may  be 
given  under  the  same  circumstances,  in  this  affection,  as  the  bitartrate 
and  nitrate  of  potassa. 

It  has,  moreover,  been  employed  in  several  other  complaints,  in  which 
it  probably  owes  its  efficacy  mainly  to  its  property  of  rendering  the  blood 
and  urine  alkaline.  Thus,  it  has  been  found  useful  in  various  cutaneous 
eruptions,  in  which  alkalies  are  among  the  most  efficient  remedies.  With 
the  same  view,  it  has  been  used  in  acute  rheumatism  by  some  of  the  ad- 
vocates of  the  alkaline  method  of  treating  that  disease ;  and  has  been 
recommended  in  the  uric  acid  lithiasis,  in  which  alkalinity  of  the  urine 
is  always  aimed  at,  in  order  that  the  urates  may  be  held  in  solution,  and 
their  deposition  prevented.  Arnbrosoli  has  obtained  good  effects  from  it 
in  acute  and  subacute  gonorrhoea.  At  least  three  ounces  of  it,  however, 
must  be  taken  altogether,  before  a  favourable  result  can  be  expected.  It 
is  of  no  use  in  chronic  urethritis.  (Ann.  de  Therap.,  1863,  p.  115.) 

The  dose  with  a  view  to  the  diuretic  effect,  or  to  alkalize  the  urine,  is 
from  half  a  drachm  to  a  drachm,  to  be  repeated  three  or  four  times  a 
day,  or  more  frequently;  and  it  is  probable  that  once  every  two  or  three 
hours  will  not  be  too  frequent.  The  medicine  should  be  given  in  solu- 
tion. Two  or  three  drachms  of  it  are  said  to  be  aperient. 

CARBONATE  AND  BICARBONATE  OP  POTASSA  have  also 
been  used  as  diuretics,  and  are  not  without  considerable  efficiency  in  this 
respect.  They  cannot,  however,  be  depended  on  exclusively  in  the  treat- 
ment of  dropsy,  but  may  be  used  in  all  cases  in  which  there  is  a  coinci- 
dent indication  for  an  antacid,  either  on  account  of  an  excess  of  acid  in 
the  primaB  vise,  or  the  deposition  of  uric  acid  or  the  urates  from  the  urine. 
The  ashes  of  certain  plants  formerly  had  some  reputation  as  diuretics, 
which  they  owed  to  the  carbonate  of  potassa  contained  in  them ;  and  the 
sal  absinthii  or  salt  of  wormwood,  which  was  formerly  highly  esteemed, 
was  nothing  more  than  an  impure  carbonate  of  potassa  obtained  by  lixi- 
viating the  ashes  of  that  plant. 

CARBONATE  AND  BICARBONATE  OF  SODA  have,  in  some 
degree,  the  same  disposition  to  excite  the  kidneys,  but  are  less  efficient 
than  the  corresponding  salts  of  potassa.  Castile  soap,  of  which  soda  is 
the  basis,  has  also  been  supposed  to  possess  diuretic  properties. 

Of  all  these  alkaline  carbonates,  as  well  as  of  caustic  potassa,  which 
also  is  diuretic  in  solution,  more  will  be  said  when  the  class  of  antacids 
shall  come  under  consideration. 
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IV.  SPIRIT  OF  NITROUS  ETHER. 

SPIRITUS  .ETHERIS  NITROSI.  U.S.,  Br.  —  SPIRITUS 
NITRIOI.  U.  S.  1850. 

Syn.  Sweet  Spirit  of  Nitre.    Spiritus  Nitri  Dulcis. 

Preparation.  This  is  an  alcoholic  solution  of  nitrous  (hyponitrous) 
ether,  formerly  called  nitric  ether,  which  is  a  compound  of  nitrous  (hypo- 
nitrous)  acid  and  ether.  It  is  produced  by  the  reaction  between  nitric  acid 
and  alcohol,  aided  by  heat.  When  these  two  substances  are  mixed,  nitric 
acid  gives  up  two  of  its  five  equivalents  of  oxygen,  and  is  converted  into 
nitrous  (formerly  called  hyponitrous)  acid;  the  two  eqs.  of  oxygen  given 
up  by  the  acid  combine  with  two  eqs.  of  the  hydrogen  of  a  portion  of  the 
alcohol,  forming  water,  and  changing  the  alcohol  into  aldehyd;  and  the 
nitrous  (hyponitrous)  acid  produced  reacts  with  the  remainder  of  the  alco- 
hol, converting  it  into  ether  by  separating  from  it  an  equivalent  of  water, 
and  then  uniting  with  the  ether  formed,  to  produce  nitrite  (hyponitrite) 
of  ether,  or  nitrous  (hyponitrous)  ether,  which  is  separated  from  the  less 
volatile  ingredients  by  distillation.  To  prepare  spirit  of  nitrous  ether,  the 
nitrous  ether,  after  its  preparation,  may  be  diluted  with  alcohol ;  or,  what 
is  preferable,  alcohol  may  be  used  in  the  original  process  in  more  than  satu- 
rating proportion,  so  that  it  may  be  distilled  over  with  the  nitrous  ether. 
In  the  U.  S.  process  of  1850,  the  nitric  acid,  instead  of  being  added  already 
prepared  to  the  alcohol,  is  separated,  during  the  process,  from  nitrate  of 
potassa  by  means  of  sulphuric  acid.  The  product  of  the  first  distillation 
is  purified  by  redistillation  from  carbonate  of  potassa,  which  retains  any 
excess  of  acid  present.  The  preparation  is  apt  to  be  contaminated  with 
aldehyd,  in  consequence  of  the  distillation  being  carried  too  far. 

Properties.  Spirit  of  nitrous  ether  is  a  pale-yellow  liquid,  of  a  fragrant 
odour,  and  a  pungent,  sweetish,  acidulous,  and  peculiar  taste.  Prepared 
according  to  the  U.  S.  process,  it  has  the  sp.  gr.  0.837,  unites  with  water 
and  alcohol  in  all  proportions,  is  very  volatile,  boils  at  145°,  and  is  highly 
inflammable.  When  pure,  it  does  not  produce  effervescence  with  car- 
bonate of  soda,  though  it  reddens  vegetable  blues,  and  has  a  somewhat 
acidulous  taste.  It  is  apt  to  become  sour  by  keeping,  and  exposure  to 
the  air.  This  tendency  is  much  increased  by  the  presence  of  aldehyd, 
which  is  converted  into  acetic  acid  by  combination  with  the  atmospheric 
oxygen.  The  presence  of  this  impurity  is  known  by  the  increased  pun- 
gency which  it  gives  to  the  odour,  its  acrid  taste,  and  by  the  yellowish 
colour  it  produces  when  a  dilute  solution  of  potassa  is  added.  It  is  in- 
jurious, not  only  chemically,  but  also  by  its  irritant  properties.  The 
preparation  is  also  very  liable  to  be  fraudulently  diluted  with  alcohol, 
the  presence  of  an  excess  of  which  it  is  very  difficult  to  discover,  on  ac- 
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count  of  the  near  approximation  of  its  sp.  gr.  to  that  of  the  spirit  of  nitric 
ether. 

Medical  Effects  and  Uses.  Sweet  spirit  of  nitre  appears  to  have  been 
known  so  early  as  the  fifteenth  century,  if  not  previously.  In  its  effects 
on  the  system,  it  is  a  nervous  stimulant,  with  the  property  of  increasing 
the  secretion  of  urine  or  perspiration,  according  as  it  may  be  directed 
to  the  kidneys  or  the  skin.  In  its  local  action,  it  is  somewhat  excitant 
to  the  stomach,  and,  therefore,  operates  as  a  carminative.  If  allowed  to 
evaporate  on  the  surface,  it  occasions  a  sensation  of  coldness;  and  it 
probably  produces  a  similar  effect  in  the  stomach  upon  its  first  adminis- 
tration, whence  its  reputation  as  a  refrigerant  may  have  originated. 

In  over-doses,  it  would  probably  operate,  like  ether  and  alcohol,  as  a 
narcotic  poison.  In  Christison's  treatise  on  poisons,  the  case  of  a  young 
woman  is  related,  in  whom  death  was  produced  by  breathing  the  vapours 
proceeding  from  a  large  quantity  of  the  spirit  of  nitrous  ether,  which  had 
been  accidentally  spilled  in  her  apartment.  She  was  found  dead  in  her 
bed,  with  the  appearance  as  if  she  had  died  in  a  calm  sleep.* 

Under  the  diaphoretics,  its  general  remedial  effects  will  be  considered. 
In  this  place  it  is  treated  of  as  a  diuretic.  When  given  somewhat  freely, 
with  a  large  proportion  of  cold  water,  the  patient  being  at  the  same  time 
kept  cool,  it  acts  often  with  considerable  energy  as  a  diuretic ;  though  its 
influence  in  this  way  is  too  uncertain  to  be  exclusively  relied  on.  It  is, 
therefore,  much  more  used  as  an  adjuvant  to  other  more  powerful  diu- 
retics, than  by  itself,  at  least  in  serious  cases  of  disease. 

In  reference  to  its  action  on  the  kidneys,  it  is  frequently  given,  in  con- 
nection with  other  diuretic  medicines,  as  cream  of  tartar,  nitre,  squill, 


*  In  the  Pharmaceutical  Journal  and  Transactions  for  March,  1857  (p.  455),  is  an 
account  by  Mr.  D.  R  Brown  of  the  effects  of  the  inhalation  of  sweet  spirit  of  nitre, 
in  quantities  insufficient  to  cause  death.  The  first  observable  symptoms  are  a 
bluish-purple  colour  of  the  lips,  an  unhealthy  pallor  of  the  face,  and  a  purplish  hue 
of  the  finger  ends,  indicating  an  altered  character  of  the  blood.  This  discoloration 
increases  with  the  continuance  of  the  cause,  until  the  face  assumes  a  ghastly  look, 
and  the  hands  a  livid  hue  The  pulse  is  now  weak  and  frequent,  the  breathing 
slow  and  regular,  and  the  extremities  cold;  but  the  most  prominent  symptom  is 
great  muscular  weakness,  of  which  the  patient  is  not  sensible  till  he  attempts  to 
walk.  Any  effort  of  this  kind  is  attended  with  hurried  respiration  and  a  quickened 
pulse,  and,  if  persevered  in,  occasions  painful  oppression  of  the  chest,  with  violent 
yet  tremulous  action  of  the  heart;  and  the  muscular  power  fails  entirely.  With 
these  phenomena  there  may  or  may  not  be  confusion  of  mind,  giddiness,  or  head- 
ache; but  the  last-mentioned  symptom,  if  not  immediate,  supervenes,  in  a  greater 
or  less  degree,  before  the  effects  cease.  The  evidences  of  depression  come  on  very 
quickly,  after  a  certain  amount  of  inhalation,  and  may  continue  for  hours.  They 
end  at  length  in  a  sound  sleep,  from  which  the  patient  awakens  free  from  all  the 
abnormal  symptoms,  unless,  it  may  be,  a  little  headache  and  sense  of  weakness. 
In  one  instance,  a  diuretic  effect  came  on  twelve  hours  after  the  inhalation.  (A'ote  to 
the  second  edition.) 
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and  digitalis,  in  the  different  forms  of  dropsy;  being  specially  indicated 
in  cases  where  nervous  disorder  exists  or  is  apprehended,  and  in  order 
to  obviate  the  depressing  effects  of  these  medicines  on  the  digestive 
organs. 

In  suppression  of  urine,  when  not  dependent  on  nephritis,  it  often 
answers  an  admirable  purpose.  This  condition  not  unfrequently  attends 
'febrile  diseases,  and  occurs  in  children  without  assignable  cause,  unless, 
it  may  be,  some  disturbance  in  the  nervous  functions.  In  such  cases, 
sweet  spirit  of  nitre  is  habitually  resorted  to,  and  often  with  complete 
success.  When  there  is  uric  acid  deposition  in  the  urine,  it  may  be  use- 
fully combined,  in  many  instances,  with  the  alkaline  carbonates  or  bicar- 
bonates.  In  strangury  it  is  frequently  useful  by  diluting  the  urine,  and 
is  much  employed  in  that  affection  resulting  from  blisters. 

It  is  peculiarly  adapted,  in  consequence  of  its  properties  as  a  nervous 
stimulant,  to  the  above  affections  occurring  in  young  children,  whose 
nervous  systems  are  extremely  prone  to  derangement  in  most  of  their 
diseases.  It  should  not  be  given  during  the  existence  of  acute  and  ex- 
tensive inflammation. 

Dr.  Bowditch,  of  Boston,  has  used  it  advantageously,  by  inhalation, 
in  several  cases  of  cough,  hoarseness,  and  irritation  of  throat,  which  it 
sometimes  relieves  almost  instantaneously.  From  what  has  been  said, 
however,  of  its  poisonous  effects,  when  too  freely  taken  in  this  way,  it  is 
obvious  that  its  administration  requires  caution.  (Boston  Med.  and  Surg. 
Journ.,  lix.  p.  382.) 

The  dose  as  a  diuretic  is  a  fluidrachm,  given  in  a  glass  of  cold  water, 
and  repeated  every  two,  three,  or  four  hours ;  or,  when  no  great  effect  is 
desired,  two  or  three  times  a  day.  A  good  plan  is  to  put  this  or  double 
the  quantity  in  a  tumbler  of  ice-cold  water,  and  allow  the  patient  to  sip 
it  at  short  intervals,  through  the  day  and  night,  when  he  may  desire 
drink.  The  dose  may  be  increased  to  two,  three,  or  even  four  flui- 
drachms.  For  a  child  two  years  old,  from  ten  to  fifteen  minims  (twenty 
to  thirty  drops)  may  be  given  at  a  dose. 


2.  Stimulating  Diuretics. 

These  are  characterized  by  an  excitant  influence  over  the  general 
circulation,  but  more  especially  by  escaping  with  the  urine,  and  stimulat- 
ing the  whole  track  of  the  urinary  passages.  They  are  employed  much 
less  for  their  diuretic  powers,  which  are  in  general  feeble  or  uncertain, 
than  for  their  excitant  and  alterative  action  directly  on  the  mucous 
membrane  lining  these  passages,  and  sympathetically  on  the  parts  in 
their  immediate  neighbourhood. 
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I.   TURPENTINE. 
TEREBINTHINA.  U.  S. 

The  word  turpentine,  in  its  general  acceptation,  is  used  to  signify  an 
oleo-resinous  juice,  obtained  from  different  trees  belonging  to  the  family 
of  pines,  and  has  been  extended  so  as  to  embrace  juices,  of  analogous 
character,  from  other  plants,  without  very  accurate  discrimination.  The 
reader  will  find  a  notice  of  these  products  in  the  U.  S.  Dispensatory. 
Only,  two  of  them  are  officinally  recognized  in  this  country,  and  to  these 
I  propose  to  confine  myself.  The  others  have  medical  properties  essen- 
tially the  same,  and  may  be  used  for  the  same  purposes. 

1.  TURPENTINE.  —  Terebinthina.  U.  S.  —  Thus  Americanum.  Br. — 
White  Turpentine.  —  Common  American  Turpentine. — Common  Frank- 
incense. 

The  product  thus  designated  is  the  juice  chiefly  of  Pinus  palustris,  or 
the  long-leaved  pine  of  our  Southern  Atlantic  States,  from  which  it  is 
obtained  by  making  excavations  into  the  trunk  of  the  tree.  From  these 
the  turpentine  is  removed  as  it  collects,  and  is  transferred  to  casks,  where 
it  concretes.  Portions  of  it  are  said  also  to  be  procured  from  Pinus 
Tseda,  the  loblolly  or  old  field  pine  of  Virginia  and  North  Carolina. 
Yast  quantities  of  it  are  collected  in  North  Carolina;  and  attention  has 
recently  been  turned  to  this  source  of  wealth  also  in  Georgia,  Florida, 
and  Alabama.  As  in  the  shops,  it  is  in  concrete,  irregular,  yellowish- 
white  masses,  of  various  consistence,  sometimes,  especially  when  recent, 
and  in  warm  weather,  so  soft  as  to  be  almost  diffluent,  in  other  instances 
hard,  brittle,  and  translucent,  and  of  all  intervening  grades. 

2.  CANADA  TURPENTINE. -^- Terebinthina  Canadensis.  U.S.,  Br. — 
Balsamum  Canadense.  Ed.  —  Canada  Balsam. — Balsam  of  Fir. 

This  is  obtained  from  Abies  balsamea,  the  American  silver  fir,  or 
balm  of  Gilead  tree,  a  beautiful  evergreen,  growing  abundantly  in  our 
northernmost  States,  and  in  the  British  Provinces,  and  cultivated  as  an 
ornament  in  gardens  and  pleasure  grounds.  The  juice  collects  in  small 
receptacles  immediately  beneath  the  bark,  forming  blisters  on  the  sur- 
face, from  which  it  is  gathered  by  cutting  into  them,  and  receiving  it  in 
bottles  as  it  flows  out.  It  is  of  a  thick,  liquid  consistence,  resembling 
that  of  honey,  beautifully  transparent,  colourless  or  yellowish,  and  very 
tenacious.  By  time  and  exposure  it  becomes  thicker,  and  ultimately 
solid. 

General  Properties  of  the  Turpentines.  The  turpentines  may  be  liquid, 
solid,  or  of  any  intermediate  degree  of  consistence,  according  to  the  length 
of  exposure,  and  the  temperature  at  the  time ;  being  more  solid  in  pro- 
portion to  their  age,  and  harder  in  cold  than  hot  weather.  They  have  a 
VOL.  n. — 40 
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peculiar  not  disagreeable  odour,  and  a  warm,  pungent,  bitterish,  and  pe- 
culiar taste  ;  and  the  term  terebinthinate  is  applied  to  these  properties, 
when  met  with  of  analogous  character  in  other  substances.  The  smell  and 
taste  vary  somewhat  in  the  different  varieties ;  but  are  characteristic  in 
all.  The  turpentines,  if  solid,  soften  with  heat,  and  become  adhesive. 
At  a  higher  heat  they  melt,  and  at  a  still  higher  take  fire,  and  burn  with 
a  bright  flame  but  much  smoke.  They  yield  scarcely  anything  to  water; 
but  are  wholly  dissolved  by  alcohol,  ether,  and  the  liquid  oils ;  and 
thoroughly  unite  with  the  fats  by  fusion.  They  consist  essentially  of 
resinous  matter  and  volatile  oil,  which  are  in  somewhat  different  propor- 
tions in  the  different  kinds.  The  proportion  of  the  oil  in  our  common 
turpentine,  when  recent,  is  stated  at  17  per  cent.,  in  the  Canada  turpen- 
tine at  18.6  per  cent.  But  it  varies  much  in  the  same  variety  in  dif- 
ferent states.  The  solidification  of  the  terebinthinate  juices  by  time  and 
exposure,  is  owing  partly  to  the  escape  of  the  volatile  oil,  partly  to 
its  oxidation  and  conversion  into  resin.  The  oil  is  obtained  separate  by 
distillation,  and  is  called  oil  of  turpentine.  It  is  to  this  that  the  turpen- 
tines owe  their  effects  on  the  system.  The  remaining  resinous  matter  is 
designated  in  our  Pharmacopoeia  as  resin  or  resina,  and  is  much  used 
for  preparing  ointments,  cerates,  and  plasters.  The  liquid  turpentines 
may  be  consolidated  by  mixing  them  with  a  small  proportion  of  mag- 
nesia, which  forms  a  solid  chemical  compound  with  the  resin,  and  ab- 
sorbs the  oil. 

Effects  on  the  System.  The  effects  of  turpentine  on  the  system  are 
essentially  the  same  as  those  of  the  volatile  oil,  being,  however,  pro- 
duced somewhat  more  slowly,  and  in  somewhat  less  degree.  They  have 
similar  local  irritant  properties,  though  much  milder,  and  in  like  manner 
stimulate  the  circulation,  excite  the  kidneys,  impart  odour  to  the  urine, 
irritate  not  unfrequently  the  urinary  passages,  and  operate  everywhere  as 
alteratives  upon  the  tissues  which  they  penetrate.  They  sometimes  also 
act  as  laxatives;  but  the  same  quick  purgative  effect,  and  secondary  influ- 
ence on  the  brain  are  not  obtained  from  them  as  from  large  doses  of  the 
oil;  because  it  is  almost  impossible  to  administer  them  in  equivalent  quan- 
tities, and,  even  were  they  taken  thus  abundantly  into  the  stomach,  the  oil 
is  so  involved  with  the  resin  that  it  could  not  exercise  its  full  powers. 
Whenever  the  turpentines  act  on,  the  system,  otherwise  than  as  local  irri- 
tants or  excitants,  it  is  through  the  absorption  of  their  oil. 

Turpentine  is  at  present  seldom  used  internally;  but  is  occasionally 
preferred  to  the  oil,  when  a  slow  effect,  with  little  general  stimulation,  is 
required.  The  classes  of  disease  in  which  it  may  be  given,  are,  1.  chronic 
inflammation  or  debility  of  the  urinary  and  genital  apparatus,  2.  chronic 
bronchial  inflammation,  3.  ulcerative  affections  of  the  bowels,  such  as 
chronic  diarrhoea  and  dysentery,  and  4.  chronic  rheumatic  affections, 
especially  sciatica  and  lumbago.  It  has  also  been  given  in  piles.  It  is 
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unnecessary  to  particularize  each  disease ;  as  this  will  be  done  directly, 
in  treating  of  the  volatile  oil  in  reference  to  its  influence  on  the  urinary 
organs,  or  has  been  done  already,  when  the  same  medicine  was  con- 
sidered as  an  arterial  stimulant. 

The  dose  of  turpentine  is  from  twenty  grains  to  a  drachm,  three  or 
four  times  a  day.  It  may  be  given  in  pill,  electuary,  or  emulsion.  The 
pill  is  preferable  when  extreme  slowness  of  action  is  desired,  or  it  is 
wished  to  direct  the  medicine  to  the  lower  bowels  especially.  The  elec- 
tuary may  be  made  by  incorporating  the  turpentine  with  syrup  or  mo- 
lasses, or,  if  in  the  liquid  state,  by  rubbing  it  with  powdered  liquorice  root. 
On  the  whole,  emulsion  is  the  best  form.  It  may  be  prepared  by  rub- 
bing the  medicine  first  with  the  yolk  of  egg  and  sugar,  and  then  with 
water.  If  gum  arabic  and  sugar  are  used  as  the  intermedium,  it  would 
be  well  to  bring  the  turpentine  first  into  a  liquid  state,  by  means  of  olive 
or  almond  oil,  then  to  mix  the  solution  with  the  gum  previously  formed 
into  mucilage,  and  finally  to  incorporate  them  with  the  water.  Half  an 
ounce  or  an  ounce,  suspended  by  these  means  in  water,  constitutes  a 
good  enema  in  cases  of  flatulence,  and  of  threadworm,  especially  when 
the  oil  itself  is  too  irritating. 

The  following  substances  may  be  considered  in  connection  with  tur- 
pentine, as  they  are  derived  from  it  directly  or  indirectly. 

1.  OIL  OP  TURPENTINE. —OLEUM  TEREBINTHIN^.  U.  S.,  Br. 

Effects  on  tfi.e  Urinary  Passages.  The  oil  is  to  be  considered  here 
only  in  its  relations  to  the  urinary  organs.  When  taken  in  small  doses, 
frequently  repeated,  it  soon  shows  its  tendency,  after  having  been  ab- 
sorbed, to  escape  from  the  system  through  the  kidneys,  and  to  stimulate 
these  organs  in  its  passage.  This  is  first  evinced  by  an  odour  imparted 
to  the  urine,  thought  to  resemble  that  of  violets,  and  quite  different  from 
that  of  the  oil  itself,  which  is  no  doubt  somewhat  modified  before  escap- 
ing. It  is  thought,  however,  that  a  portion  of  the  oil  is  also  eliminated 
unchanged  by  the  same  outlet.  The  quantity  of  urine  is  generally  more 
or  less  increased;  and  the  disposition  to  evacuate  it,  even  in  greater  pro- 
portion. If  the  medicine  is  persevered  with,  the  urine  becomes  more 
irritant,  and  a  sense  of  unpleasant  warmth  is  felt  in  its  passage.  This 
sometimes  increases  to  a  burning  pain ;  a  smarting  or  cutting  sensation 
is  experienced  in  the  urethra  at  each  discharge ;  the  disposition  to  mic- 
turition becomes  very  frequent,  a  minute  quantity  only  being1  passed  at 
once,  and  this  sometimes  high-coloured  or  bloody ;  and  the  patient  suf- 
fers under  fully  formed  strangury.  With  this,  there  is  not  unfrequently 
pain  in  the  small  of  the  back,  and  along  the  course  of  the  ureters.  In- 
stead of  diuresis,  the  secretion  is  now  diminished,  in  consequence  of  the 
excess  of  irritation  of  the  urinary  organs.  The  excitement  sometimes 
passes  also  to  the  rectum  producing  tenesmus,  and  to  the  genitals.  To 
the  extent,  however,  here  described,  the  irritant  influence  of  the  oil  is 
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not  often  carried;  as  the  effect  is  usually  slowly  induced,  and  the  medi- 
cine is  omitted  with  the  occurrence  of  the  milder  symptoms.  There  is, 
moreover,  a  great  difference  of  susceptibility  to  the  effect;  and  many 
patients  take  the  oil  for  a  long  time  without  any  inconvenience  of  the 
kind.  Others  are  extremely  susceptible,  and  very  small  quantities  in- 
duce strangury.  Sometimes  it  produces  decided  hemorrhage  from  the 
kidneys ;  and  I  have  seen  a  case  of  this  kind  caused  by  inhalation  of  the 
vapours  from  turpentine.  The  patient  was  a  seaman,  who  had  just  come 
from  a  voyage  on  board  of  a  vessel  loaded  with  this  product.  The  treat- 
ment of  strangury  will  be  given  under  cantharides.* 

Therapeutic  Application.  The  conditions  in  which  the  oil  of  turpen- 
tine is  used  in  reference  to  its  effects  on  the  urinary  organs,  are  either 
functional  debility  of  these  organs,  and  of  neighbouring  parts  which  are 
influenced  through  contiguous  sympathy,  or  chronic  inflammation  of  the 
same  parts. 

It  is  not  often  that  the  oil  is  used  in  dropsy;  and,  in  febrile  or  inflam- 
matory cases  of  the  disease,  and  especially  when  the  kidneys  are  in  a 
state  of  active  congestion  or  inflammation,  ,as  in  the  acute  variety  of 
Bright's  disease,  it  is  not  only  useless,  but  injurious.  There  are,  how- 
ever, cases  of  dropsy,  in  which  the  urine  is  scanty  in  consequence  of  tor- 
por of  the  kidneys,  without  inflammation,  and  in  which  the  oil  may  be 
employed  usefully  as  an  adjuvant  to  other  medicines,  more  decidedly 
diuretic. 

In  suppression  of  urine,  or  very  scanty  secretion  from  mere  func- 
tional disorder,  oil  of  turpentine  will  sometimes  be  useful ;  but  great  care 
must  be  taken  not  to  mistake,  for  such  a  case,  a  condition  of  irritation  or 
inflammation  of  the  organ,  which  is  more  frequently  the  source  of  renal 
ischuria  than  torpor  or  debility. 

I  have  repeatedly  derived  advantage  from  the  oil  in  cases  of  excessive 
and  exhausting  diuresis,  connected  apparently  with  a  nervous  state  of 

*  As  will  be  mentioned  more  particularly  hereafter,  the  oil  of  turpentine,  applied 
to  the  skin  even  in  very  small  quantity,  produces  with  certain  persons,  in  conse- 
quence of  idiosyncrasy,  a  poisonous  effect  on  the  surface  of  the  body,  marked  by 
spreading  superficial  inflammation,  with  a  violent  eczematous  eruption.  What 
would  be  the  effect  on  such  individuals  of  the  oil  taken  internally  I  do  not  know; 
but,  not  improbably,  like  that  produced  by  it  in  a  case  of  typhoid  fever,  reported  to  me 
in  a  letter  from  Dr.  Charles  M.  Morfit,  of  Baltimore,  dated  Aug.  13,  1867.  Dr.  Morfit 
had  given  to  the  patient  fifteen  drops  every  two  hours  for  two  days,  when  violent 
cramps  came  on,  followed  a  day  afterward  by  great  irritability  of  stomach  with 
continuing  cramps,  and  at  night  of  the  third  day  by  difficulty  of  swallowing,  pain 
in  the  throat  and  cervical  muscles,  and  inability  to  open  the  jaws.  These  symp- 
toms continued  till  the  next  evening,  when  an  epileptiform  convulsion  occurred,  and 
the  oil  was  suspended,  having  been  previously  reduced  to  ten  drops  every  two 
hours.  Next  morning,  after  the  suspension  of  the  medicine,  all  these  irregular 
symptoms  had  ceased.  (Note  to  the  third  edition.) 
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the  system,  or  with  a  weakened  and  perhaps  flaccid  state  of  the  organ, 
allowing  the  watery  parts  of  the  blood  to  escape,  as  they  do  from  the 
skin  in  the  night-sweats  of  debility. 

Chronic  inflammation  of  the  pelvis  of  the  kidney,  in  which  there  is 
reason  to  suspect  ulceration,  as  indicated  by  pus  or  blood  in  the  urine, 
traceable  to  a  renal  origin,  is  sometimes  much  benefited  by  the  oil,  which 
is  peculiarly  efficacious  in  promoting  a  healing  tendency  in  indolent  ul- 
cers, with  which  it  is  brought  duly  in  contact,  whether  on  the  surface  of 
the  body,  in  the  alimentary  canal,  or  the  urinary  passages.  Even  with- 
out reason  to  suspect  ulceration,  when  there  is  copious  mucous  or  muco- 
purulent  discharge,  and  the  case  is  destitute  of  acute  symptoms,  the  oil 
will  often  prove  useful. 

In  obstinate  cases  of  gravel  or  lithiasis,  the  oil  occasionally  appears 
to  act  very  happily,  bringing  away  large  quantities  of  sandy  matter,  with 
great  relief  to  the  patient.  It  is  possible  that,  in  these  cases,  the  grav- 
elly matters  may  have  been  lodged  in  the  uriniferous  tubules,  and  may 
be  discharged  through  the  stimulant  influence  of  the  oil,  either  acting 
directly  on  the  tubules,  or  by  means  of  the  liquid  secretion  which  it  pro- 
motes, and  which  may  wash  down  the  accumulated  and  irritating  ma- 
terial. 

In  similar  affections  of  the  bladder,  that  is,  ulceration,  or  chronic 
mucous  or  muco-purulent  discharge,  oil  of  turpentine  may  prove  ser- 
viceable, when  not  too  stimulant  for  the  case.  It  is  among  the  standard 
remedies  in  chronic  cystirrhoea. 

In  gleet,  too,  or  chronic  mucous  or  puruloid  discharges  from  the  urethra, 
it  may  be  used  with  some  hope  of  good ;  but  this  complaint  is  generally 
much  more  effectively  treated  by  local  remedies.  The  same  may  be  said 
of  leucorrhcea,  though,  as  this  discharge  proceeds  usually  from  a  source 
beyond  the  reach  of  the  oil  passing  with  the  urine,  no  great  benefit  can 
be  expected. 

The  extension  of  an  excitant  influence  from  the  mucous  to  the  muscu- 
lar coat,  renders  the  oil  of  turpentine  useful  in  certain  cases  of  retention 
of  urine,  dependent  on  debility  or  palsy  of  the  bladder,  and  of  inconti- 
nence arising  from  a  similar  condition  of  the  sphincter.  It  is  one  of  the 
remedies  which  may  be  tried  in  nocturnal  incontinence. 

In  hemorrhages  from  the  urinary  passages  or  the  uterus,  when  purely 
passive,  or  sustained  by  habit,  oil  of  turpentine  is  one  of  the  best  haemo- 
statics that  can  be  used;  having  a  peculiar  power  of  suppressing  hemor- 
rhage wherever  it  may  occur. 

In  debilitated  conditions  of  the  genital  apparatus,  whether  male  or 
female,  and  in  similar  conditions  of  the  rectum,  the  oil  may  be  tried, 
upon  the  ground  that,  even  though  it  may  have  no  direct  tendency  to 
the  pelvic  viscera  and  the  neighbouring  parts  in  general,  it  may  at  least 
stimulate  them  through  an  excitant  influence,  radiating  from  the  urinary 
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organs.  Hence  it  may  be  used  in  impotence,  sterility,  certain  conditions 
of  spermatorrhoea,  amenorrhoea  from  torpor  of  the  uterus,  relaxed  piles, 
rectal  discharges,  etc.,  either  alone,  or  variously  combined. 

The  dose  of  the  oil  for  all  these  purposes  is  from  ten  to  thirty  drops, 
twice  or  three  times  a  day,  or  more  frequently,  taken  either  in  emulsion, 
or  simply  dropped  on  sugar. 

In  vol.  i.  p.  559,  the  reader  will  find  a  note  describing  the  use  and 
effects  of  the  vapour  of  oil  of  turpentine,  applied  to  the  whole  surface  by 
means  of  the  vapour  bath.  In  the  Edinburgh  Medical  Journal  (Feb. 
1864,  p.  109),  there  is  a  description,  by  Dr.  W.  W.  Ireland,  of  Edinburgh, 
of  a  similar  use  of  the  oil  popularly,  in  the  mountains  of  Dauphiny,  in 
France;  the  material  employed,  in  this  instance,  being  the  wood  of  the 
pine,  which  is  exposed,  in  vapour  baths,  to  a  sufficient  heat  to  volatilize 
the. oil,  without  charring  the  wood.  The  complaints  in  which  the  remedy 
is  used  are  rheumatism  in  all  its  forms,  acute  as  well  as  chronic,  inflam- 
mation of  the  mucous  membranes,  including  those  of  the  air-passages 
and  urinary  organs,  neuralgia,  glandular  enlargements,  and  secondary 
and  tertiary  syphilis.  The  pine  leaves  are  employed  in  the  same  way, 
and  for  similar  purposes,  in  some  parts  of  Germany. 

The  British  Pharmacopoeia  has  a  Confection  of  Turpentine  (CoN- 
FECTIO  TEREBINTHIN..E),  made  by  rubbing  one  fluidounce  of  the  oil,  first 
with  an  avoirdupois  ounce  of  powdered  liquorice  root,  and  afterwards 
with  two  ounces  of  clarified  honey.  It  is  simply  a  convenient  form  for 
exhibiting  the  oil.  The  dose  is  from  twenty  grains  to  a  drachm. 

2.  TAR Fix  LIQUIDA.  U.  S.,  Br. 

Preparation.  Tar  is  procured  by  the  slow  combustion  of  pine  wood, 
so  covered  with  earth  as  to  admit  but  a  scanty  supply  of  atmospheric 
air.  The  heat  caused  by  the  burning  of  a  portion  of  the  wood  serves  to 
char  the  remainder ;  and  the  resinous  ingredient,  melted  and  partially 
changed,  mixes  with  the  condensed  products  arising  from  the  decompo- 
sition of  the  wood,  and  flows  out  in  a  semiliquid  form ;  charcoal  being 
left  behind.  Almost  all  the  tar  of  the  United  States  is  prepared  in  North 
Carolina,  and  other  pine  regions  of  the  South. 

Properties.  This  is  a  semiliquid,  very  tenacious  substance,  nearly 
black,  of  a  peculiar,  empyreumatic,  not  disagreeable  odour,  and  a  bit- 
terish, resinous,  acidulous  taste.  It  is  highly  inflammable.  Water  dis- 
solves a  small  proportion  of  its  constituents.  It  is  soluble  in  alcohol, 
ether,  and  the  fixed  and  volatile  oils. 

Composition.  Tar  is  a  very  complex  substance,  containing  resin,  acetic 
acid,  oil  of  turpentine,  water,  and  various  volatile  products  of  the  decom- 
position of  ligneous  and  resinous  matter,  condensed  in  the  liquid  form. 
When  distilled,  it  yields  two  products ;  one  consisting  mainly  of  acetic 
acid  with  water  and  various  impurities,  called  pyroligneous  acid;  the 
other  an  oily  liquid  called  the  empyreumatic  oil  of  tar.  This  oil  is 
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extremely  complex,  yielding  to  analysis  no  less  than  seven  distinct  sub- 
stances, of  which  two  only,  picamar  and  creosote,  have  any  particular 
interest  for  the  physician  ;  the  former  as  the  bitter  principle  of  tar,  the 
latter  as  an  important  remedial  agent.  I  have  always,  however,  doubted 
whether  creasote  exists  in  a  free  state  in  tar ;  for  this  has  none  whatever 

of  its  distinctive  odour,  unless  treated  with  an  alkali,  when  the  smell  of 

r 

creasote  is  strongly  developed.  Any  one  may  convince  himself  of  this 
by  applying  tar  to  his  hands,  and  then  washing  them  with  soap  and 
water.  I  infer  that  creasote  is  either  neutralized  in  tar  by  combination, 
or  that  in  fact  it  is  a  product  of  reaction  among  the  constituents  of  tar; 
and  we  are  not,  therefore,  to  expect  the  same  physiological  and  remedial 
effects  from  the  two  substances. 

Medical  Properties  and  Uses.  Tar  is  very  analogous  in  its  effects  to 
the  turpentines.  It  is  locally  irritant,  and,  admitted  into  the  system, 
proves  stimulant  to  the  circulation,  and  to  the  secretory  functions,  espe- 
cially that  of  the  kidneys.  Along  with  its  diuretic  operation,  it  some- 
times irritates  the  urinary  passages,  producing  pain  and  other  symptoms 
of  strangury.  It  is  also  probably  excitant  to  the  bronchial  mucous  mem- 
brane, and,  like  turpentine,  exercises  a  stimulant  influence  over  the  ulti- 
mate tissues  everywhere.  That  a  portion  of  its  active  matter  is  absorbed, 
is  evinced  by  its  odour  in  the  urine  and  other  excretions,  when  largely 
swallowed.  The  presence  of  carbolic  acid  has  been  chemically  detected 
in  the  urine,  even  after  its  external  application  in  the  form  of  ointment. 
(B.  and  F.  Medico-chirurg.  Eev.,  July,  1856,  p.  181.)  In  large  quanti- 
ties, tar  is  capable  of  exciting  high  vascular  irritation  or  inflammation  in 
the  stomach  and  bowels. 

Though  possessed  of  most  valuable  properties  as  a  local  stimulant,  tar 
is  seldom  used  internally.  It  may,  however,  be  employed,  either  in  sub- 
stance or  infusion,  in  the  various  affections  of  the  urinary  organs  to 
which  turpentine  is  adapted ;  and  has  been  used,  to  a  considerable  ex- 
tent, in  chronic  bronchial  inflammation,  with  a  view  to  its  stimulant 
and  alterative  influence  on  the  mucous  membrane.  It  has  also  been  used 
in  obstinate  piles,  and  is  thought  by  some  to  exercise  a  very  favourable 
influence  over  certain  ulcerative  or  chronic  inflammatory  conditions  of 
the  mucous  membrane  of  the  bowels.  When  we  come  to  the  considera- 
tion of  the  rubefacients,  it  will  be  seen  that  tar  acts  almost  like  a  specific 
in  some  cutaneous  eruptions.  A  close  analogy  has  been  supposed  to 
exist  between  certain  obstinate  diseases  of  the  bowels,  and  these  affec- 
tions of  the  skin;  and  it  has  not  unreasonably  been  supposed  that  tar 
might  produce,  in  the  former,  effects  analogous  to  those  which  it  so  ob- 
viously produces  in  the  latter.  Hence,  it  has  been  used  by  Drs.  Simpson 
and  Gumming,  of  Edinburgh,  and  with  supposed  benefit,  in  an  obstinate 
variety  of  pseudomembranous  inflammation  of  the  bowels,  with  which 
the  inhabitants  of  that  town  are  afflicted,  and  of  which  I  have  met  with 
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examples  in  this  country.  (See  my  Treatise  on  the  Practice  of  Medicine, 
5th  ed.,  i.  621.)  It  may,  indeed,  be  given,  with  reasonable  hope  of  benefit, 
in  obstinate  chronic  inflammation  of  the  intestines  generally,  whether 
enteritic  or  dysenteric,  and  with  or  without  ulceration  or  false  mem- 
brane; provided  all  symptoms  of  acuteness  are  absent. 

The  vapour  of  tar  is  often  highly  useful  in  chronic  bronchial  inflam- 
mation, or  other  pectoral  disease  attended  with  copious  mucous,  or 
muco-purulent  expectoration.  I  have  seen  it  do  much  apparent  good  in 
these  cases ;  but  it  should  be  long  and  steadily  persevered  with.  It 
probably  acts  as  a  mild  stimulant  and  alterative  to  the  diseased  mem- 
brane, and  the  surface  of  cavities.  I  have  no  idea,  however,  that  it  can 
materially  modify  tuberculous  disease  of  the  lungs.  For  the  method  of 
using  the  vapoui1,  the  reader  is  referred  to  the  general  observations  on 
inhalations  (i.  T4). 

Administration.  The  dose  of  tar  in  substance  is  from  half  a  drachm 
to  a  drachm ;  and  from  two  drachms  to  half  an  ounce  may  be  taken 
daily.  It  may  be  given  either  in  the  form  of  pill,  made  with  some  ab- 
sorbent substance,  as  wheat  flour,  or  powdered  liquorice  root,  or  in 
electuary  made  by  mixing  it  with  sugar. 

Tar  Water  (!NFUSUM  PICIS  LIQUIDS,  U.  S.;  AQUA  PICIS  LIQUIDS) 
has  been  a  good  deal  used  in  pectoral  and  urinary  disorders,  and  as  a 
wash  in  cutaneous  eruptions;  more,  however,  formerly  than  at  present; 
though  I  have  no  doubt  that  it  is  occasionally  efficacious,  especially 
in  diseases  of  the  urinary  passages.  It  is  made  by  stirring  together  a 
pint  of  tar  and  half  a  gallon  of  water,  and  filtering  after  the  subsidence 
of  the  tar.  It  has  a  reddish-brown  colour,  somewhat  of  the  odour  of 
tar,  and  an  acidulous,  sharp,  empyreumatic  taste,  which  it  owes  to  the 
acetic  acid,  and  the  oil  of  tar  held  in  solution  by  means  of  the  acid.  One 
or  two  pints  of  it  may  be  used  daily. 

For  a  preparation  of  tar  called  beer  or  wine  of  tar,  see  U.  S.  Dis- 
pensatory. 

3.  CREASOTE.  —  CREASOTUM.  U.S.,Br. 

Preparation.  Creasote  is  one  of  the  products  of  the  destructive  distil- 
lation of  wood.  It  exists,  therefore,  in  smoke,  which  owes  its  preserva- 
tive property  to  this  ingredient,  and  it  enters  into  the  constitution  of  tar. 
It  probably  results  from  the  decomposition  of  resinous  matter.  I  have 
before  stated  my  belief  that,  if  ready  formed  in  tar,  it  must  exist  so  com- 
bined as  to  neutralize  its  most  extraordinary  properties.  It  is  procured 
by  distilling  tar,  treating  the  empyreumatic  oil  thus  obtained  with  car- 
bonate of  potassa,  decanting  an  oily  liquid  which  separates,  and  submit- 
ting this  to  a  complex  process,  in  order  to  purify  the  creasote.  (See  U.  S. 
Dispensatory.) 

Properties.  When  pure,  creasote  is  a  colourless  liquid,  of  an  oily 
appearance  and  feel,  leaving  a  greasy  stain  upon  paper,  which,  however, 
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is  not  permanent.  As  found  in  the  shops,  it  is  often  brownish  from  im- 
purity. It  has  a  very  peculiar,  strong,  diffusive,  permanent,  disagreeable, 
empyreumatic  odour,  and  a  hot,  unpleasant,  acrid,  almost  corrosive  taste. 
It  is  somewhat  heavier  than  water,  volatilizes  on  exposui'e,  boils  at  397°, 
burns  with  flame,  and  is  soluble  in  alcohol,  ether,  the  volatile  and  fixed 
oils,  naphtha,  acetic  acid,  and  alkaline  solutions.  It  dissolves  iodine, 
phosphorus,  sulphur,  and  the  resins.  With  water  it  forms  two  combina- 
tions ;  one  containing  1  part  of  creasote  in  80  of  water,  the  other  1  part 
of  water  in  10  of  creasote.  It  is  a  neuter  substance,  and  consists  of 
carbon,  hydrogen,  and  oxygen.  When  quite  pure,  it  may  be  kept  long 
without  change. 

Effects  on  the  System.  Two  important  properties  possessed  by  creasote, 
which  maybe  mentioned  here,  as  they  are  the  source  of  much  of  its  useful- 
ness as  a  medicine,  are,  first,  its  extraordinary  power  of  preventing  and 
correcting  animal  decomposition,  and  secondly,  its  property  of  coagulating 
albumen.  In  its  physiological  operation,  it  is  a  powerful  local  irritant, 
and,  applied  undiluted  to  the  skin,  produces  heat  and  redness,  and  cor- 
rugates and  corrodes  the  cuticle,  which  separates  in  furfuraceous  scales. 
Applied  in  the  same  way  to  the  mucous  membranes,  it  whitens  them, 
causes  a  separation  of  the  epithelium,  and  inflames  the  tissue  beneath. 
In  reference,  however,  to  these  local  properties,  and  to  the  therapeutic 
applications  based  upon  them,  it  will  be  considered  with  the  rube- 
facients.  At  present,  it  is  only  as  an  internal  remedy  that  it  will  oc- 
cupy our  attention 

When  swallowed  in  moderate  doses,  as  of  one  or  two  drops,  it  pro- 
duces at  first  no  other  obvious  phenomena  than  a  sense  of  heat  in  the 
throat  and  stomach ;  but^  if  continued,  it  frequently  increases  the  secre- 
tion of  urine,  which  sometimes  becomes  of  a  dark  colour,  and  has  the 
odour  of  the  medicine.  The  breath  also  has  the  same  smell.  By  a 
longer  continuance,  symptoms  of  strangury  may  come  on,  similar  to 
those  produced  by  the  oil  of  turpentine,  which  creasote  resembles  closely 
in  its  operation  on  the  urinary  organs,  though  less  energetic.  If  the 
dose  is  larger,  gastro-intestinal  irritation  is  produced,  with  nausea,  vomit- 
ing, and  abdominal  pains,  and  occasionally,  when  the  quantity  taken  has 
been  very  large,  symptoms  of  diarrhoea  or  dysentery.  In  excessive 
doses,  it  becomes  poisonous  ;  and  with  the  symptoms  of  gastro-intestinal 
irritation  or  inflammation,  there  are  now  mingled  signs  of  cerebral  dis- 
turbance, as  flushed  face,  giddiness,  headache,  dimness  or  disturbance  of 
vision,  quick  and  laboured  respiration,  foaming  at  the  mouth,  and  even 
coma  or  convulsions.  Death  from  two  drachms  of  it  is  said  to  have  oc- 
curred (Pereira,  Mat.  Ned.,  3d  ed.,  p.  2014) ;  but  I  have  seen  no  details 
of  a  fatal  case.  The  treatment  would  be  to  empty  the  stomach  and 
bowels,  and  then  allay  irritation  by  opiates,  and  support  the  system  if 
necessary ;  inflammation,  should  it  occur,  being  combated  by  the  usual 
remedies. 
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That  creasote  enters  the  circulation,  is  proved  by  its  smell  in  the 
breath  and  the  urine.  Its  effects  upon  the  kidneys  are  no  doubt  the 
result  of  its  direct  contact  with  their  secreting  structure.  The  cerebral 
phenomena  may  proceed  from  its  immediate  action  on  the  brain,  or  may 
be  secondary  to  the  gastro-intestinal  affection.  In  small  doses,  it  shows 
no  narcotic  powers.  The  effects  on  the  stomach  and  bowels  are  proba- 
bly the  pure  result  of  local  irritation. 

Therapeutic  Application.  Creasote  may  be  used  in  all  the  urinary 
affections  for  which  the  oil  of  turpentine  is  administered,  though  proba- 
bly less  efficient.  It  has  been  strongly  recommended  in  diabetes;  but 
experience  has  not  confirmed  the  first  favourable  anticipations.  It  may 
sometimes  have  palliated  the  gastric  symptoms,  and  diminished  the 
urinary  discharge;  but  it  has  produced  no  material  influence  on  the  dis- 
ease. I  gave  it  a  very  full  trial  in  one  case,  without  benefit.  In  copious 
diuresis,  however,  proceeding  from  debility  or  nervous  disorder,  it  may 
be  expected,  like  the  oil  of  turpentine,  to  produce  good  by  stimulating 
the  renal  tissue. 

The  most  beneficial  therapeutic  influence  of  creasote,  internally  ad- 
ministered, is  probably  the  relief  of  nausea  and  vomiting.  It  is  certainly 
very  effectual  in  cases  of  this  kind,  of  a  purely  functional  or  nervous 
character,  as  the  vomiting  of  hysteria  and  pregnancy,  and  that  sympa- 
thetic of  Bright's  disease  of  the  kidneys ;  and  it  is  asserted  to  be  useful 
also  in  sea- sickness,  though,  in  this  affection,  I  have  little  confidence  in 
its  powers ;  but  it  scarcely  merits  all  the  commendation  it  has  received 
as  an  anti-emetic,  for  it  not  unfrequently  fails  in  the  cases  apparently 
most  favourable  for  its  influence,  and  is  incomparably  inferior  to  opiates. 
To  cases  of  vascular  irritation,  or  acute  inflammation  of  the  stomach,  it 
is  altogether  inappropriate.  I  believe  that  its  action  as  an  anti-emetic 
depends  on  no  peculiar  sedative  or  anodyne  influence,  as  some  have  sup- 
posed, but  simply  on  the  stimulant  effect  it  undoubtedly  has  upon  the 
organ,  and  which  very  much  resembles  that  of  the  aromatic  oils,  which 
are  also  admirable  anti-emetics. 

In  cases  of  chronic  gastritis  with  vomiting,  especially  when  there  is 
reason  to  suspect  ulceration,  it  would  probably  occasionally  prove  useful 
by  its  stimulant  action  upon  the  ulcerated  surface,  exactly  as  it  operates 
favourably  upon  similar  ulcers  of  the  skin. 

Upon  the  same  principle,  I  am  prepared  to  admit  that  it  may  be  use- 
ful, like  oil  of  turpentine,  in  intestinal  ulceration,  and  consequently  may 
have  produced  good  results  in  obstinate  cases  of  diarrhoea,  and  even 
chronic  dysentery,  in  the  former  of  which  it  has  been  strongly  recom- 
mended. Dr.  G.  E.  Elmer,  of  Louisiana,  found  highly  favourable  effects 
from  it,  given  in  the  dose  of  two  drops  every  two  hours,  in  a  malignant 
epidemic  dysentery,  which  prevailed  in  his  neighbourhood  ;*  and  Dr. 

*  New  Orleans  Med.  News  and  Hosp.  Gaz.,  Jan.  1858. 
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Wilmert  has  employed  it  advantageously  in  acute  dysentery  by  enema,  a 
fluidrachm  of  it  being  injected  with  twelve  fluidounces  of  thin  starch.* 

That  it  will  occasionally  relieve  gastrodynia  and  cardialgic  uneasi- 
ness, is  very  probable ;  but  so  will  any  other  stimulant  or  carminative 
volatile  oil,  and  oil  of  turpentine  often  acts  energetically  in  this  way.  It 
is  by  no  special  anodyne  power  that  creasote  acts  in  these  cases. 

Creasote  has  also  been  used  with  a  view  to  its  stimulant  or  alterative 
influence  over  the  bronchial  mucous  membrane,  in  chronic  or  pituitous 
catarrh,  asthma,  and  phthisis;  and  here  also  the  same  advantages  may 
be  expected  from  it  as  from  the  terebinthinate  remedies. 

It  is  said  to  have  proved  efficient  in  neuralgia,  but  I  have  little  faith 
in  its  power  over  this  disorder ;  and  though,  like  everything  else  capable 
of  producing  a  decided  impression  upon  the  system,  it  may  have  afforded 
relief  in  some  cases,  experience  has  proved  that  it  is  inadequate  to  the 
successful  treatment  of  that  complaint,  and  cannot  be  relied  on  even  as 
a  palliative. 

In  hysteria,  in  which  also  it  has  been  recommended,  though  it  may 
have  afforded  relief  sometimes  as  a  gastric  stimulant,  it  has  no  special 
curative  powers. 

The  inhalation  of  the  vapour  has  been  used  with  advantage  in  chronic 
bronchial  diseases,  and  is  especially  applicable  when  there  is  an  excess 
of  secretion,  from  a  relaxed  state  of  the  bronchial  mucous  membrane. 

The  reader  will  have  inferred,  from  what  has  been  said  above,  that  I 
have  no  belief  in  the  possession  by  creasote  of  any  extraordinary  or  mys- 
terious powers  as  a  general  remedy,  considering  it  simply  as  a  local  stim- 
ulant to  any  part  with  which  it  may  come  into  contact,  with  a  somewhat 
greater  disposition  to  act  on  the  kidneys  than  upon  other  organs  which 
it  reaches  through  the  circulation. 

Administration.  The  dose  of  creasote,  to  begin  with,  is  one  or  two 
drops,  three  times  a  day  in  chronic  cases,  every  hour  or  two  in  the  more 
acute,  to  be  increased  gradually  if  required,  and,  if  tolerated  by  the  stom- 
ach, up  to  five  or  six  drops  or  more.  As  much  as  ninety  drops  have 
been  given,  within  twelve  hours,  without  ill  effects.  The  dose  of  the  oil 
may  be  most  conveniently  administered  shaken  up  with  a  wineglassful 
of  some  sweetened  aromatic  water,  or  in  the  same  quantity  of  diluted 
syrup  or  mucilage  duly  flavoured.  The  U.  S.  Pharmacopoeia  directs 
Creasote  Water  (AQUA  CREASOTI,  U.  S.),  which  is  prepared  by  shaking 
a  fluidrachm  of  creasote  with  a  pint  of  distilled  water  till  dissolved.  The 
dose  is  from  one  to  four  fluidrachms.  It  is  also  used  locally  to  correct 
fetor,  and  to  stimulate  indolent  surfaces.  The  British  Pharmacopoeia 
prepares  a  Creasote  Mixture  (MISTURA  CREASOTI,  Br.),  by  mixing  six- 


*  North-west.  Med.  and  Surg.  Journ.,  quoted  in  the  Bost.  Med.  and  Surg.  Journ., 
liii.  p.  236. 
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teen  minims  of  creasote  with  the  same  quantity  of  glacial  acetic  acid, 
then  gradually  adding  fifteen  fluidounces  of  water,  and  finally  a  fluid- 
ounce  of  syrup,  and  half  a  fluidrachm  of  spirit  of  juniper.  The  acid  aids 
the  solution  of  the  oil.  The  dose  of  the  mixture,  containing  a  minim  of 
creasote,  is  one  fluidounce. 


II.  COPAIBA.  U.S.,Br. 

Syn.   Copaiva  Balsam.  Dub. 

Origin.  Copaiba  is  the  juice  of  Gopaifera  officinalis,  C.  multijuga, 
and  other  species  of  the  same  genus,  handsome  trees,  growing  in  the  W. 
Indies,  Brazil,  Venezuela,  and  other  parts  of  South  America.  It  is  ob- 
tained by  making  incisions  into  the  stem,  from  which  it  flows  out  co- 
piously, thin,  transparent,  and  colourless.  In  a  short  time  it  becomes 
more  consistent,  and  acquires  a  yellowish  hue,  and  in  this  condition  is 
imported. 

Properties  and  Composition.  Copaiba  is  a  clear  liquid,  of  a  consist- 
ence varying  with  its  age,  but  usually  approaching  that  of  olive  oil,  a 
pale-yellowish  colour,  a  peculiar  not  disagreeable  odour,  and  a  hot,  bit- 
terish, nauseous  taste.  It  is  usually  somewhat  lighter  than  water,  in- 
flammable, insoluble  in  water,  but  readily  dissolved  by  strong  alcohol, 
ether,  the  fixed  and  volatile  oils,  and  alkaline  solutions.  It  consists  es- 
sentially of  a  peculiar  volatile  oil,  and  two  resins,  one  of  which,  consti- 
tuting much  the  larger  portion,  has  acid  properties,  and  forms  compounds 
with  salifiable  bases. 

When  magnesia  is  mixed  with  copaiba  in  certain  proportions,  which 
vary  with  the  quantity  of  the  volatile  oil,  the  mixture  gradually  con- 
cretes ;  the  earth  uniting  with  the  resinous  acid,  to  form  a  solid  insoluble 
compound,  which  absorbs  the  oil.  The  alkalies,  on  the  contrary,  form 
soluble  compounds  with  the  resin  of  the  copaiba,  which,  when  dissolved 
in  water,  have  the  property  of  holding  the  volatile  oil  in  solution.  Hence 
the  solubility  of  copaiba  in  the  solutions  of  the  alkalies. 

The  proportion  of  the  volatile  oil  varies  greatly ;  being  in  certain  va- 
rieties in  all  probability  originally  greater  than  in  others,  and  afterwards 
diminishing  with  the  age  and  degree  of  exposure.  Thus,  while  recent 
copaiba  has  yielded  80  per  cent,  of  the  oil,  older  specimens  have  been 
found  to  contain  but  little  more  than  30  per  cent.,  and  the  proportion  is 
indefinitely  diminished  by  time,  until  the  juice  becomes  concrete.  On 
the  average,  it  may  perhaps  be  stated  at  about  40  per  cent.  The  dimi- 
nution of  the  oil  is  owing  partly  to  its  volatilization,  partly  to  its  oxida- 
tion, and  conversion  into  a  resin,  which  appears  to  be  identical  with  the 
non-acid  resinous  constituent  of  the  juice.  The  volatile  oil  is  the  active 
principle  of  copaiba. 
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Effects  on  the  System.  Copaiba  is  locally  and  generally  stimulant, 
with  a  tendency  to  act  on  the  bowels,  and  to  increase  the  secretions,  es- 
pecially that  of  the  kidneys.  It  ranks,  therefore,  with  the  stimulating 
diuretics.  In  its  influence  on  the  system,  as  well  as  in  its  chemical  na- 
ture, it  is  closely  allied  to  the  turpentines. 

In  moderate  doses,  it  produces  a  sensation  of  warmth  in  the  throat  and 
stomach,  not  unfrequently  operates  as  a  laxative,  and,  after  a  short  time, 
shows  signs  of  having  been  absorbed,  by  imparting  its  odour  to  the 
urine  and  the  breath.  The  urine  is  in  general  sensibly  increased  in 
quantity,  acquires  frequently  a  darker  colour,  and  sometimes  becomes 
coagulable  by  nitric  acid,  in  consequence  of  the  elimination  of  an  albu- 
minoid substance.  But,  according  to  Dr.  G.  Owen  Rees,  this  substance 
differs  from  ordinary  albumen  in  not  subsiding  after  coagulation.  If 
continued  long,  or  given  largely,  the  copaiba  is  apt  to  disturb  the  bowels, 
to  excite  the  circulation,  and  produce  an  obvious  irritation  of  the  urinary 
passages,  evinced  by  a  disposition  to  frequent  micturition,  and  uneasy 
sensation  of  burning  or  pain  in  passing  urine.  Occasionally,  also,  a 
roseolous  or  papulous  eruption  is  produced  on  the  skin,  with  or  without 
itching  and  tingling.  From  still  larger  quantities,  or,  in  irritable  con- 
stitutions, even  from  the  ordinary  remedial  doses,  a  universal  irritative 
effect  is  produced,  with  a  frequent  pulse,  hot  skin,  often  headache,  furred 
tongue,  anorexia,  and  sometimes  nausea  and  vomiting,  with  or  without 
purging  and  abdominal  pains,  constituting  a  complete  febrile  condition, 
which  subsides  in  a  day  or  two  on  the  omission  of  the  medicine,  and  the 
adoption  of  an  antiphlogistic  regimen.  The  irritation  of  the  urinary  or- 
gans sometimes  amounts  to  complete  strangury,  with  scalding  and  cut- 
ting pains,  bloody  and  scanty  urine,  etc.  Occasionally  the  renal  irrita- 
tion is  so  great  that  the  kidneys  almost  cease  to  secrete. 

Therapeutic  Application.  Copaiba  has  been  known  as  a  medicine 
since  about  the  middle  of  the  seventeenth  century,  though  its  greatest 
popularity  dates  from  a  much  more  recent  period.  It  is  chiefly  employed 
for  its  stimulant  and  alterative  influence  on  the  mucous  membranes, 
upon  which  it  appears  to  operate  by  direct  contact.  Thus,  in  the  stom- 
ach and  bowels,  it  is  of  course  in  contact  with  the  alimentary  mucous 
membrane  ;  and,  after-  absorption,  its  volatile  oil,  escaping  by  the  lungs 
and  kidneys,  acts  on  the  bronchial  membrane  in  the  former  case,  and 
upon  that  of  the  urinary  passages  in  the  latter,  as  it  passes  out  with  the 
urine. 

In  reference  to  the  urinary  organs,  though  it  undoubtedly  stimulates 
the  kidneys,  and  increases  the  secretion  by  its  moderate  influence,  and 
has  sometimes  been  employed,  on  this  account,  in  dropsies,  its  use  at 
present  is  confined  almost  exclusively  to  cases  in  which  the  mucous  mem- 
brane is  affected.  Gonorrhoea  is  the  disease  in  which  copaiba  is  most 
employed.  In  this  complaint,  it  may  be  given  either  in  the  early  stage, 


638  LOCAL    REMEDIES.  [PART  II. 

before  the  symptoms  have  become  highly  inflammatory,  'or  in  the  latter 
stages,  after  the  inflammation  has  subsided.  Given  freely  in  the  former 
condition  of  the  disease,  it  will  sometimes  put  a  speedy  end  to  it ;  but 
at  some  hazard  of  increasing  the  inflammation,  if  it  should  not  succeed. 
It  has,  indeed,  been  accused  of  inducing  attacks  of  swelled  testicle;  and 
it  is  certain  that  such  attacks  not  unfrequently  come  on  under  its  use  ; 
but  they  occur  also  under  other  circumstances,  and  it  is  very  difficult  to 
determine  what  agency,  in  any  particular  instance,  the  medicine  may 
have  had  in  the  production  of  the  complaint.  When  high  inflammation 
already  exists,  it  appears  to  me  that  copaiba  is  wholly  contraindicated ; 
and,  though  it  may  not  always  aggravate  the  disease,  and  may  even 
sometimes  prove  useful,  the  risk,  upon  the  whole,  is  much  greater  than 
any  probable  benefit.  It  is  to  the  advanced  stage,  then,  that  the  remedy 
is  peculiarly  applicable  ;  and  here  it  may  be  employed  without  hesitation ; 
due  care  being  taken  so  to  regulate  the  dose  as  not  to  bring  on  strangury, 
or  throw  the  stomach  and  bowels,  or  the  general  system  into  disorder. 
When  the  medicine  is  disposed  to  run  off  by  the  bowels,  the  tendency 
may  be  corrected  by  a  little  opium.  To  be  successful,  it  should  be  given 
in  the  largest  quantities  compatible  with  the  cautions  just  inculcated. 

Its  use  has  been  extended  to  gleet,  leucorrhcea,  and  chronic  cystir- 
rhcea,  in  all  of  which  it  is  occasionally  serviceable.  It  may  also  be  em- 
ployed, like  oil  of  turpentine,  in  chronic  pyelitis,  especially  when  there 
is  reason  to  suspect  the  existence  of  ulceration. 

As  a  stimulant  and  alterative  to  the  bronchial  mucous  membrane, 
copaiba  may  sometimes  be  used  with  advantage  in  the  advanced  and 
suppurative  stage  of  bronchitis,  and  in  the  chronic  conditions  of  that 
affection,  attended  with  copious  mucous,  or  muco-puruloid  expectora- 
tion. It  is  inappropriate  to  phthisis;  for,  though  it  might  relieve  the 
attendant  bronchial  disease,  it  would  be  likely  to  do  injury  by  disturbing 
the  digestive  organs,  which  should  be  maintained  in  as  sound  a  condition 
as  possible  in  that  complaint. 

In  chronic  inflammation  of  the  intestinal  mucous  membrane,  espe- 
cially when  attended  with  ulcers,  or  supposed  to  be  so,  it  would  appear 
to  be  clearly  indicated;  and  it  has,  in  fact,  been  employed  with  decided 
advantage,  associated  with  opiates,  in  chronic  diarrhoea  and  dysentery. 
In  these  affections,  it  is  applicable  under  the  same  circumstances  as  those 
already  pointed  out,  as  requiring  the  use  of  oil  of  turpentine  (i.  556-7).  It 
has  been  substituted,  in  typhoid  fever,  for  the  oil  of  turpentine,  in  the 
treatment  of  the  ulcerative  affection  of  the  bowels  attendant  on  the  ad- 
vanced stage  of  that  complaint.  Hemorrhoids  are  said  to  have  been  oc- 
casionally benefited  by  the  internal  use  of  copaiba. 

In  diphtheria  and  pseudomembranous  croup,  it  has  been  employed, 
with  great  asserted  success,  by  M.  Tridau,  who  gives  it  in  connection 
with  storax;  each  of  these  medicines  being  preliminarily  formed  into  a 
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syrup,  containing  one  part  of  the  medicine  in  16  parts;  and  the  two 
syrups  given  mixed  in  the  dose  for  an  adult  of  a  tablespoonful,  for  chil- 
dren from  four  to  six,  a  teaspoonful,  repeated  every  two  hours  Out  of 
40  cases  of  diphtheric  angina,  and  5  of  croup,  M.  Tridau  lost  only  one. 
(Am.  Journ.  of  Pharm.,  May,  1863,  p.  278  ;  from  Rep.  de  Pharm., 
Mars,  1863.) 

It  has  also  been  employed  internally  in  eruptive  affections  of  the  skin, 
especially  psoriasis,  with  supposed  advantage. 

Locally,  the  medicine  has  been  applied  as  a  stimulant  to  chilblains 
and  indolent  ulcers,  but  is  in  no  respect  superior  to  the  terebinthinate 
substances. 

Administration.  The  dose  of  copaiba  is  from  twenty  minims  to  a 
fluidrachm,  which  may  be  repeated  three  times  a  day.  But  this  dose  is 
more  especially  applicable  to  affections  of  the  urinary  organs.  When 
the  medicine  is  given  in  pectoral  affections,  or  those  of  the  bowels,  I 
prefer  small  doses  more  frequently  repeated ;  as  ten  or  fifteen  minims 
every  two  hours;  and,  under  these  circumstances,  it  generally  acts  bet- 
ter when  associated  with  small  doses  of  laudanum.  The  medicine  is 
sometimes  taken  simply  dropped  on  sugar ;  but  this  mode  of  exhibition 
is  generally  too  offensive  to  the  taste  and  stomach  to  be  tolerated. 
Another  method  is  to  administer  it  suspended  in  some  aromatic  water ; 
and,  mixed  in  equal  measure  with  the  spirit  of  nitric  ether,  it  is  often 
conveniently  given  in  this  way.  On  the  whole,  however,  the  preferable 
mode  of  exhibition  is  that  of  emulsion,  in  which  the  copaiba  is  rubbed 
up  with  the  yolk  of  an  egg,  or  mucilage  of  gum  arabic  and  loaf  sugar, 
and  then  mixed  with  one  of  the  aromatic  waters.  The  proportions  should 
be  such,  that  a  tablespoonful  of  the  emulsion  may  contain  a  dose  of  the 
medicine.  This  is  preferable  to  the  other  forms ;  because  the  particles 
of  the  oleoresin  are  thus  divided,  and  consequently  rendered  less  irri- 
tating ;  and,  being  more  diffused  through  the  stomach,  would  be  likely 
to  undergo  a  more  ready  absorption. 

Another  method,  adapted  to  cases  in  which  the  taste  is  very  squeam- 
ish, but  the  stomach  strong,  is  that  of  the  gelatin  capsules,  each  one  of 
which  may  contain  ten  or  twelve  drops.  (See  U.  S.  Dispensatory.) 

Pills  of  Copaiba  (PILULE  COPAIBJE,  U.  S.)  are  directed,  in  our  na- 
tional Pharmacopeia,  to  be  made  by  incorporating  copaiba  with  one- 
sixteenth  of  its  weight  of  magnesia,  and  setting  by  the  mixture  until  it 
concretes  sufficiently  to  be  made  into  pills.  Each  pill  contains  about 
five  grains,  and  from  two  to  six  may  be  given  at  a  dose.  It  is,  how- 
ever, often  necessary,  in  their  preparation,  to  use  a  much  larger  propor- 
tion of  magnesia,  when  the  juice  is  fresh,  and  abounds  in  oil.  Copaiba 
may  also  be  made  into  pills  by  incorporating  the  liquid  with  sufficient 
absorbent  powder,  such  as  liquorice  root,  to  bring  it  to  the  proper  con- 
sistence. 


640  LOCAL    REMEDIES.  [PART  II. 

Oil  of  Copaiba  (OLEUM  COPAIBA,  U.  S.,  Br.)  is  an  eligible  prepara- 
tion, bearing  to  the  copaiba  the  same  relation  that  oil  of  turpentine  does 
to  the  turpentines.  It  is  prepared  by  a  double  distillation  of  the  oleo- 
resin  with  water.  When  pure,  it  is  colourless,  of  the  odour  and  taste  of 
copaiba,  soluble  in  alcohol  and  ether,  and  composed  exclusively  of  carbon 
and  hydrogen ;  being  isomeric  with  pure  oil  of  turpentine.  On  exposure, 
however,  it  absorbs  oxygen,  and  is  ultimately  converted  into  resin.  It 
may  be  taken  in  large  doses  with  impunity,  having  no  positively  poison- 
ous properties,  in  this  respect  also  resembling  oil  of  turpentine.  The  dose 
of  it  is  from  eight  to  thirty  minims,  which  may  be  taken  in  any  of  the 
different  modes  above  indicated  for  copaiba  itself. 


III.  BUCHU.  U.S. 

BUCCO.  Br. 

Origin.  Buchu  consists  of  the  leaves  of  several  small  shrubs  of  Southern 
Africa,  belonging  to  the  genus  Barosma,  of  which  B.  crenata,  B.  cre- 
nulata,  and  B.  serratifolia  are  particularly  designated  as  sources  of 
the  medicine.  It  is  collected  by  the  Hottentots  of  the  Cape  of  Good 
Hope,  who  use  it  not  only  as  a  medicine,  but  as  an  agreeable  scent  in 
their  rough  toilet,  rubbing  their  greasy  bodies  with  the  powder. 

Properties.  The  leaves  are  an  inch  or  less  in  length,  from  three  to 
five  lines  broad,  of  various  shape,  ovate,  lanceolate,  or  obovate,  delicately 
notched  at  the  edges,  punctuated  on  the  under  surface,  of  a  strong,  some- 
what aromatic  odour,  and  a  warm,  bitterish,  mint-like  taste.  They  yield 
their  virtues  to  water  and  alcohol,  though  in  larger  proportion  to  the 
latter.  These  virtues  depend  chiefly  on  a  volatile  oil,  and  in  part  proba- 
bly on  a  bitter  principle,  which  ranks  with  the  extractive  matters. 

Medical  Effects  and  Uses.  The  use  of  buchu,  as  well  as  the  name, 
was  derived  from  the  Hottentots ;  and  it  is  but  a  few  years  since  it 
came  into  notice  in  this  country  and  Europe.  It  appears  to  be  a  local 
and  general  stimulant,  with  some  tonic  properties,  and  a  disposition  to 
operate  specially  on  .the  urinary  organs.  The  last-mentioned  property 
is  owing  to  the  absorption  of  the  volatile  oil,  and  its  elimination  by  the 
kidneys,  so  that  it  exercises  its  stimulant  influence  upon  these  organs 
and  the  passages  by  direct  contact.  It  acts  as  a  diuretic,  and  imparts 
its  odour  to  the  urine ;  but,  if  given  in  warm  infusion,  while  the  patient 
is  confined  to  bed,  it  seems  to  receive  a  direction  to  the  surface,  and 
operates  as  a  diaphoretic. 

The  complaints  in  which  it  is  mainly  used  are  debility  and  chronic  in- 
flammation of  the  pelvis  of  the  kidney,  ureters,  bladder,  and  urethra, 


CHAP.  I.]  DIURETICS. — BUCHU. — PAREIRA   BRAVA.  641 

particularly  when  attended  with  excessive  discharge  of  mucus,  or  a 
muco-purulent  matter.  There  is  nothing  special  in  its  action,  nothing 
in  which  it  materially  differs,  so  far  as  the  urinary  organs  are  concerned, 
from  oil  of  turpentine,  except  that  it  is  milder.  It  is,  therefore,  applica- 
ble to  the  conditions  before  mentioned  as  calling  for  the  use  of  that  oil 
(see  page  628),  and  may  be  preferably  employed  whenever  an  impression 
is  desired  less  stimulant  than  that  of  the  terebinthinate  remedy,  and 
more  so  than  that  of  uva  ursi  or  pipsissewa.  Its  tonic  properties  also 
adapt  it  to  cases  in  which  the  digestion  is  enfeebled,  while  the  urinary 
apparatus  is  disordered.  It  has  been  employed  in  dropsy,  in  which  it 
may  sometimes  be  useful  as  an  adjuvant,  through  its  mild  diuretic 
property.  In  rheumatism,  moreover,  it  is  supposed  to  be  sometimes 
useful ;  and  here,  too,  it  resembles  the  oil  of  turpentine.  Finally,  it  has 
been  employed  in  cutaneous  affections. 

Administration,  The  dose  of  the  powdered  leaves  is  twenty  or  thirty 
grains,  two  or  three  times  daily.  The  Infusion  (!NFUSTJM  BUCHU,  U.  S.; 
INFUSUM  Bucco,  Br.),  which  is  directed  by  both  officinal  authorities,  is 
much  more  used.  It  is  made  in  the  proportion  of  a  troyounce  to  the 
pint  of  water,  and  given  in  the  dose  of  one  or  two  fluidounces.  A 
Tincture  (TINCTURA  Bucco,  Br.)  is  directed  by  the  British  Pharma- 
copoeia, of  which  the  dose  is  from  one  to  four  fluidrachms.  A  Fluid 
Extract  (EXTRACTUM  BUCHU  FLUIDUM,  U.  S.)  was  introduced  into  our 
Pharmacopoeia  at  the  late  revision.  It  is  a  concentrated  tincture,  and, 
in  view  of  the  large  proportion  of  the  buchu  'to  the  menstruum,  is  an 
eligible  preparation.  Each  fluidounce  contains  the  virtues  of  an  ounce 
of  the  leaves.  The  dose  is  twenty  or  thirty  minims,  which  should  be 
largely  diluted  with  water  when  exhibited. 


IV.  PAREIRA  BRAVA. 
PAREIRA.  U.  S.,  Br. 

Origin  and  Properties  Pareira  brava  is  supposed  to  be  the  root  of 
Cissampelos  Pareira,  a  climbing  plant  of  the  West  Indies  and  South 
America.  It  is  in  cylindrical  pieces,  sometimes  branched  or  contorted, 
of  variable  size,  from  two  or  three  inches  to  several  feet  in  length,  and 
from  half  an  inch  to  two  or  three  inches  in  thickness,  and  covered  with 
a  closely  adhering,  brownish  bark,  with  longitudinal  and  transverse 
wrinkles,  and  sometimes  knotty  excrescences.  The  interior  woody  por- 
tion is  yellowish,  soft,  and  marked  with  concentric  circles.  The  root  is 
without  smell,  and  of  a  taste  which  is  at  first  sweetish,  but  afterwards 
bitter  and  nauseous.  Its  activity  probably  depends  on  an  alkaline 
principle,  discovered  by  Wiggers,  and  denominated  ciseampelina,  which 
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has  not,  however,  been  isolated  for  use.     The  virtues  of  the  root  are 
readily  extracted  by  water  and  alcohol. 

Medical  Effects  and  Uses.  This  is  an  old  remedy,  recently  revived, 
probably  to  be  soon  again  forgotten.  It  was  used  in  Europe  before  the 
commencement  of  the  last  century,  and  was  supposed  to  possess  an  ex- 
traordinary influence  over  calculous  affections,  and  various  other  diseases 
of  the  urinary  organs.  The  fact  seems  to  be,  that  it  is  a  general  tonic, 
occasionally  acting  as  a  diuretic  and  aperient,  and  applicable,  therefore, 
to  cases  of  feeble  digestion,  with  a  tendency  to  costiveness,  and  offering 
indications  for  a  tonic  impression  on  the  urinary  organs.  It  is  mainly 
on  the  favourable  opinion  of  the  late  Sir  B.  Brodie  that  the  reputation  of 
the  medicine  rests.  By  that  eminent  surgeon  it  was  used  with  advant- 
age in  complaints  of  the  urinary  passages,  attended  with  mucous  or 
purulent  discharges,  as  gonorrhoaa,  cystirrhcea,  etc.  He  believed  that, 
while  it  modifies  the  character  of  the  discharge,  it  also  lessens  the  irri- 
tability of  the  organs. 

The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm ;  but  the 
medicine  is  more  frequently  given  in  decoction  or  infusion. 

The  Infusion  (!NFUSUM  PAREIRJE,  U.  $.)  is  made  in  the  proportion  of 
a  troyounce  to  the  pint ;  the  Decoction.  (DECOCTUM  PAREIRJE,  Br.},  by  boil- 
ing an  avoirdupois  ounce  and  a  half  in  an  Imperial  pint  and  a  half  of  water 
to  a  pint.  The  dose  is  one  or  two  fluidounces  three  or  four  times  a  day. 

The  Aqueous  Extract  of  the  London  and  Dublin  Colleges  has  been 
superseded,  in  the  British  Pharmacopoeia,  by  the  Liquid  Extract  (Ex- 
TRACTUM  PAREIR^E  LIQUIDUM,  Br.),  which  is  a  highly  concentrated  in- 
fusion, preserved  by  the  addition  of  about  one-fourth  of  its  bulk  of  alco- 
hol. The  dose  is  one  or  two  fluidrachms. 

In  whatever  mode  exhibited,  the  medicine  may  be  advantageously 
combined,  in  cases  of  irritable  bladder,  with  one  of  the  narcotics,  as  lac- 
tucarium,  hyoscyamus,  or  conium. 


V.  CANTHARIDES. 
CANTHARIS.  U.  S.,  Br. 

Syn.   Spanish  Flies. 

The  proper  place  for  considering  the  subject  of  cantharides  generally, 
will  be  among  the  epispastics.  I  shall  here  confine  myself  to  its  effects 
and  uses  as  an  internal  medicine. 

Effects  on  the  System.  Cantharides*  is  a  powerful  local  irritant,  and 

*  It  will  be  noticed  that  I  use  the  term  cantharides,  as  having  been  adopted  into 
the  English  language  as  a  name  for  the  medicine;  and,  in  this  capacity,  there  is  an 
obvious  convenience  in  considering  it  as  in  the  singular  number. 
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a  general  stimulant  to  the  circulation,  with  a  peculiar  disposition  to  act 
on  the  urinary  organs,  and  the  pelvic  viscera  generally.  In  regard  to 
its  topical  effects  and  uses,  I  shall  treat  of  it  with  the  epispastics.  In 
this  place,  we  are  concerned  with  it  only  as  an  internal  remedy.  In  ob- 
serving the  operation  of  cantharides,  we  may  distinguish  two  sets  of 
symptoms  mingled  together;  those,  namely,  which  result  from  its  direct 
action  on  the  alimentary  mucous  membrane,  and  those  which  follow  its 
absorption.  The  reader  will  have  no  difficulty  in  discriminating  between 
these  two  categories,  in  the  general  picture  of  its  effects  which  follows. 

When  given  in  moderate  doses,  it  produces  no  obvious  impression 
for  some  time,  unless  perhaps  a  feeling  of  warmth  in  the  throat  and 
stomach ;  but,  after  a  few  repetitions  of  the  dose,  a  sense  of  heat  or 
uneasiness  is  felt  in  the  urethra,  with  a  disposition  to  micturate  more 
frequently  than  in  health,  some  increase  in  the  quantity  of  urine,  and 
perhaps  a  slight  excitation  of  the  genital  organs.  With  a  longer  con- 
tinuance of  the  medicine,  or  an  increase  of  the  dose,  these  phenomena 
become  much  more  prominent.  There  is  now  a  constant  disposition  to 
pass  the  urine,  which,  instead  of  being  increased  in  quantity,  is  often 
much  diminished,  coming  away  in  a  few  drops  at  each  effort,  and  often 
very  highly  coloured,  or  bloody.  Severe  burning  or  cutting  pain  accom- 
panies the  discharge ;  there  is  a  constant  uneasiness  in  the  course  of  the 
urinary  passages  ;  and  not  unfrequently  violent  pains  are  experienced 
in  the  small  of  the  back,  in  the  groin,  and  down  the  thighs.  Dr.  Morel- 
Lavallee  has  ascertained  that  the  urine,  under  these  circumstances,  con- 
tains albumen,  and  that  portions  of  false  membrane  are  sometimes  dis- 
charged along  with  it.  (Arch.  Gen.,  5e  ser.,  viii.  533.)  The  rectum  is 
sometimes  involved,  and  the  sufferings  of  severe  tenesmus  are  added  to 
those  of  strangury.  The  irritation,  moreover,  often  extends  to  the  geni- 
tals, and  painful  priapism,  with  other  corresponding  phenomena,  is  in- 
duced. Occasionally,  too,  there  is  more  or  less  diaphoresis.  With  these 
local  phenomena,  the  pulse  is  rendered  more  frequent  and  tense,  the  skin 
hot,  the  breathing  hurried,  anorexia  comes  on,  more  or  less  nervous  dis- 
turbance is  experienced,  and  a  general  febrile  condition  is  established. 
These  phenomena  may  be  rapidly  produced  by  over-doses ;  but  they  may 
all  occur  from  a  frequent  and  continued  repetition  of  the  ordinary  reme- 
dial doses.  Beyond  these  effects,  the  operation  of  the  medicine  may  be 
considered  as  poisonous. 

Poisonous  Effects.  The  phenomena  produced  by  poisonous  quantities 
of  cantharides  are  burning  pain  in  the  stomach,  nausea  and  vomiting, 
thirst,  dryness  and  constriction  of  the  throat  with  difficult  deglutition, 
sometimes  ptyalism,  fetid  smell  of  the  breath,  violent  gripings,  tenesmus, 
bloody  stools,  exquisite  tenderness  of  the  abdomen,  excruciating  pains 
in  the  small  of  the  back,  loins,  and  hypogastric  region,  incessant  dispo- 
sition to  micturate  with  the  discharge  of  a  few  drops  of  blood,  intense 
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and  durable  priapism,  violent  uterine  irritation  in  women,  with  occa- 
sional abortion  in  pregnancy,  and  inflammation  more  or  less  extensive 
of  the  urinary  and  genital  apparatus,  sometimes  attended  with  gangrene. 
At  first  there  is  general  excitement  of  the  circulatory  system;  but,  after 
a  time,  the  system  sinks,  and  faintness,  feeble  pulse,  coldness  of  the  sur- 
face, general  sweats,  giddiness,  headache,  delirium  sometimes 'furious, 
convulsions  of  a  tetanic  character,  and  coma  ensue.  Death  takes  place, 
in  some  cases,  from  the  intensity  of  the  inflammation  with  the  conse- 
quent gangrene ;  in  others,  apparently  from  the  poisonous  action  upon 
the  brain.  A  fatal  result,  according  to  Orfila,  has  taken  place  from  24 
grains  of  the  powdered  flies;  and  very  threatening  symptoms  are  known 
to  have  ensued  from  a  fluidounce  of  the  tincture.  From  the  experiments 
of  Professor  Schroff,  of  Yienna,  upon  rabbits,  it  appears  that  the  fixed 
oils,  given  along  with  cantharides,  hasten  its  fatal  effects.  (B.  and  F. 
Medico-chirurg.  Rev.,  April,  1856,  Am.  ed.,  p.  401.)  Upon  dissection, 
the  marks  of  inflammation,  and  sometimes  of  gangrene  are  to  be  seen  in 
the  mucous  membrane  of  the  stomach  and  bowels,  and  in  that  of  the 
urinary  and  genital  organs,  and  of  congestion  in  the  brain. 

Treatment  of  the  Poisoning.  This  consists  in  the  evacuation  of  the 
cantharides  by  emetics  and  cathartics;  with  the  free  use  of  demulcent 
drinks ;  opiates  by  the  mouth  and  rectum  ;  and  measures  calculated  to 
obviate  inflammation,  as  bleeding,  leeching,  emollients,  the  warm  bath, 
blistering,  and  the  antiphlogistic  regimen ;  care  being  taken  to  obviate 
prostration  by  a  due  amount  of  nutriment. 

Mode  of  Operating.  The  symptoms  of  gastric  and  intestinal  irritation 
or  inflammation  are  probably  mainly  due  to  the  direct  action  of  the 
poison  as  swallowed;  those  exhibited  in  the  urino-genital  apparatus, 
and  the  nervous  system,  upon  its  influence  after  absorption.  This  influ- 
ence, though  universally  irritant,  is  directed  especially  to  the  urinary 
and  genital  organs,  and  the  whole  contents  of  the  pelvis,  including  the 
rectum ;  and  a  proof  of  this  is  that  the  same  effects  are  often  produced 
by  the  external  application  of  the  flies,  though  seldom  to  so  serious  an 
extent.  It  is  uncertain  whether  the  nervous  symptoms  are  owing  to 
the  direct  influence  of  the  absorbed  poison  upon  the  nervous  centres,  or 
to  the  reaction  upon  these  of  the  inflammation  in  the  alimentary  canal, 
and  urino-genital  apparatus.  In  favour  of  the  latter  opinion  is  the  cir- 
cumstance, that  they  generally  do  not  make  their  appearance  until  some 
time  after  the  others,  occasionally  not  until  several  days  subsequent  to 
the  introduction  of  the  poison. 

There  is  very  great  difference  of  susceptibility,  in  different  individuals, 
to  the  influence  of  cantharides,  and  especially  in  relation  to  its  effects  on 
the  urinary  organs.  In  some,  strangury  is  always  induced  by  very  small 
doses;  in  others,  large  quantities  may  be  taken  without  the  slightest 
effect  of  the  kind. 
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Therapeutic  Application.  Cantharides  was  employed  habitually  by 
the  ancient  Greek  and  Roman  physicians.  As  a  therapeutic  agent,  it  is 
now  mainly  used  in  reference  to  its  influence  on  the  urinary  and  genital 
organs. 

In  dropsy,  it  is  asserted  to  have  been  occasionally  given  with  ad- 
vantage as  a  diuretic ;  but  its  operation  in  this  way  is  too  uncertain  to 
be  relied  on  under  any  circumstances,  and,  in  many  cases,  particularly 
those  of  a  febrile  nature,  and  attended  with  active  congestion  or  inflam- 
mation of  the  kidneys,  it  is  positively,  and  very  strongly  contraindicated. 
The  only  circumstances,  under  which  it  would  be  appropriate  in  dropsy, 
are  when  there  is  great  torpor  of  the  kidneys,  without  the  least  evidence 
of  vascular  excitement  in  the  organ ;  and  even  then  it  should  be  used 
cautiously,  and  only  in  conjunction  with  more  decided  diuretics. 

Its  most  beneficial  application  is  to  paralytic  or  very  debilitated  states 
of  the  urino-genital  apparatus,  in  which  it  is  often  useful.  It  may  be 
employed,  in  all  these  cases,  when  the  affection  is  local  and  functional, 
or  when,  supposing  it  to  have  arisen  from  inflammation  in  the  parts,  or 
from  lesions  of  the  nervous  centres,  there  is  reason  to  believe  that  the 
original  cause  has  ceased  to  act,  and  nothing  but  the  debility  or  inability 
remains.  The  special  affections  are  the  same  as  those  already  mentioned 
under  oil  of  turpentine  (see  page  628);  namely,  retention  and  inconti- 
nence of  urine,  the  former  dependent  on  paralysis  or  weakness  of  the 
muscular  coat  of  the  bladder,  the  latter  on  the  same  condition  of  the 
sphincters  ;  nocturnal  incontinence,  in  which  it  is  among  the  most  effi- 
cient remedies  ;  paralysis  of  the  sphincter  of  the  rectum  or  of  the  rectum 
itself;  obstinate  gleet  and  leucorrhcea;  long-continued  cystirrhcea;  some 
cases  of  spermatorrhoea,  purely  the  result  of  debility ;  impotence  and 
sterility ;  and  amenorrhcea. 

It  has  been  used  with  asserted  advantage  in  diabetes;  but  in  the  true 
disease  of  that  name,  characterized  by  saccharine  urine,  it  is  wholly  use- 
less if  not  injurious.  In  certain  cases,  however,  of  simple  excessive 
diuresis,  it  may  prove  useful,  like  the  oil  of  turpentine,  when  the  affec- 
tion is  purely  functional,  and  especially  when  connected  with  a  relaxed 
or  atonic  state  of  the  kidneys. 

It  is  supposed,  when  circulating  through  the  tissues,  to  be  capable  of 
exercising  an  excitant  and  alterative  influence  upon  their  ultimate  struc- 
ture, so  as  to  prove  useful  in  certain  very  obstinate  local  affections,  by 
changing  the  nature  of  the  diseased  action.  Hence  it  has  been  recom- 
mended internally  in  old  and  indolent  ulcers,  and  especially  in  obstinate 
cutaneous  eruptions.  In  the  latter  it  appears  to  have  been  employed  by 
the  ancients,  and,  in  recent  times,  has  been  again  brought  into  notice  by 
M.  Biett,  who  has  used  it  with  great  success.  The  cases  to  which  it  is 
applicable  are  the  scaly  affections,  as  psoriasis  and  lepra,  and  eczema 
and  impetigo  in  their  most  advanced  and  scaly  stage.  But  these  are  the 
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very  affections  in  which  arsenic,  in  small  and  perfectly  safe  doses,  oper- 
ates usually  with  great  effect,  and  without  the  unpleasant  symptoms  so 
apt  to  result  from  cantharides ;  so  that  the  latter  is  comparatively  little 
used. 

Cantharides  is  among  the  substances  which  have  been  employed  as 
prophylactics  against  hydrophobia ;  but  the  reader  need  scarcely  be  in- 
formed that,  in  the  present  state  of  our  knowledge,  it  would  be  altogether 
unjustifiable  to  rely  on  its  efficiency. 

The  dose  of  cantharides  is  from  half  a  grain  to  two  grains,  which  may 
be  given  morning  and  evening,  in  the  form  of  pill.  The  tincture,  how- 
ever, is  always  preferable,  as  it  does  not,  like  the  fly  in  substance,  come 
undiluted  in  contact  with  the  coats  of  the  stomach.  The  dose  of  it  is 
from  fifteen  minims  to  a  fluidrachm ;  the  latter  quantity  containing  the 
strength  of  nearly  two  grains  of  the  medicine,  when  the  tincture  is  pre- 
pared according  to  the  U.  S.  officinal  directions.  It  should  be  given  in  a 
wineglassful  of  water,  or  some  demulcent  liquid. 


There  are  a  few  other  substances,  of  minor  importance,  which  belong 
to  the  stimulant  division  of  the  diuretics.  Of  these,  horse-radish,  mus- 
tard, and  garlic  merit  a  brief  notice. 

I.  HORSE-RADISH.  — ARMORACIA.  U.S.  1850,  Br. 

Horse-radish  is  the  root  of  Gochlearia  Armoracia,  an  herbaceous 
perennial  plant,  indigenous  in  Europe,  but  everywhere  cultivated  in 
gardens  for  culinary  purposes.  Though  formerly  recognized  in  our 
Pharmacopeia,  it  was,  I  think  unfortunately,  discarded  at  the  late  revi- 
sion of  that  work. 

The  fresh  root  is  long,  tapering,  often  branched,  white,  fleshy,  of  a 
strong,  pungent  odour  when  bruised,  and  a  hot,  biting,  sweetish  taste. 
These  properties,  as  well  as  its  medical  virtues,  it  imparts  to  water  and 
alcohol.  They  are  dependent  on  a  volatile  oil,  which  may  be  separated 
by  distillation  with  water.  This  oil  is  extremely  fugitive,  being  dissi- 
pated by  the  drying  of  the  root,  and  wholly  driven  off  by  boiling.  It  is 
supposed  to  be  formed  by  certain  reactions,  similar  to  those  which  take 
place  in  mustard,  to  which  the  reader  is  referred,  among  the  rube- 
facients.  It  is  only  in  the  recent  state  that  the  root  is  employed  in 
medicine.  In  this  state,  it  may  be  kept  for  a  long  time,  if  buried  in  dry 
sand,  in  a  cool  place. 

Medical  Effects  and  Uses.  Horse-radish  is  an  active  local  irritant, 
having  general  stimulating  properties,  with  a  disposition  to  increase  the 
secretions,  especially  that  of  urine.  Taken  into  the  stomach,  it  stimu- 
lates that  organ,  increasing  the  appetite,  and  invigorating  digestion ;  and 
is  much  employed  as  a  condiment  for  this  purpose.  It  also  has  carmin- 
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ative  properties.  Its  volatile  oil  is  absorbed,  and  stimulates  the  circu- 
lation, and  the  emunctories  as  it  escapes  through  them.  In  over-doses, 
it  sometimes  causes  vomiting.  In  medicine,  it  is  occasionally  used  as  a 
diuretic  in  dropsy,  attended  with  a  feeble  state  of  the  system,  impaired 
digestion,  and  an  atonic  condition  of  the  kidneys ;  but  chiefly  associated 
with  other  diuretics.  It  has  also  been  employed  in  cases  of  palsy  and 
chronic  rheumatism,  as  a  preventive  and  remedy  in  scurvy,  as  a  masti- 
catory, and  as  a  remedy  in  hoarseness.  For  the  last-mentioned  purpose 
it  was  used  by  Dr.  Cullen,  who  gave  it  in  the  form  of  syrup,  to  be  slowly 
swallowed,  in  doses  of  one  or  two  teaspoonfuls.  The  dose  of  the  root 
in  substance  is  half  a  drachm  or  more.  It  may  be  given  scraped  into  a 
soft  mass,  or  well  bruised.  It  may  also  be  administered  in  infusion. 

Infusion  of  Horse-radish  (INFUSUM  ARMORAOI^,  U.S.  1850;  INFU- 
SUM  ARMORACIJE  COMPOSITUM,  Lond.)  was  prepared  by  macerating  an 
ounce  of  horse-radish,  and  the  same  quantity  of  bruised  mustard  seeds, 
in  a  pint  of  boiling  water.  The  dose  of  it  was  two  fluidounces,  three  or 
four  times  a  day. 

A  Compound  Spirit  of  Horse-radish  (SPIRITUS  ARMORACI^E  COM- 
POSITUS,  Br.)  is* still  officinal  in  the  British  Pharmacopoeia,  which  directs 
it  to  be  prepared  by  distilling  proof  spirit  from  horse-radish,  bitter 
orange-peel,  and  nutmeg.  It  is  an  elegant  stimulant  diuretic,  and  may 
be  added  to  diuretic  infusions  or  mixtures,  when  it  is  desirable  to  render 
them  more  stimulating  to  the  stomach,  the  system  generally,  and  the 
kidneys.  It  is  peculiarly  adapted  to  dropsical  affections  occurring  in 
drunkards.  The  dose  is  from  one  to  four  fluidrachms. 

II,  MUSTARD.  —  SINAPIS.  Br.  —  SINAPIS  ALBA,  U.  S.,  White  Mus- 
tard; SINAPIS  NIGRA,  U.  S.,  Black  Mustard. 

Of  mustard  I  shall  treat  at  large  with  the  rubefacients.  I  have 
already  considered  it  as  emetic  and  laxative.  (See  pages  4*75  and  499.) 
Its  general  effects  on  the  system  are  closely  analogous  to  those  of  horse- 
radish ;  being  stimulating  to  the  stomach,  circulation,  and  emunctories, 
especially  the  kidneys,  and  consequently  acting  occasionally  as  a  diu- 
retic. In  this  capacity,  it  is  also  used  under  the  same  circumstances ; 
and,  indeed,  is  generally  given  in  dropsy,  associated  with  that  medicine, 
in  compound  infusion.  (See  Infusion  of  Horse-radish,  above.) 

A  convenient  form  for  the  administration  of  mustard  as  a  stimulating 
diuretic  is  that  of  mustard-whey,  made  by  boiling  an  ounce  of  the 
bruised  seeds  or  powder  in  a  pint  of  milk,  and  straining.  The  dose  is  a 
wineglassful,  several  times  a  day. 

A  compound  infusion  has  been  considerably  used  in  dropsy  with  an 
enfeebled  state  of  the  system,  prepared  by  macerating  in  four  pints  of 
hard  cider,  an  ounce,  each,  of  juniper  berries,  mustard  seeds,  and  ginger 
root,  all  well  bruised,  and  two  ounces,  each,  of  parsley  root  and  horse- 
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radish,  also  bruised.     The  dose  is  a  wincglassful,  four  times  a  day, 
gradually  increased  if  required. 

III.  GARLIC— ALLIUM.  U.  S. 

This  has  already  been  considered  as  a  nervous  stimulant.  When  its 
oil  is  absorbed,  it  passes  out  by  the  kidneys,  as  well  as  other  emune- 
tories,  and  sometimes  operates  with  considerable  activity  as  a  diuretic. 
It  may  be  used  in  dropsy,  under  the  same  circumstances  as  horse-radish 
and  mustard ;  and,  moreover,  in  cases  of  that  disease  associated,  as  it 
not  unfrequently  is,  with  chronic  bronchitis,  in  which  garlic  sometimes 
acts  usefully  as  a  stimulating  expectorant.  It  may  be  administered  in 
substance,  bruised,  or  in  the  form  of  syrup.  (See  Allium,  i.  609.) 


The  pollen  of  flowers,  collected  by  bees,  and  deposited  in  the  comb, 
along  with  honey,  as  food  for  the  young  bees,  and  commonly  known  by 
the  name  of  bee-bread,  has  been  found,  by  Dr.  J.  S.  Whitmire,  in  the 
dose  of  a  drachm,  three  times  a  day,  to  be  powerfully  diuretic.  (Am. 
Journ.  of  Pharm.,  Jan.  1866,  p.  56;  from  Chicago  Med.  Examiner, 
Sept.  1865.)  t 
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DIAPHORETICS,  OR  SUDORIFICS. 

DIAPHORETICS  are  medicines  which  increase  perspiration.  This  secre- 
tion is  always  going  on  in  health,  though,  in  consequence  of  the  vapor- 
ization of  the  liquid  at  the  moment  of  elimination,  it  is  ordinarly  insensible. 
Any  one  may  convince  himself  of  this,  by  holding  the  palm  of  his  hand 
against  a  window-pane,  in  cold  weather.  The  glass  quickly  becomes 
covered  with  the  condensed  moisture.  Whether  the  perspiration  shall 
be  insensible,  or  sensible  in.  the  form  of  sweat,  depends  partly  on  its 
quantity,  and  partly  on  the  condition  of  the  atmosphere  in  relation  to 
moisture  or  dryness.  When  the  air  is  very  dry,  the  perspired  fluid  is 
instantaneously  evaporated  after  extravasation,  and,  though  possibly  in 
considerable  quantity,  is  quite  insensible.  On  the  contrary,  in  a  very 
moist  condition  of  the  atmosphere,  the  escape  of  the  prespiration  in  the 
aeriform  state  may  be  entirely  prevented,  and,  even  without  any  in- 
crease of  secretion,  the  surface  of  the  body  may  be  bathed  in  sweat. 
There  is  consequently  no  difference  in  the  function  in  these  two  op- 
posite states  of  the  surface  ;  and  the  division  formerly  made  of  this  class 
of  medicines  into  diaphoretics  which  promote  the  insensible,  and  sudo- 
rifics  which  promote  the  sensible  perspiration,  is  without  any  foundation 
in  fact. 

1.  Mode  of  Operation. 

Diaphoretics  may  operate  either  by  stimulating  the  perspiratory  func- 
tion, or  by  relaxing  the  vessels  of  the  surface,  or  by  both  methods  jointly. 
They  also  operate  by  increasing  the  flow  of  blood  through  the  skin,  and 
the  fulness  of  the  blood-vessels. 

1.  By  Stimulating  the  Perspiratory  Function.  The  true  function  of 
perspiration  is  probably  performed  by  the  cell-structure  of  the  sudorifer- 
ous follicles,  and,  like  every  other  function,  is  capable  of  being  excited  or 
depressed  by  agents,  calculated  to  act  upon  the  peculiar  susceptibilities 
of  the  tissue  performing  it.  Certain  diaphoretics  have  the  property  of 
stimulating  the  secreting  tissue,  and  of  thus  increasing  the  secretion.  It 
is  not  impossible  that  such  a  stimulation  may  be  exercised  sympathetic- 
ally, by  an  impression  first  made  on  the  mucous  coat  of  the  stomach  or 
elsewhere,  and  thence  transmitted  through  nervous  centres  to  the  skin. 
I  do  not  know  any  medicine  of  which  this  mode  of  action  can  be  predi- 
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catcd  with  certainty,  or  even  great  probability ;  but  heat  undoubtedly, 
I  think,  acts  in  this  way.     On  this  point  more  will  be  said  directly. 

The  probability  is,  that  all  the  diaphoretic  medicines  which  act  by 
stimulating  the  function,  do  so  directly  by  contact  with  the  secreting 
tissue,  to  which  they  are  conveyed  with  the  blood,  after  having  been 
absorbed.  There  are  certain  medicines  which  appear  to  have  a  special 
tendency  to  operate  upon  the  perspiratory  function;  or,  to  speak  more 
precisely,  to  the  influence  of  which  this  function  is  peculiarly  or  specially 
susceptible.  These  medicines  are  pre-eminently  diaphoretic.  There 
are  others,  which,  in  consequence  of  their  irritant  properties,  cannot  be 
tolerated  in  the  circulation,  and  are  thrown  off  indifferently  by  the 
emunctories  intended  to  purify  the  blood,  or  by  that  one  of  them  to 
which  circumstances  particularly  direct  their  action.  These  medicines 
may  be  diaphoretic,  diuretic,  or  purgative,  according  to  the  character  of 
the  influences  with  which  they  may  be  conjoined.  They  will  often  oper- 
ate powerfully  as  diaphoretics,  when  aided'by  certain  states  of  the  sys- 
tem, and  certain  modes  of  administration.  As  the  skin  and  kidneys  are 
the  chief  emunctories  for  the  elimination  of  absorbed  and  unacceptable 
matters  in  the  blood,  the  substances  just  referred  to  usually  escape 
through  one  of  these  routes,  and,  in  doing  so,  stimulate  the  functions 
respectively,  and  consequently  produce  either  diaphoresis  or  diuresis. 
But,  as  previously  explained  in  the  general  observations  on  diuretics, 
there  is  a  certain  antagonism  between  these  functions,  through  which  it 
happens  that,  if  one  is  promoted  in  excess,  the  other  is  proportionally 
diminished,  and  if  one  is  diminished,  the  other  is  promoted.  Conse- 
quently, medicines  are  seldom  decidedly  diaphoretic  and  diuretic  at  the 
same  time.  It  has  been  before  stated  that  cold  has  a  tendency  to  sup- 
press perspiration,  and  to  direct  action  to  the  kidneys.  The  medicines 
now  referred  to  will,  therefore,  prove  diuretic  when  cold  is  made  to  co- 
operate with  them.  Heat,  on  the  contrary,  has  the  direct  effect  of  de- 
termining to  the  surface.  Hence  they  become  diaphoretic  when  assisted 
by  this  agent. 

There  is,  to  a  certain  extent,  a  similar  antagonism  between  the  skin 
and  the  bowels.  If  the  medicines  now  under  consideration  be  given 
conjointly  with  cathartics,  even  though  absorbed,  they  will  .often  aid  in 
the  cathartic  effect  rather  than  operate  either  on  the  skin  or  kidneys; 
but,  combined  with  opium,  which  restrains  catharsis,  while  it  stimulates 
the  perspiratory  function,  they  will  prove  powerfully  diaphoretic,  es- 
pecially if  assisted  by  warmth. 

2.  By  Relaxing  the  Vessels  of  the  Skin.  There  is  certainly  a  great 
difference,  at  different  times,  in  the  vital  cohesion  or  tone  of  the  small 
blood-vessels,  according  to  the  varying  influences  to  which  they  are  ex- 
posed, which  very  much  affects  the  amount  and  rapidity  of  the  transpi- 
ration through  them  of  the  watery  portion  of  the  blood.  With  their 
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healthy  degree  of  tone  or  firmness,  only  such  an  amount  of  liquid  escapes 
as  is  necessary  to  give  due  softness  and  lubricity  to  the  tissues.  When, 
however,  they  become  feeble  and  relaxed,  the  watery  parts  of  the  blood 
pass  through  them  with  little  resistance,  and  often  in  great  abundance. 
Hence  the  copious  night-sweats  of  debility,  occurring  when,  in  conse- 
quence of  sleep,  the  organic  functions  are  in  their  lowest  state  of  activity. 
Hence,  too,  the  cold  sweats  with  which  the  body  is  often  bathed  in  the 
last  stage  of  vital  prostration.  Now,  whatever  agency,  in  the  state  of 
health,  produces  a  similar  relaxation  of  the  cutaneous  vessels,  may  occa- 
sion a  similar  transudation  of  liquid,  and  thus  act  as  a  diaphoretic.  All 
nauseating  substances  have  this  property.  Nothing  is  probably  so  re- 
laxing to  the  surface  as  extreme  nausea.  Hence  the  nauseating  emetics 
are  all,  in  certain  doses,  diaphoretic.  It  is  not,  however,  the  proper  se- 
cretory function,  or  the  activity  of  the  sudoriferous  cells,  which  they  pro- 
mote ;  but  only  the  exosmotic  transpiration.  Nevertheless,  they  are  often 
equally  efficient  as  remedies. 

If,  with  the  relaxed  condition  of  the  capillaries  or  small  blood-vessels  just 
referred  to,  there  be  a  more  rapid  current  of  blood  through  the  vessels,  or  a 
greater  distension  of  them,  the  transpiration  must  be  increased,  because 
the  proportion  of  liquid  from  which  it  proceeds  in  a  given  time  is  increased. 
Hence  the  night-sweats  of  phthisis  and  other  states  of  debility  are  usually 
greatest,  when,  along  with  a  certain  amount  of  relaxation,  there  is  a  fre- 
quent pulse.  If,  then,  one  of  the  nauseating  and  relaxing  diaphoretics 
be  accompanied  with  some  influence  which  shall  increase  the  flow  of 
blood  through  the  vessels,  or  the  bulk  of  liquid  in  them,  its  action  will 
be  greatly  promoted.  In  this  way,  in  part,  may  be  explained  the  pow- 
erful diaphoretic  influence  of  Dover's  powder;  the  opium  stimulating  the 
movement  of  the  blood  through  the  capillaries,  while  the  ipecacuanha 
relaxes  their  coats. 

In  the  febrile  state,  the  skin  is  usually  hot  and  dry,  while  the  blood 
flows  through  it  more  copiously,  and  more  rapidly  than  in  health.  The 
tissue  is  excited  beyond  the  point  at  which  it  can  perform  the  function 
of  perspiration.  The  effect  is  only  in  obedience  to  the  universal  law,  that 
a  moderate  stimulation  increases  function,  a  greater  deranges  it,  and  a 
still  greater  diminishes  or  suspends  it.  The  last  condition  is  present  in 
the  state  of  fever  alluded  to.  It  is  not  only  the  cell-function  that  is  sup- 
pressed, but  the  transpiratory  also,  in  consequence  of  the  tension  of  the 
vascular  coats  under  the  excessive  irritation.  Now  all  that  is  wanting, 
in  such  a  case,  is  to  reduce  the  excitement  to  the  first  condition  above 
mentioned,  that,  namely,  at  which  function  is  increased;  and  copious 
perspiration  will  take  place.  The  follicles  will  secrete,  and  the  vessels 
transpire,  beyond  the  mean  amount.  Hence,  refrigerating  and  relaxing 
substances  are  powerfully  diaphoretic  in  the  febrile  state.  Tartar  emetic 
and  citrate  of  potassa  operate  partly  in  this  way ;  and  a  draught  of  cold 
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water,  or  sponging  the  surface  with  cool  liquids,  by  which  the  excite- 
ment is  reduced,  are  often  followed  by  a  gentle  perspiration.  A  warm 
bath,  or  sponging  with  warm  water,  has  a  similar  effect  by  the  direct 
relaxing  influence  of  the  moisture. 

3.  By  the  Two  Methods  Jointly.    Some  medicines  combine  the  two 
modes  of  action  above  considered.    They  at  once  stimulate  the  cell-func- 
tion by  which  they  are  eliminated,  and  relax  the  coats  of  the  vessels  so 
as  to  favour  transudation.     The  antimonials  and  ipecacuanha  may  be 
supposed  to  act  in  this  way.     By  a  slight  nauseating  impression  on  the 
stomach,  scarcely  sensible  to  the  patient,  they  sympathetically  relax  the 
vessels ;    while,  by  entering  the  circulation,  and  coming  into  contact 
with  the  sweat-producing  cells,  they  stimulate  them  into  greater  activity. 
If  now,  some  influence  be  added  which  will  augment  the  rapidity  of  the 
flow  of  blood  in  the  part,  and  fill  the  vessels  beyond  the  normal  degree, 
the  effect  is  still  further  augmented.     Such  an  influence  is  obtained  by 
the  addition  of  opium,  the  application  of  warmth,  and  the  free  use  of 
water. 

4.  By  Filling  the  Cutaneous  Vessels.    Little  more  need  be  said  upon 
this  method  of  producing  diaphoresis  than  what  has  been  above  inci- 
dentally stated.     No  fact  in  physiology  is  better  established,  than  that 
distension  of  the  vessels  favours  the  elimination  of  their  contents.    This 
condition  is  produced  by  the  free  use  of  drinks,  which  are  absorbed  al- 
most as  rapidly  as  swallowed.     But  it  is  the  whole  general  circulation 
that  is  affected.  If  circumstances  call  some  one  eliminating  function  into 
especial  action,  it  is  through  this  that  the  liquid  escapes.  Warmth  directs 
to  the  skin.     Hence  the  drinking  of  warm  or  hot  water  is  a  powerful 
promoter  of  perspiration. 

5.  Increased  Rapidity  of  the  Current.  This  also  has  been  incidentally 
mentioned  as  among  the  influences  promotive  of  the  perspiratory  func- 
tion.    More  blood  is  offered  in  a  given  time  to  the  cells,  which  are  also 
excited  by  its  presence;  while  the  transuding  process  must  go  on  with 
proportionate  increase  of  rapidity,  if  the  tonicity  of  the  vascular  coats  is 
not  augmented.     Hence,  simple  stimulation,  directed  especially  to  the 
skin,  often  produces  a  powerful  diaphoretic  effect,  if  kept  within  due 
bounds.     Beyond  a  certain  point,  it  will  derange  or  check  the  function. 
Hence  the  additional  efficiency  given  to  water  by  heat  and  gently  stim- 
ulating substances,  such  as  the  milder  aromatics.     Hot  herb  teas  are 
notorious  for  their  powerful  diaphoretic  action.     Balm,  the  mints,  sage, 
catnep,  chamomile,  and  eupatorium,  given  in  hot  infusion,  while  the 
patient  is  kept  warm  in  bed,  operate  very  efficiently  in  this  way ;  and 
are  often  given  with  advantage  at  the  commencement  of  certain  inflam- 
matory affections,  particularly  catarrh  and  rheumatism. 
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2.    Therapeutic  Effects. 

1.  Diaphoretics  are  often  useful  by  relieving  the  heat  and  dryness  of 
the  surface,  which  are  so  common  in  febrile  diseases,  whether  idiopathic 
or  symptomatic,  and  which  operate  injuriously  upon  the  disease  by  an 
irritant  reaction  on  the  system.     Upon  this  principle  alone,  were  there 
no  other  ground  for  their  use,  they  would  prove  beneficial  in  all  cases  of 
fever  with  a  hot,  dry  skin. 

2.  They  deplete  from  the  blood-vessels,  and  sometimes  very  copiously. 
It  is  not  only  the  watery  parts  of  the  blood  that  are  carried  off  under 
their  influence,  but  the  salts,  and,  to  a  certain  extent,  the  organic  con- 
stituents also.    Hence,  copious  sweating  is  very  debilitating.    Every  one 
knows  how  exhausting  to  the  strength  are  the  night-sweats  of  hectic  and 
of  convalescence.     From  this  effect  of  diaphoretics,  they  may  often  be 
serviceably  employed  in  inflammatory  and  febrile  diseases,  in  which 
the  blood  is  too  rich,  and  the  general  condition  of  the  system  sthenic. 

3.  Diaphoretics  promote  absorption  by  their  depletory  influence,  and 
on  this  principle  are  sometimes  used  very  happily  in  dropsy.     I  have 
known  severe  dropsy  to  yield  to  this  class  of  medicines,  after  diuretics 
had  been  employed  without  effect. 

4.  They  act  revulsively  towards  the  surface  of  the  body  from  the  in- 
terior organs.     In  this  way,  they  are  useful  in  all  the  interior  inflam- 
mations and  vascular  irritations ;  but  are  especially  efficacious  in  in- 
flammatory conditions  of  the  mucous  and  serous  tissues,  as  in  bronchitis, 
enteritis,  dysentery,  peritonitis,  etc.     It  is  probably  upon  this  principle, 
partly,  that  they  act  favourably  in  the  different  forms  of  rheumatism.  In 
morbid  diuresis  and  in  diarrhoea,  they  also  act  favourably  by  diversion 
to  the  surface,  and  substituting  one  discharge  for  another.     In  eruptive 
affections,  whether  febrile  or  not,  diaphoretics  sometimes  serve  an  excel- 
lent purpose,  upon  this  principle  of  derivation,  by  invitjng  a  retarded  or 
repelled  eruption  to  the  surface,  and  thus  relieving  internal  irritation. 

5.  They  eliminate  noxious  matters  from  the  blood,  and  may  often 
possibly  operate  usefully  in  this  way,  when  given  to  meet  other  indica- 
tions.    Little,  however,  is  known  with  certainty  on  this  point.     It  is 
probable  that  they  act  usefully  upon  this  depurating  principle,  in  gout, 
rheumatism,  and  various  idiopathic  fevers.     In  calculous  affections, 
also,  when  acid  in  the  circulation  may  dispose  to  deposition  of  uric  acid 
in  the  urine,  it  is  possible  that  diaphoretics  may  prove  useful,  by  elim- 
inating the  offending  matter  through  the  skin. 

6.  Certain  diseases  show  a  tendency  to  pass  off  with  copious  sweat- 
ing.   It  has  been  thought  that  nature  might  be  advantageously  imitated 
by  the  use  of  diaphoretics,  and  an  earlier  solution  of  the  disease  thus 
obtained,  than  if  it  were  left  to  its  ordinary  course.     There  is  probably 
some  ground  for  this  supposition.     In  miasmatic  fevers,  I  have  little 
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doubt  that  We  may  thus  often  lessen  the  duration,  and  effect  a  more 
complete  solution  of  the  paroxysms ;  converting  an  almost  continuous 
fever  into  a  distinct  remittent,  a  remittent  into  an  intermittent,  and  a 
doubtful  intermittent,  with  long  paroxysms,  into  one  in  which  the  apy- 
rexia  is  more  complete,  and  the  paroxysms  shorter. 

7.  It  sometimes  happens  that  the  skin  falls  into  an  inactive  or  torpid 
state,  and  ceases  to  perform  its  function  properly ;  in  consequence  of 
which,  the  blood  may  become  impure,  and  various  internal  irritations, 
whether  of  a  vascular  or  nervous  character,  may  arise.  There  is  here 
an  obvious  indication  for  the  use  of  diaphoretics,  and  especially  those 
of  a  somewhat  stimulating  character.  It  is  in  this  way,  probably,  in 
part,  that  the  stimulating  diaphoretics  prove  useful  in  chronic  rheu- 
matism, scrofula,  secondary  syphilis,  and  other  cachectic  conditions 
of  the  system. 

3.  Administration. 

If  copious  perspiration  be  desired,  the  patient  should  be  confined  to 
bed,  and  clothed  with  light  flannel  or  other  woollen  tissue  next  the  skin, 
or  placed  between  woollen  blankets.  The  reason  for  this  is  that  wool, 
on  account  of  its  slow  power  of  conduction,  prevents  the  rapid  escape 
of  heat,  and  obviates  dangter  from  accidental  exposure  of  the  surface, 
and  premature  checking  of  the  perspiration. 

If  the  pulse  be  full  and  strotfg,  lind  the  general  excitement  consider- 
able, it  will  usually  be  advisable  to  precede  the  diaphoretic  by  measures 
calculated  to  diminish  plethora,  ai^veduce  action,  so  as  both  to  favour 
the  absorption  of  the  medicine,  and  to  bring  the  cutaneous  excitation 
down  to  the  secreting  point.  For  this  purp'ose,  the  appropriate  measures 
are  bleeding,  when  called  for  also  by  other  considerations,  the  saline 
purgatives,  the  antimonials  with  a  view  to  their  sedative  influence,  and 
a  low  diet. 

If  it  be  desired  that  the  diaphoretic  should  act  profusely,  it  ought  to 
be  accompanied  with  warm  diluent  drinks,  as  balm  tea,  hot  lemonade, 
hot  molasses  and  water,  etc.,  or  some  one  of  the  gently  stimulating  in- 
fusions already  mentioned  (page  652). 

During  the  continuance  of  the  diaphoresis,  purgation  and  diuresis 
should,  as  a  general  rule,  be  avoided,  and,  if  existing,  should  be  sup- 
pressed by  appropriate  measures,  as  by  warmth  in  reference  to  the  latter, 
and  by  opiates  in  reference  to  both. 


HEAT  AND  WATER  AS  DIAPHORETICS. 

The  reader  is  already  familiar  with  the  effect  of  heat  in  promoting 
perspiration.  Why  this  power  should  have  been  given  to  it,  will  be 
rendered  obvious  by  a  moment's  consideration.  Heat  above  the  normal 
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standard  is  injurious  to  the  system,  and  must  be  abated.  Perspiration, 
through  the  evaporation  of  the  liquid  upon  the  surface,  at  the  moment 
of  elimination,  and  the  consequent  absorption  of  free  heat  in  the  vapour, 
has  the  eifect  of  reducing  or  keeping  down  the  temperature  of  the  sur- 
face, and  secondarily  of  the  system  at  large.  Now,  the  perspiratory 
function  has  been  made  such,  in  its  susceptibilities,  as  to  feel  and  re- 
spond to  the  influence  of  heat,  whether  applied  directly  to  the  skin,  or 
operating  on  it  through  the  nervous  centres,  from  any  other  point  of 
accumulation,  especially  the  stomach.  Hot  water,  therefore,  taken  into 
the  stomach,  immediately  brings  on  perspiration  through  this  sympa- 
thetic action.  When  employed,  however,  as  a  diaphoretic  agent,  it  is 
important  not  to  use  it  in  excess,  as  otherwise  we  may  overshoot  the 
mark,  and  entirely  suppress  the  function  of  the  skin  by  over-excitement. 
In  a  state  of  health,  there  is  scarcely  any  supportable  degree  of  heat 
which  will  not  cause  perspiration ;  but,  when  the  skin  is  already  hot 
and  dry,  as  in  fever,  the  addition  of  heat  will  often  only  serve  to  aggra- 
vate the  affection. 

Exercise  ordinarily  promotes  perspiration.  This  happens  in  part 
because  the  current  of  blood  is  transmitted  more  rapidly  through  the 
skin;  but  the  chief  cause  is  probably  the  generation  of  heat,  which,  if 
in  excess,  promotes  perspiration  in  order  that  it  may  be  reduced  to  the 
just  point. 

Dry  heat  will  generally  produce  a  diaphoretic  effect;  but  this  is  much 
increased  by  the  conjoint  agency  of  moisture.  Water  favours  diaphoresis 
by  its  relaxing  influence  upon  the  coats  of  the  vessels,  and,  when  taken 
internally,  by  adding  to  the  volume  of  the  blood.  It,  therefore,  brings 
quite  different  agencies  in  aid  of  the  heat,  which  operates  only  by  in- 
creasing the  current  through  the  vessels,  and  immediately  stimulating 
the  function  of  the  sudoriferous  follicles.  There  are  consequently  few 
influences  more  powerfully  diaphoretic  than  that  exercised  by  a  combi- 
nation of  heat  and  water. 

Of  the  different  modes  of  applying  heat,  whether  moist  or  dry,  in- 
ternally or  externally,  sufficient  has  been  said  either  above,  or  under  the 
head  of  the  diffusible  stimulants,  to  which  the  reader  is  referred.  (See 
vol.  i.  p.  485  to  p.  500.)* 

*  Much  attention  has  recently  been  paid  in  Great  Britain  to  the  dry  hot-air  bath 
as  a  remedy  in  disease.  When  the  air  is  perfectly  dry,  a  much  higher  temperature 
can  be  borne  than  when  it  is  mixed  with  steam;  and,  at  these  high  temperatures, 
perspiration  is  powerfully  excited,  with  the  effect,  it  is  asserted,  of  eliminating 
morbid  substances  from  the  system,  thus  operating  favourably  in  a  long  list  of  dis- 
eases. For  an  account  of  what  has  been  done  in  this  way,  the  reader  is  referred 
to  a  work  on  the  Turkish  bath  and  heat  as  a  mode  ofcure\>y  Sir  John  Fife,  M.D., 
drawn  from  the  writings  of  Mr.  Urquhart,  and  published  in  London,  A.D.  1865. 
(See  also  B.  and  F.  Medico-chir.  Rev.,  Jan.  1866,  p.  91.) — Note  to  the  third  edition. 
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Therapeutic  Application.  Moist  heat  is  often  highly  advantageous 
as  a  diaphoretic,  at  the  very  commencement  of  various  inflammations, 
before  the  disease  has  become  firmly  fixed,  or  the  febrile  phenomena  fully 
developed.  This  remark  is  especially  true  of  catarrhal  and  anginose 
affections,  and  acute  or  subacute  rheumatism.  It  is  usually  employed 
in  such  cases  internally,  in  the  form  of  hot  teas,  given  at  bedtime ;  but 
is  equally  effectual  when  externally  used,  as  by  a  vapour  bath.  Care, 
however,  is  always  necessary,  in  these  cases,  to  avoid  exposure  to  the 
cold  next  morning.  I  have  known  serious  internal  inflammation  result 
from  a  neglect  of  this  caution. 

In  chronic  inflammation,  and  especially  in  chronic  rheumatism,  the 
sudorific  influence  of  either  dry  or  moist  heat,  externally  employed,  is 
often  extremely  serviceable.  It  may  be  used  also  in  chronic  gout  and 
chronic  paralysis ;  and,  in  chronic  skin  affections,  it  is  among  the  most 
efficacious  remedies. 

It  may  be  employed  also  to  hasten  the  appearance  of  eruptions,  and 
to  invite  the  return  of  those  which  have  been  repelled. 

In  chronic  enteritis,  diarrhoea,  and  dysentery,  chronic  calculous  affec- 
tions connected  with  the  deposition  of  uric  acid,  obstinate  drbpsies  espe- 
cially when  dependent  on  disease  of  the  kidneys,  and  all  cases  of  obscure 
disease,  in  which  the  existence  of  a  poison  in  the  blood  may  be  suspected, 
which  there  may  be  a  hope  of  eliminating  by  the  skin,  indications  are 
offered  for  the  use  of  this  remedy. 


The  diaphoretics  may  be  arranged  in  three  divisions,  each  character- 
ized by  distinctive  properties ;  1.  the  nauseating,  2.  the  refrigerant,  and 
3.  the  stimulating  or  alterative. 

1.  Nauseating  Diaphoretics. 

All  emetic  substances,  which  have  the  nauseating  property  in  any 
considerable  degree,  are  capable  of  operating  as  diaphoretics.  In  the 
condition  of  nausea,  as  explained  in  the  preceding  general  observations, 
there  is  a  universal  relaxation  of  the  cutaneous  capillaries,  by  which  the 
watery  parts  of  the  blood  are  permitted  to  ooze  through  their  coats,  con- 
stituting perspiration.  Whether  this  transudation  is  a  mere  mechanical 
process,  or  regulated  in  some  measure  by  the  vital  force,  is  a  question 
which  it  would  not  be  easy  to  solve ;  but  this  fact  is  evident,  that  it  is 
not  the  unaltered  liquor  sanguinis  that  exudes,  for  the  liquid  neither 
coagulates  spontaneously  like  fibrin,  nor  with  the  aid  of  heat  like  albu- 
men. It,  therefore,  undergoes  some  modification  in  its  passage,  which 
is  probably  owing  to  the  influence  of  the  membranous  tissue  through 
which  it  oozes;  but  whether  this  influence  is  physical  or  vital  has  not 
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been  determined.  Whatever  may  be  the  fact  in  this  respect,  the  exuda- 
tion appears  to  be  quite  distinct  from  the  process  by  which  the  follicular 
cells  elaborate  the  proper  perspiratory  secretion. 

But  these  medicines  will  often  produce  a  diaphoretic  effect  in  doses  in- 
sufficient to  cause  any  sensible  nausea.  It  is  probable,  nevertheless,  that 
they  still  exercise  on  the  nervous  centres  a  degree  of  the  same  influence, 
which,  though  not  strong  enough  to  give  rise  to  the  positive  sensation 
of  nausea,  may  occasion,  in  a  slighter  degree,  the  relaxation  of  surface 
characteristic  of  the  nauseating  influence. 

There  is,  however,  an  additional  method  in  which  some,  if  not  all  of 
the  nauseating  diaphoretics  operate.  The  perspiratory  effect  first  men- 
tioned results  from  a  s}rmpathetic  impression  made  on  the  surface 
through  the  nervous  centres.  That  now  referred  to.  proceeds  from  their 
absorption,  and  direct  excitant  influence  on  the  proper  secretory  structure 
of  the  skin.  I  have  no  doubt  that  tartar  emetic  at  least  operates  in  this 
double  way. 

Though  all  the  nauseating  medicines  are  diaphoretic,  there  are  only 
two  which  are  much  used  in  this  country,  namely,  tartar  emetic,  and 
ipecacuanha.  The  other  preparations  of  antimony  are  sometimes  em- 
ployed, especially  in  Europe ;  and  American  practitioners  occasionally 
resort  to  our  indigenous  emetics,  as  sanguinaria  and  lobelia ;  but  all  the 
advantages  that  are  afforded  by  these  substances  as  diaphoretics  can  be 
equally  obtained  from  the  two  first  mentioned,  to  which  I  shall  confine 
my  observations.  For  all  that  is  necessary  to  be  known  in  relation  to 
the  other  antimonials,  the  reader  is  referred  to  the  article  on  the  prepa- 
rations of  antimony,  under  the  arterial  sedatives  (ii.  76);  and  lobelia 
and  sanguinaria  will  be  found  described  among  the  emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASSJE  TARTRAS.  U.  S.  —  ANTIMONIUM 
TARTARATUM.  Br.  —  Tartarated  Antimony. 

Syn.    Tartar  Emetic. 

The  mode  of  preparing  this  substance,  its  properties,  effects  on  the 
system,  and  therapeutic  applications  as  an  arterial  sedative,  have  been 
already  fully  considered  (ii.  56).  It  is  now  to  be  treated  of  only  as  a 
diaphoretic.  In  this  capacity,  it  is  applicable  to  all  cases  of  febrile  and 
inflammatory  disease,  in  which  there  is  a  sthenic  condition  of  system, 
without  irritability  of  the  stomach,  or  inflammation  of  the  small  intes- 
tines. There  might  be  danger,  in  this  condition  of  the  stomach  and 
bowels,  that  it  would  add  injuriously  to  the  existing  irritation  by  its  con- 
tact with  the  membrane.  Dysentery  is  not  excepted  from  the  general 
VOL.  ii. — 42 
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rule ;  because  the  medicine  is  probably,  in  great  measure,  or  wholly  ab- 
sorbed before  it  reaches  the  part  of  the  alimentary  canal  occupied  by  that 
disease.  In  a  typhoid  state  of  fever,  even  though  accompanied  with  a 
hot  dry  skin,  I  would  not  recommend  it,  as  I  should  apprehend  that  it 
might  still  further  injure  the  blood  already  impaired,  and  aid  in  depress- 
ing the  already  too  much  depressed  forces  of  the  system.  It  is  especially 
contraindicated  in  enteric  or  typhoid  fever,  not  only  by  its  depressing 
property,  but  by  its  probable  irritant  action  on  the  diseased  ileum. 

The  dose  of  tartar  emetic,  as  a  diaphoretic,  is  from  one-twelfth  to  one- 
quarter  of  a  grain;  one-sixth  or  one-eighth  being  the  usual  quantity  em- 
ployed. The  dose  should  be  repeated  every  hour,  two,  or  three  hours. 
Should  it  nauseate  in  these  doses,  they  may  be  diminished;  should  it  pro- 
duce no  effect  whatever,  they  may  be  gradually  and  cautiously  increased. 
Not  unfrequently  the  antimonial  disturbs  the  bowels;  in  which  case  a 
little  laudanum,  or  other  preparation  of  opium,  may  be  given  with  it. 
The  medicine  is  best  administered  dissolved  in  water.  Anlimonial  wine 
may  be  substituted,  if  the  watery  solution  cannot  be  had.  From  twenty 
minims  to  a  fluidrachm  is  the  diaphoretic  dose  for  an  adult. 


II.  IPECACUANHA.  U.  S.,  Br. 

For  a  general  account  of  ipecacuanha,  the  reader  is  referred  to  the 
emetics  (ii.  465).  As  a  diaphoretic  it  is  very  seldom  given  alone,  and, 
when  thus  given,  is  not  capable  of  producing  any  considerable  effect, 
unless  in  doses  which  would  discompose  the  stomach.  I  have,  however, 
been  in  the  habit  of  using  it  in  cases  in  which,  without  producing  copious 
diaphoresis,  it  is  desirable  to  keep  the  skin  in  a  soft,  rather  moist  state. 
In  the  second  stage  of  enteric  or  typhoid  fever,  commencing  about  the 
ninth  day,  when  the  mouth  and  surface  of  the  body  are  disposed  to  be  dry, 
and  the  secretions  generally  are  deficient,  and  in  analogous  conditions  in 
other  fevers,  I  have  found  advantage  in  giving  very  small  and  frequently 
repeated  doses,  conjoined  with  small  doses  of  the  blue  mass.  One  grain 
of  the  mercurial,  with  one-sixth  or  one-eighth  of  a  grain  of  ipecacuanha, 
may  be  given  every  two  hours,  till  some  effect  on  the  mouth  is  evinced, 
or  occasion  for  its  use  ceases.  The  ordinary  full  diaphoretic  dose  is  a 
grain,  to  be  repeated  every  four,  six,  or  eight  hours.  If  it  nauseate  in 
this  quantity,  the  dose  maybe  diminished,  and  repeated  more  frequently. 

IPECACUANHA  AND  OPIUM. — Conjoined  with  opium,  ipecacuanha  ac- 
quires great  diaphoretic  powers,  which  render  this  compound  a  most 
valuable  medicine  in  numerous  diseases.  Some  have  supposed  that  but 
little  of  the  power  of  this  mixture  is  due  to  the  ipecacuanha;  the  opium 
being,  in  their  opinion,  the  main,  or  almost  exclusive  diaphoretic  ingre- 
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dient.  But  I  am  convinced  that  this  an  error.  Opium  certainly  will 
sometimes  act  with  considerable  energy  as  a  diaphoretic;  but  it  very 
often  fails,  and  cannot  alone  be  relied  on.  The  addition  of  ipecacuanha 
is  essential  to  the  full  diaphoretic  effect;  and  powers  are  evolved  by  the 
combination  which  neither  ingredient  alone  would  exercise.  This  will 
be  obvious  when  its  method  of  operating  is  considered.  Opium  stimu- 
lates the  capillary  circulation,  and  has  some  excitant  effect  on  the  proper 
perspiratory  function  ;  ipecacuanha  relaxes  the  coats  of  the  vessels  so  as 
to  keep  them  within  the  transuding  point,  while  it  also  stimulates  the 
proper  function ;  if  now  warm  drink  be  added  to  fill  the  blood-vessels, 
we  have  a  combination  of  all  the  most  powerful  diaphoretic  influences. 

The  stimulant  and  narcotic  properties  of  the  opium  limit  the  employ- 
ment of  this  combination.  It  is  true  that  these  properties  are  somewhat 
modified  by  the  ipecacuanha,  so  as  to  render  the  preparation  applicable 
where  we  might  hesitate  to  employ  opium  alone ;  but  still  they  are  by 
no  means  annihilated;  and  it  would  not  be  proper  to  administer  the 
medicine  in  states  of  the  highest  inflammatory  excitement,  with  a  full, 
strong  pulse,  nor  in  others  in  which  there  might  be  active  congestion  or 
inflammation  of  the  brain.  In  all  such  cases,  the  excitement  should  be 
lowered  by  depletory  measures,  and  the  cerebral  symptoms  removed, 
before  venturing  upon  this  diaphoretic. 

Therapeutic  Application.  The  combination  of  opium  and  ipecacu- 
anha is  peculiarly  applicable  to  inflammatory  complaints,  after  the  re- 
duction of  excitement.  It  operates  beneficially  by  revulsion  to  the  surface, 
depletion,  the  relief  of  pain,  and  the  quieting  of  nervous  irritation,  which 
always  forms  an  essential  part  of  every  inflammation.  It  is  especially 
useful  when  the  inflammation  is  complicated  with  typhoid  phenomena. 
In«all  these  affections,  it  is  very  often  associated  with  calomel  or  other 
preparation  of  mercury;  which  is  usually  indicated,  if  at  all  required  in 
the  case,  at  the  same  stage. 

It  is  unnecessary  to  particularize  the  several  phlegmasise  in  which  the 
combination  may  be  used.  It  may  be  given  in  all,  with  the  exception 
of  those  of  the  brain,  and  of  the  bronchial  mucous  membrane,  in  which 
it  is  generally  contraindicated,  especially  before  free  expectoration  has 
taken  place,  by  the  effect  of  opium  in  checking  the  bronchial  secretion. 
But  thftse  to  which  it  is  most  applicable  are  mucous  enteritis,  dysen- 
tery, and  peritonitis.  As  a  general  rule,  it  may  be  given  every  night 
at  bedtime,  after  the  third  day  of  the  disease,  if  the  patient  has  been  duly 
depleted.  In  typhoid  cases,  it  may  be  given  earlier. 

In  acute  rheumatism,  it  is  one  of  the  remedies  most  relied  on.  After 
a  few  days  appropriated  to  the  requisite  depletory  measures,  a  full  dose 
may  be  given  every  eight,  six,  or  four  hours,  so  as  to  sustain  a  steady 
diaphoretic  and  anodyne  effect.  In  this  complaint,  also,  it  is  very  ad- 
vantageously associated  with  calomel  with  a  view  to  mercurialism,  if  the 
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disease  do  not  show  a  disposition  to  enter  into  convalescence  in  eight  or 
ten  days. 

In  gout  it  is  often  useful,  in  the  full  dose,  given  at  bedtime. 

In  the  course  of  the  idiopathic  fevers,  when  associated  with  disor- 
dered nervous  phenomena,  especially  want  of  sleep,  it  may  often  be  ad- 
vantageously given  at  night,  when  not  contraindicated  by  too  high 
arterial  excitement,  or  vascular  irritation  of  the  brain.  In  these  fevers, 
when  of  the  low  or  typhoid  character,  it  is  an  excellent  remedy,  exhibited 
as  a  stimulant  and  diaphoretic,  in  small  doses,  at  regular  intervals, 
through  the  twenty-four  hours. 

It  is  one  of  the  most  efficacious  remedies  in  diarrhoea,  after  the  bowels 
have  been  disembarrassed  of  any  irritating  matter,  and  in  the  various 
hemorrhages,  especially  the  uterine,  when  not  attended  with  arterial 
excitement. 

In  some  cases  of  dropsy,  which  have  failed  to  yield  to  diuretics  and 
purgatives,  recourse  may  be  had  to  this  combination,  which,  by  the  pro- 
fuse perspiration  it  produces,  promotes  absorption.  It  should  be  given 
every  four,  six,  or  eight  hours,  so  as  to  sustain  a  constant  and  powerful 
effect,  which  should,  moreover,  be  aided  by  the  hot  bath.  I  have  seen 
dropsy  of  the  most  obstinate  character  yield  completely  to  this  treat- 
ment. 

Administration.  The  full  dose  is  a  grain,  each,  of  ipecacuanha  and 
opium ;  which,  when  the  object  is  to  sustain  a  constant  impression,  may 
be  repeated  every  six  or  eight  hours,  or  even  more  frequently.  Some- 
times advantage  will  be  found  from  dividing  the  dose,  and  repeating 
it  oftener.  Yery  frequently  the  medicine  is  given  only  at  bedtime; 
other  remedies  being  used  during  the  day.  Sometimes,  when  the  indi- 
cation for  its  use  is  decided,  but  the  stomach  irritable,  it  may  be  ex- 
hibited in  double  the  ordinary  dose  by  enema.  If  given  alone,  or  with 
calomel,  the  mixture  is  best  administered  in  the  form  of  pill ;  but  a  very 
frequent  mode  of  exhibition  is  that  of  the  powder  of  ipecacuanha  and 
opium,  or  Dover's  powder. 

POWDER  OP  IPECACUANHA  AND  OPIUM — PULVIS  IPE- 
CACUANHA ET  OPII.  U.  S.  1850.  — PULVIS  IPECACUANHA  CUM  OPIO.  Br. 
—  PULVIS  IPECACUANHA  COMPOSITUS.  U.S.  —  Compound  Powder  of 
Ipecacuanha.  —  Dover' 's  Powder. 

This  is  made  by  rubbing  together  one  part  of  opium,  one  of  ipecacu- 
anha, and  eight  of  sulphate  of  potassa.  The  object  of  the  sulphate  of 
potassa  is  mainly,  by  the  hardness  of  its  spicula,  to  enable  the  two  vege- 
table ingredients  to  be  more  thoroughly  divided,  and  consequently  more 
intimately  incorporated ;  as  it  is  thought  that  the  combination  owes  some 
of  its  peculiar  efficacy  to  the  thorough  blending  of  the  ingredients,  so  that 
it  may  be,  as  it  were,  one  substance.  Some  have  substituted  nitre,  as 
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being  itself  somewhat  diaphoretic;  but  it  appears  to  add  nothing  to  the 
efficiency  of  the  combination,  and  might  sometimes  render  it  less  accept- 
able to  the  stomach. 

This  preparation  is  used  for  all  the  purposes  above  mentioned,  to 
which  the  mixture  of  ipecacuanha  and  opium  is  adapted.  It  may  be 
administered  suspended  in  water,  formed  into  an  electuary  with  syrup, 
or  in  the  form  of  pills.  The  dose  is  ten  grains,  containing  a  grain  of 
opium  and  a  grain  of  ipecacuanha. 

The  effects  of  the  Dover's  powder  may  be  obtained  by  mixing  thirty 
drops  of  ipecacuanha  wine  with  about  twenty-five  drops  of  laudanum. 


2.  Refrigerant  Diaphoretics. 

In  addition  to  their  diaphoretic  powers,  these  medicines  are  sedative 
or  refrigerant  in  their  influence  on  the  system.  Most  of  the  alkaline 
salts,  capable  of  absorption,  have  more  or  less  of  these  properties.  When 
taken  into  the  circulation,  they  depress  somewhat  the  action  of  the  heart, 
and  diminish  the  general  heat,  and,  escaping  by  the  skin  or  kidneys, 
stimulate  one  or  the  other  of  these  emunctories  to  increased  action.  If 
accompanied  with  the  use  of  warm  drinks,  they  generally  receive  a  di- 
rection to  the  skin,  and  prove  diaphoretic.  But  there  are  a  few  which 
are  disposed  to  act  preferably  on  the  surface  even  without  accompani- 
ment, and  these  may  properly  be  considered  as  diaphoretics.  It  is  to 
them  that  our  notice  will  be  restricted  in  this  place. 

I.  CITRATE    OF    POTASSA. 
POTASSJ3  CITRAS.  U.S.,  Er. 

Preparation  and  Properties.  This  salt  is  prepared  by  saturating  a 
solution  of  citric  acid  with  bicarbonate  of  potassa,  and  evaporating  to 
dryness.  The  bicarbonate  of  potassa  is  preferred  to  the  carbonate,  be- 
cause it  is  purer,  as  the  latter  is  generally  procured.  The  carbonate, 
however,  is  used  in  the  British  process.  The  salt  is  susceptible  of 
crystallization,  but  is  usually  prepared  in  the  amorphous  state.  As  kept 
in  the  shops,  it  is  in  the  form  of  a  white  granular  powder,  inodorous,  of 
a  peculiar,  saline,  not  unpleasant  taste,  deliquescent,  very  soluble  in 
water,  and  insoluble  in  alcohol.  It  is  decomposed  at  a  red  heat,  leaving 
a  residue  of  carbonate  of  potassa.  It  is  known  to  contain  no  tartrate, 
by  not  yielding  a  precipitate  of  bitartrate  of  potassa,  on  the  addition  of 
muriatic  acid. 

Medical  Effects  and  Uses.  In  the  ordinary  state  of  the  circulation, 
this  salt  cannot  be  depended  on  for  diaphoretic  operation;  but,  when 
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the  skin  is  hot  and  dry,  and  the  circulation  accelerated,  there  is  no  dia- 
phoretic which  operates  more  certainly  and  effectually.  It  appears  to 
reduce  the  irritation  of  the  surface  to  a  point  at  which  secretion  can 
take  place,  while  it  directly  stimulates  the  secretory  function  of  the 
sudoriferous  glands;  and,  as  the  vessels  are  full  of  blood,  and  the 
current  rapid,  we  have  the  conditions  most  favourable  to  copious 
diaphoresis. 

Either  simply  dissolved  in  water,  or  in  the  forms  of  the  neutral  mix- 
ture and  effervescing  draught,  to  be  described  immediately,  it  is  admira- 
bly adapted  to  all  cases  of  inflammatory  and  febrile  disease,  in  which 
the  skin  is  hot  and  dry.  It  is  less  pOAverfully  depressing  to  the  circula- 
tion than  tartar  emetic,  and,  therefore,  not  so  effectual  as  an  antiphlogistic 
remedy ;  but  it  is,  I  think,  more  certain  as  a  mere  diaphoretic.  In  the 
paroxysm  of  our  miasmatic  fevers,  in  the  febrile  stage  of  yellow  fever, 
in  all  the  exanthemata,  and  all  the  phlegmasise,  it  may  be  used  ad- 
vantageously, under  the  circumstances  mentioned.  In  i\\Q  first  week  or 
two  of  typhoid  fever,  and,  indeed,  throughout  both  that  fever  and  the 
typhus,  whenever  the  skin  is  hot  and  dry,  it  may  be  given  with  advant- 
age, and  without  the  fear  of  depression,  such  as,  in  the  same  condition, 
might  be  apprehended  from  the  antimonials.  Another  great  recom- 
mendation is  its  general  acceptability  to  the  palate  and  stomach.  The 
probability  is  that  this  salt  operates  as  a  depressing  agent,  partly  by 
more  highly  alkalizing  the  blood ;  as  the  alkaline  salts  with  vegetable 
acids  undergo  a  change  in  the  system,  by  which  the  acid  is  digested, 
and  the  alkali  is  left  in  the  blood,  to  be  thrown  off  by  the  kidneys. 
Hence  this,  with  other  similar  salts,  are  indicated  whenever  it  is  desira- 
ble to  render  either  the  blood  or  the  urine  alkaline. 

Administration.  The  dose  of  citrate  of  potassa  is  from  twenty  to 
thirty  grains,  to  be  repeated  every  hour,  two,  or  three  hours,  according 
to  the  violence  of  the  fever.  It  should  be  given  dissolved  in  from  one  to 
two  fluidounces  of  water;  but  I  much  prefer  it  in  one  of  the  modes  of 
extemporaneous  preparation  mentioned  below. 

1.  SOLUTION  OF  CITRATE  OF  POTASSA,  OR  NEUTRAL 
MIXTURE.  —  LIQUOR  POTASS^  CITRATIS.  U.S.  —  MISTURA  POTASS^: 
CITRATIS.  U.  S. 

This  is  prepared  by  saturating  fresh  lemon-juice  with  carbonate  or 
bicarbonate  of  potassa.  Four  fluidounces  of  the  juice  are  a  convenient 
quantity.  The  salt  is  to  be  slowly  added  until  effervescence  ceases.  A 
solution  of  citric  acid  in  water,  flavoured  with  oil  of  lemons,  may  be 
substituted  for  the  lemon-juice.  (See  Citric  Acid,  ii.  92.)  In  the  present 
Pharmacopeia,  the  preparation  made  with  lemon-juice,  and  that  with 
solution  of  citric  acid,  are  distinguished  by  different  names  ;  the  former 
being  called  Mistura  Potassse  Citratis,  the  latter  Liquor  Potassse  Gi- 
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trails.  The  bicarbonate  of  potassa  is  directed  in  the  Pharmacopeia, 
preferably  to  the  carbonate,  because  the  latter  is  apt  to  contain  impuri- 
ties, especially  silicate  of  potassa,  which  is  decomposed  by  the  citric 
acid,  with  the  deposition  of  hydrated  silica  in  a  flocculent  state.  This, 
however,  has  no  other  disadvantage  than  its  unsight^iness ;  as  it  has  no 
effect  on  the  system.  By  the  reaction  between  the  carbonate  or  bicarbon- 
ate and  the  citric  acid,  in  the  preparation  of  the  solution,  citrate  of  potassa 
is  formed,  which  remains  dissolved,  and  carbonic  acid  is  liberated,  partly 
escaping  with  effervescence,  and  partly  dissolved  by  the  water ;  so  that 
the  preparation  is  a  solution  of  citrate  of  potassa  in  water,  impregnated 
with  carbonic  acid.  When  fresh  lemon-juice  is  used,  the  solution  has  a 
slightly  greenish  colour,  in  consequence  of  changes  in  the  organic  con- 
stituents of  the  juice.  It  is,  moreover,  of  variable  strength,  as  the 
quantity  of  acid  in  lemon-juice  varies.  Nevertheless,  if  the  juice  be 
from  good  sound  lemons,  and  have  a  very  sour  taste,  the  preparation 
will  be  sufficiently  uniform  for  use ;  and  it  has  seemed  to  me  more  agree- 
able to  the  palate  and  the  stomach,  than  when  made  with  the  solution  of 
citric  acid. 

Another  mode  of  preparing  the  neutral  mixture  is  simply  to  dissolve 
three  drachms  of  citrate  of  potassa  in  four  fluidouuces  of  water.  To  give 
it  a  greater  resemblance  to  that  prepared  in  the  former  methods,  a  drop 
or  two  of  oil  of  lemons  may  be  first  rubbed  up  with  the  citrate,  and  this 
may  be  dissolved  in  carbonic  acid  water,  instead  of  pure  water.  Upon 
the  whole,  I  prefer  the  solution  made  with  fresh  lemon-juice. 

The  dose  of  the  neutral  mixture  is  a  tablespoonful,  or  half  a  fluidounce 
every  two  hours.  The  interval  may  be  shortened  to  an  hour,  or  extended 
to  three  or  four  hours,  according  to  the  severity  of  the  fever.  It  should 
be  diluted  with  at  least  an  equal  quantity  of  water,  when  administered. 
Some  prefer  the  preparation  made  originally  with  a  mixture  of  equal 
measures  of  lemon-juice  and  water,  instead  of  the  undiluted  juice.  The 
advantage  of  this  is  that  the  dose  contains  more  absorbed  carbonic  acid, 
than  when  the  preparation  is  diluted  after  saturation.  Of  the  prepara- 
tion made  in  this  way  the  dose  would  of  course  be  double,  or  a  fluidounce. 
When  a  strong  sedative  impression  on  the  circulation  is  desired,  small 
quantities  of  tartar  emetic  may  be  added  to  the  mixture,  say  one-twelfth 
or  one-eighth  of  a  grain  for  each  dose.  Should  there  be  nervous  symp- 
toms, as  restlessness,  morbid  vigilance,  muscular  twitchings,  starlings, 
etc.,  attendant  on  the  hot  dry  skin  which  calls  for  the  neutral  mixture, 
a  little  sweet  spirit  of  nitre,  or  Hoffman's  anodyne,  may  be  added  to  it 
with  advantage.  Not  unfrequently  the  mixture  slightly  disturbs  the 
bowels,  or  causes  griping  pain.  In  such  cases,  it  may  be  very  properly 
combined  with  a  little  laudanum,  or  solution  of  sulphate  of  morphia, 
which  is  often  useful  also  by  aiding  the  diaphoresis,  and  composing  irri- 
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tation.     Sugar  may  be  added,  if  desired,  in  order  to  render  it  more  pal- 
atable. 

2.  EFFERVESCING  DRAUGHT.  _  LIQUOR  POTASSJE  CITRATIS 
EFFERVESCENS. 

This  is  by  far  the  most  agreeable  method  of  exhibiting  citrate  of  po- 
tassa, and  is  particularly  adapted  to  cases  in  which  the  stomach  is  irri- 
table. Independently  of  its  diaphoretic  and  refrigerant  properties,  it  is 
one  of  the  most  effectual  anti-emetic  medicines.  I  know  nothing  equal 
to  it  in  cases  of  fever  with  a  hot  skin,  and  a  disposition  to  frequent  vomit- 
ing. To  produce,  however,  its  best  effects,  it  must  be  carefully  prepared. 

I  have  always  preferred  it  made  with  fresh  lemon-juice,  when  this  could 
be  had  of  good  quality.  It  should  be  expressed  from  the  lemon  at  the  time 
when  used.  A  solution  of  carbonate  of  potassa  containing  two  drachms 
of  the  salt  in  four  fluidounces  of  water,  or  a  solution  of  the  bicarbonate 
of  potassa,  with  three  drachms  in  four  fluidounces,  must  be  prepared. 
A  tablespoonful  of  lemon-juice  is  to  be  expressed,  and  diluted  with  an 
equal  measure  of  water ;  a  tablespoonful  of  one  of  the  above  solutions  is 
to  be  added;  and  the  whole  stirred  together.  If  the  materials  are  of  the 
right  quality,  a  brisk  effervescence  takes  place;  and,  in  this  state,  the 
dose  should  be  swallowed.  It  need  scarcely  be  said  that  the  efferves- 
cence is  owing  to  the  escape  of  carbonic  acid.  The  mucilaginous  mat- 
ter of  the  juice  detains  the  acid  gas  for  a  short  time,  and  thus  increases 
the  quantity  of  it  swallowed.  Sometimes  no  effervescence  takes  place. 
This  is  almost  always  owing  to  weakness  of  the  lemon-juice,  in  other 
words,  to  its  deficiency  in  citric  acid.  There  is  not  enough  of  this  to 
decompose  the  whole  of  the  carbonate  of  potassa,  and  the  consequence 
is  that  the  liberated  carbonic  acid,  instead  of  escaping  with  effervescence, 
goes  to  the  undecomposed  portion  of  the  carbonate,  and  converts  it  into 
bicarbonate.  This  does  not,  however,  happen,  if  the  solution  of  the  bi- 
carbonate is  used  in  preparing  the  draught.  There  can  be  no  such  ap- 
propriation of  the  liberated  acid  in  this  case,  and  if  there  be  any  acid  in 
the  lemon-juice,  there  will  be  effervescence  of  course.  Some  prefer  the 
bicarbonate  on  this  account.  But  it  is  not  undecomposed  bicarbonate  of 
potassa  that  is  wanted ;  it  is  the  citrate ;  and  a  brisker  effervescence  can- 
not compensate  for  a  deficiency  of  this.  The  carbonate  of  potassa  has 
the  advantage  of  indicating,  by  this  want  of  effervescence,  the  deficiency 
of  citric  acid  in  the  lemon-juice,  and  thus  enables  us  to  correct  it  by  the 
addition  of  a  little  more  of  the  juice,  or  as  much  as  may  be  necessary 
duly  to  excite  effervescence.  With  the  bicarbonate  the  deficiency  passes 
undetected.  I  prefer,  therefore,  the  carbonate  of  potassa  in  making  this 
preparation.  If  fresh  lemons  are  not  to  be  had,  a  solution  of  citric  acid 
may  be  substituted,  of  the  same  strength.  (See  ii.  92.) 

The  dose  as  above  prepared  should  be  administered  every  hour,  two, 
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three,  or  four  hours.  Every  two  hours  is  generally  sufficient.  To  this, 
as  to  the  neutral  mixture,  additions  may  be  made  to  meet  coexisting  in- 
dications, as  tartar  emetic  to  increase  its  sedative  powers,  sweet  spirit 
of  nitre  to  obviate  nervous  symptoms,  and  one  of  the  liquid  forms  of 
opium,  especially  the  solution  of  sulphate  of  morphia,  to  obviate  diar- 
rhoea and  quiet  nervous  irritation. 


II:  SOLUTION  OF  ACETATE  OF  AMMONIA. 
LIQUOR  AMMONITE  ACETATIS.  U.  S.,  Br. 

Syn.  Spirit  of  Mindererus.    Spiritus  Mindereri. 

Preparation.  This  solution  is  prepared  by  saturating  diluted  acetic 
acid  with  carbonate  of  ammonia.  The  latter  is  gradually  added  to  the 
former,  until  effervescence  ceases,  and  the  acetic  acid  is  saturated.  The 
resulting  preparation  is  a  solution  of  acetate  of  ammonia,  impregnated 
with  carbonic  acid,  a  portion  of  which  is  retained  by  the  liquid,  when 
disengaged  from  the  carbonate.  It  was  formerly  made  with  common 
vinegar,  and  often  impure  carbonate  of  ammonia,  and  had  a  dark-brown 
colour,  and  empyreumatic  odour.  It  is  still  occasionally  prepared  with 
distilled  vinegar;  but  this  is  objectionable,  as  of  uncertain  strength, 
and,  in  consequence  of  some  organic  matter  contained  in  it,  sometimes 
causing  the  liquid  to  be  brown.  The  solution  may,  however,  be  de- 
prived of  colour  by  filtration  through  animal  charcoal. 

Properties.  When  quite  pure,  it  is  colourless,  and,  if  the  saturation 
is  exact,  has  no  smell.  An  acetous  odour,  however,  is  much  preferable 
to  an  ammoniacal,  as  the  former  would  indicate  an  excess  of  acetic  acid, 
which,  if  moderate,  is  harmless  ;  the  latter  an  excess  of  the  carbonate, 
which  is  objectionable  on  account  of  its  stimulant  properties.  The  taste 
is  saline  and  disagreeable.  By  heat,  the  solution  is  dissipated,  without 
residue.  It  is  decomposed  by  solution  of  potassa  and  the  stronger  acids  ; 
the  former  evolving  an  odour  of  ammonia,  the  latter  of  vinegar.  The 
salts  of  iron  redden  it,  and,  with  a  solution  of  nitrate  of  silver,  it  causes 
the  formation  of  crystals  of  the  acetate  of  that  metal.  When  long 
kept,  with  access  of  the  air,  it  undergoes  decomposition,  and  a  portion 
of  carbonate  of  ammonia  is  formed.  It  should  be  prepared  as  wanted 
for  use. 

Medical  Effects  and  Uses.  The  solution  of  acetate  of  ammonia  was 
known  to  Boerhaave,  but  was  brought  into  notice  somewhat  later  by 
Minderer,  whence  it  derived  the  name  of  spirit  of  Mindererus.  It  is 
somewhat  sedative  or  refrigerant  in  its  effects,  and  operates  as  a  dia- 
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phoretic  in  febrile  states  of  the  system.  It  is  said  to  prove  diuretic,  if 
the  patient  be  kept  cool,  and  walk  about  during  its  use.  Some  have 
supposed  it  to  be  stimulant ;  but  there  is  no  sufficient  evidence  of  its 
possessing  that  property. 

It  is  used  for  the  same  purposes,  and  in  the  same  complaints  as  the 
neutral  mixture;  but,  according  to  my  observation,  is  greatly  inferior 
to  it  both  in  diaphoretic  power,  and  in  the  property  of  calming  irrita- 
bility of  stomach.  In  my  earlier  practice,  I  used  it  a  good  deal  in  febrile 
diseases,  but  found  it  almost  uniformly  so  much  inferior  to  citrate  of 
potassa,  and  so  much  less  acceptable  to  the  patient,  that  I  have  long 
ceased  to  use  it,  except  in  those  rare  cases,  in  which,  from  idiosyncrasy 
of  stomach  or  palate,  or  unpleasant  effects  on  the  bowels,  the  neutral 
mixture  or  effervescing  draught  could  not  well  be  given.  It  is  thought 
by  some  to  be  sedative  in  its  influence  on  the  uterus,  and  to  be  benefi- 
cially used  in  painful  menstruation. 

Locally,  it  has  been  thought  to  possess  discutient  properties,  and  been 
applied  by  means  of  compresses  upon  various  kinds  of  tumours.  It  has 
also  been  used  as  a  collyrium  in  chronic  ophthalmia,  being  diluted  with 
seven  parts  of  rose-water. 

The  dose  is  half  a  fluidounce  every  two  hours,  which  may  be  taken 
with  a  fluidounce  of  sweetened  water,  or  carbonic  acid  water. 


III.  NITRATE  OF  POTASSA. 
POTASSJS  NITRAS.  U.  S.,  Br. 

Syn.  Nitre. 

This  has  already  been  considered  among  the  arterial  sedatives,  and 
diuretics  (ii.  83  and  619).  It  certainly  has,  under  ordinary  circum- 
stances, a  much  greater  tendency  to  act  on  the  kidneys  than  the  skin ; 
but,  when  given  with  more  decided  diaphoretics,  or  when  conjoined 
with  warm  drinks,  and  the  external  application  of  warmth,  it  sometimes 
acts  with  considerable  energy  in  promoting  perspiration.  It  is  almost 
never  given  alone  for  this  purpose ;  but  is  not  unfrequently  prescribed 
in  connection  with  tartar  emetic,  and  occasionally  with  ipecacuanha 
and  opium.  The  complaints  in  which  it  has  been  most  frequently  em- 
ployed are  bilious  fever  and  acute  rheumatism.  In  the  former  affec- 
tion, it  was  at  one  time  much  used  in  the  form  of  the  nitrous  powders 
(ii.  90) ;  and,  in  the  latter,  it  is  still  not  unfrequently  given,  either  in 
the  nitrous  powders,  in  solution  with  tartar  emetic,  in  the  Dover's  pow- 
der as  a  substitute  for  sulphate  of  potassa,  or  associated  with  powdered 
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guaiac,  ipecacuanha,  and  opium.*     The  dose  is  from  five  to  fifteen 
grains,  which  may  be  repeated  every  hour  or  two  hours. 


IV.  SPIRIT  OF  NITROUS  ETHER. 

SPIRITUS  JETHERIS  NITROSI.  U.  S. ,  Br.  —  SPIRITUS 
NITEICI.  U.  S.  1850. 

Syn.  Sweet  Spirit  of  Nitre.    Spiritus  Nitri  Dulcis. 

This  preparation  has  been  treated  of  among  the  diuretics  (ii.  622),  with 
which,  probably,  like  the  preceding  medicine,  it  has  a  greater  affinity 
than  with  the  diaphoretics.  But,  like  nitre,  it  will  occasionally  aid  other 
more  efficient  diaphoretics,  and  will  itself,  if  assisted  with  internal  and 
external  warmth,  and  free  dilution,  often  act  with  considerable  energy 
on  the  skin.  It  is,  however,  more  used,  along  with  other  diaphoretics, 
to  meet  some  coexisting  indication,  than  merely  with  a  view  to  promote 
perspiration.  With  its  influence  on  the  secretions  it  unites,  in  a  con- 
siderable degree,  the  properties  of  a  nervous  stimulant,  with  less  excitant 
effect  on  the  circulation  than  most  of  the  medicines  belonging  to  that 
class,  and  therefore  better  adapted  to  cases  in  which  there  may  be  con- 
siderable febrile  excitement.  In  the  febrile  diseases  of  children,  and  in 
those  of  a  typhoid  character  in  adults,  there  is  often  much  functional 
nervous  disorder,  as  restlessness,  wakefulness,  twitchings  of  the  tendons, 
starting  in  sleep,  mental  irritation,  fretfulness,  etc.,  which  sweet  spirit  of 
nitre,  operating  as  a  nervous  stimulant,  often  very  happily  allays.  In  in- 
fants, especially,  it  will  afford  striking  relief,  and  seems  sometimes  to 
ward  off  attacks  of  convulsions,  when  associated  with  the  diaphoretic 
medicines  employed  in  their  febrile  attacks.  Even  when  convulsions 
occur,  this  medicine  may  be  given  in  the  intervals  of  the  paroxysms  with 
happy  effects.  It  is  most  frequently  associated  with  small  doses  of  tartar 
emetic,  and  with  the  neutral  mixture  or  effervescing  draught.  From 
thirty  minims  to  a  fluidrachm  may  be  given  every  two  or  three  hours  to 
an  adult,  from  ten  to  thirty  drops  to  young  children. 

*  The  following  is  a  good  formula  in  certain  cases  of  acute  or  subacute  rheuma- 
tism, in  which  the  disease  lingers,  after  the  activity  of  the  symptoms  is  passed. 
Take  of  powdered  opium,  powdered  ipecacuanha,  each,  six  grains;  powdered  nitrate 
•of  potassa  two  drachms;  powdered  guaiac  three  drachms.     Mix  well  together,  and 
divide  into  twelve  powders.     Give  one  every  four  hours. 
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3.  The  Stimulant  Diaphoretics. 

Medical  writers  have  generally  treated  of  various  substances  as  stimu- 
lating diaphoretics,  which,  though  they  undoubtedly  will  occasionally 
promote  the  perspiratory  function,  when  aided  by  warm  dilution,  have 
quite  as  great  a  tendency  to  other  excretory  functions,  especially  that  of 
the  kidneys,  and  are  used  more  as  alteratives  than  in  reference  either  to 
their  diaphoretic  or  diuretic  powers.  Such  are  sarsaparilla,  guaiac, 
mezereon,  and  sassafras.  These  have  all  been  fully  considered  among 
the  alteratives  (ii.  432  to  444),  where,  I  think,  they  belong  more  strictly 
than  to  the  present  place. 

PRICKLY  ASH. — XANTHOXYLUM.  U.  S  We  have,  in  the  bark  of 
a  small  indigenous  tree,  the  Xanthoxylum  fraxineum  or  prickly  ash,  a 
medicine  closely  analogous,  in  its  properties  and  effects,  with  those  just 
mentioned,  particularly  with  guaiac  and  inezereon,  and,  like  them,  some- 
times used  in  chronic  rheumatism.  It  is  usually  given  in  decoction  ;  an 
ounce  of  it  being  boiled  with  three  pints  of  water  to  a  quart,  of  which 
one-half  may  be  administered,  in  divided  doses,  through  the  day. 

VIRGINIA  SNAKEROOT.  —  SERPENTARIA.  U.  S  This  might  also 
rank  with  the  stimulating  diaphoretics ;  but  has  been  treated  of  among 
the  tonics,  to  which  it  more  especially  belongs  (i.  299).  As  its  properties 
and  uses  as  a  diaphoretic  are  scarcely  separable  from  those  which  rank 
it  with  the*  tonics,  they  have  been  already  sufficiently  considered,  and  it 
is  only  necessary  here  simply  to  call  attention  to  them. 

Most  substances  having  a  stimulant  influence  on  the  circulation,  and 
capable  of  being  absorbed  into  the  blood,  may  be  made  to  operate  as  dia- 
phoretics by  directing  their  action  towards  the  surface  of  the  body;  and 
prove  more  or  less  serviceable  by  this  property.  But  in  all  these,  when 
considered  elsewhere,  this  particular  property,  and  their  uses  in  reference 
to  it,  have  been  sufficiently  treated  of,  and  to  repeat  the  same  statements 
here  would  be  a  useless  waste  of  space. 


In  treating  of  diaphoretics,  it  is  scarcely  proper  to  pass  without  notice, 
an  indigenous  product,  which  has  been  considerably  employed  by  Amer- 
ican physicians  with  a  view  to  this  effect,  and  probably  possesses  dia- 
phoretic powers.  I  allude  to  the  root  of  the  butler  fly-weed  or  Asclepias 
tuberosa,  which  has  a  place  in  the  secondary  catalogue  of  our  Pharma- 
copoeia under  the  name  of  Asclepias. 

ASCLEPIAS.  U.  S.  —  Pleurisy  Root.  —  Butterfly-weed. 

The  Asclepias  tuberosa  is  a  herbaceous,  perennial  plant,  growing 
in  most  parts  of  the  United  States  east  of  the  Mississippi,  and  con- 
spicuous in  the  summer  by  its  large  clusters  of  beautiful  orange-red 
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flowers.  Its  root,  which  is  the  part  used,  is  large,  irregularly  tuberous 
and  branching,  fleshy,  externally  brownish,  internally  white  and  striated. 
In  the  recent  state  it  has  a  subacrid  and  nauseous  taste,  but  when  dried 
and  powdered,  is  disagreeable  only  by  its  bitterness.  Mr.  E.  Rhoads 
extracted  from  it  a  substance,  which  he  believed  to  be  its  active  prin- 
ciple. For  the  mode  of  preparing  it,  see  the  U.  S.  Dispensatory,  12th  ed. 
It  is  yellowish,  with  the  taste  of  the  root,  soluble  in  ether,  and  in  less 
degree  in  water,  from  which  it  is  precipitated  by  tannic  acid. 

In  its  influence  on  the  system,  asclepias  appears  to  be  diaphoretic  and 
expectorant,  in  large  doses  often  cathartic,  and,  according  to  some  author- 
ities, somewhat  sedative  to  the  circulation,  while  others  consider  it  gently 
tonic.  The  chief  therapeutic  use  which  has  been  made  of  it,  is  in  the 
treatment  of  catarrh,  pleurisy,  pneumonia,  and  phthisis  ;  but  it  has  been 
employed  also  in  diarrhoea,  dysentery,  rheumatism  acute  and  chronic, 
and  for  the  promotion  of  the  eruption  in  measles  and  other  exanthematous 
fevers.  The  dose  of  the  powder  is  from  a  scruple  to  a  drachm,  repeated 
every  two  or  three  hours  till  its  effects  are  produced.  As  a  diaphoretic  it 
is  better  administered  in  the  form  of  a  decoction  or  infusion,  made  in  the 
proportion  of  a  troyounce  to  two  pints,  and  given  in  teacupful  doses,  re- 
peated as  the  powder. 
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"V. 

EXPECTORANTS. 

THESE  are  medicines  which  cause  or  facilitate  the  discharge  of  secreted 
liquids  from  the  lungs,  including  the  larynx,  trachea,  bronchia,  and  pul- 
monary air-vesicles.  They  operate  in  several  distinct  methods.  To 
understand  their  effects,  it  is  necessary  to  bear  in  mind  that,  in  the  air- 
passages,  as  in  the  skin,  there  are  probably  two  distinct  extravasations, 
one  of  which  is  a  true  secretion  produced  by  the  epithelial  cells  of  the 
mucous  membrane,  and  constitutes  the  bronchial  mucus,  the  other  a 
mere  exhalation,  partly  liquid  and  partly  vapour,  through  the  coats  of 
the  capillaries  and  the  basement  membrane. 

1.  Modes  of  Operation. 

1.  There  are  medicines  which  appear  to  have  the  property  of  directly 
stimulating  the  true  bronchial  secretion,  by  contact  with  the  secreting 
structure,  \o  which  they  are  brought  with  the  blood,  having  entered  the 
circulation' by  absorption  from  the  stomach,  or  other  surface  of  applica- 
tion.    Such  are  squill,  seneka,  ammoniac,  etc.     It  is  not  impossible  that 
they  may  act  through  sympathy  between  the  gastric  and  bronchial  mu- 
cous membranes ;  but  we  have  no  proof  that  this  is  the  fact ;  and  analogy 
would  lead  to  the  conclusion,  that  they  operate  solely  by  direct  contact, 
at  least  in  their  capacity  of  stimulants  to  the  secretory  function.     The 
matter  expectorated  under  their  influence  is  usually  a  somewhat  opaque 
mucus,  showing  that  they  increase  the  exfoliation  of  the  cells,  along  with 
the  production  of  the  proper  mucus,  and  thus  merely  augment  the  normal 
action  of  the  membrane.     Some,  if  not  all  of  them,  have  the  property  of 
exciting  also  other  secretory  functions ;  but,  with  a  few  exceptions,  their 
characteristic  tendency  is  to  the  air-passages. 

2.  The  blood-vessels  of  the  bronchial  mucous  membrane,  and  of  the 
pulmonary  air-cells,  are  often  irritated  and  actively  congested  beyond 
the  secreting  point.     Hence  the  dryness  of  the  membrane,  and  tha  want 
of  expectoration,  in  the  early  stage  of  bronchitis.     If  the  excitation  be 
somewhat  reduced,  without  being  entirely  suppressed,  it  maybe  brought 
to  the  point  at  which  the  proper  function  is  merely  stimulated  by  the 
increased  supply  of  blood,  and  the  secretion  will  now  be  restored,  and  in 
a  degree  beyond  the  normal  amount.  But  it  is  not  only  the  proper  secre- 
tion that  is  increased.     The  same  thing  happens  necessarily  to  the  sim- 


CHAP.  I.]  EXPECTORANTS.  671 

pie  elimination  or  exhalation  through  the  coats  of  the  vessels,  and  the 
watery  discharge  is  consequently  augmented  along  with  the  proper 
mucus.  In  this  way,  nauseating  substances,  and  the  arterial  sedatives, 
operate  not  unfrequently  as  expectorants.  Under  the  influence  of  nausea, 
the  vessels  of  the  lungs,  like  those  of  the  skin,  become  relaxed ;  and, 
under  that  of  the  arterial  sedatives,  the  force  of  the  circulation  is  directly 
reduced.  Ipecacuanha  and  lobelia  act  in  the  former  method,  tartar 
emetic  probably  in  both.  But,  as  these  medicines  enter  the  circulation, 
it  is  probable  that  they  also  have  a  direct  influence  on  the  secretory  func- 
tion, though  not  greater  than  that  which  they  exercise  on  other  functions, 
especially  that  of  the  skin. 

3.  Anything  which  moderately  excites  the  circulation  in  the  lungs  and 
air-passages  may  prove  expectorant.      Both  the  secretory  function  is 
stimulated  by  the  more  copious  supply  of  blood,  and  the  pulmonary  ex- 
halation is  increased  by  the  fulness  of  the  vessels.   Some  pei'sons  always 
expectorate  after  a  meal,  which  gently  excites  the  general  circulation. 
Laughter  often  produces  the  same  effect,  to  a  very  considerable  extent, 
by  stimulating  especially  the  circulation  of  the  lungs.   I  have  often  known 
copious  expectoration  to  come  on  after  hearty  fits  of  laughter;  which, 
therefoi'e,  may  serve  as  a  useful  remedy  in  chronic  bronchitis.     Some- 
times the  exercise  of  the  chest  in  speaking  has  a  similar  influence.    The 
operation  of  the  special  stimulants  of  the  bronchial  secretion  is  no  doubt 
augmented  by  the  property,  which  some  of  them  have,  of  moderately 
stimulating  the  circulation  also.     They  not  only  excite  the  cells  them- 
selves, but  furnish  more   abundantly  the  material   upon  which  they 
operate. 

4.  There  is  another  altogether  distinct  method  in  which  expectoration 
is  promoted.     The  medicines  which  operate  in  this  way  do  not  increase 
the  amount  of  matter  thrown  out  into  the  air-passages ;  but,  on  the  con- 
trary, sometimes  diminish  it.     Not  unfrequently,  in  the  advanced  stages 
of  pulmonary  disease  involving  the  bronchial  tubes,  and  in  the  chronic 
condition  of  the  same  affections,  there  is  a  superabundant  production  of 
bronchial  fluid,  more  than  can  be  conveniently  discharged,  and  some- 
times very  much  embarrassing  respiration,  and  endangering  life.     This 
is  generally,  under  the  circumstances  mentioned,  the  result  rather  of  a 
relaxed  and  debilitated  state  of  the  tissue  than  of  its  undue  excitation. 
It  may  be  compared  to  the  colliquative  sweats,  diuresis,  and  diarrhoea 
of  debility.     To  correct  this  condition,  and  enable  the  lungs  freely  to  ex- 
pectorate the  contents  of  the  tubes  and  air-cells,  the  quantity  of  liquid 
must  be  reduced.   This  effect  is  produced  by  the  stimulant  expectorants. 
It  has  been  suggested  that  they  might  act  by  causing  the  absorption  of 
a  portion  of  the  exuded  liquid,  and  thus  bringing  it  within  the  capacity 
of  the  lungs  to  manage.     But  it  is  scarcely  probable  that  a  copiously 
eliminating  tissue  can  Ibc  made  also  to  absorb  actively.     Nor  have  we 
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any  proof  that  mucus  is  capable  of  being  reabsorbed.  The  probability 
is,  that  the  expectorants  act  simply  by  stimulating  the  bronchial  mem- 
brane, perhaps  sometimes  altering  its  condition,  thereby  diminishing  the 
amount  of  elimination.  The  vessels  and  secretory  cells,  having  more 
vital  cohesion  or  tonicity,  under  the  influence  of  the  medicine,  become 
more  retentive ;  and,  the  amount  of  extravasation  being  diminished,  the 
lungs  gradually  throw  off  that  already  accumulated.  The  expectorants 
here  have  this  advantage  over  simple  general  stimulants,  not  only  that 
their  influence  is  more  directly  exerted  upon  the  secreting  tissue,  but 
that,  being  special  excitants  of  the  function,  they  do  not  abolish  it,  and 
thereby  endanger  congestion  of  the  lungs  ;  but,  after  having  reduced  it 
within  due  limits,  sustain  it  in  a  state  of  moderate  augmentation,  cal- 
culated to  relieve  the  diseased  condition  of  the  membranes.  Squill, 
seneka,  ammoniac,  assafetida,  and  the  balsams  often  act  usefully  in  this 
way. 

5.  It  is,  moreover,  highly  probable  that  the  stimulating  expectorants  not 
only  operate  by  diminishing  the  excess  of  secretion  in  debilitated  cases, 
but  also  facilitate  or  invigorate  the  act  of  expectoration  by  exciting  the 
contraction  of  the  muscular  fibres  of  the  bronchia,  and  by  promoting  the 
ciliary  movement,  which  nature  has  provided  as  a  means  of  passing  the 
bronchial  fluids  on  to  their  place  of  exit. 

6.  Another  method  in  which  relief  is  often  afforded  in  pectoral  dis- 
eases, associated  with  great  debility,  is  by  stimulating  the  respiratory 
muscles.     In  paralytic  and  otherwise  low  states  of  the  system,  it  not 
unfrequently  happens  that  the  patient  has  insufficient  muscular  power  to 
throw  off  from  the  lungs  the  secreted  matters  with  which  they  may  be 
loaded ;  and  death  is  inevitable  unless  relief  can  be  obtained.    This  con- 
dition exists  in  the  advanced  state  of  severe  bronchitis  and  pneumonia, 
particularly  in  infants,  and  is  very  common  in  phthisis.     The  medicines 
which  now  operate  as  expectorants  are  those  which  stimulate  the  nerv- 
ous centres,  so  as  to  give  greater  energy  to  the  muscles  of  respiration. 
Wine-whey  or  other  preparation  of  alcohol  is  here  useful;  but  the  most 
efficient  remedies  are  those,  which,  with  a  stimulant  power,  have,  in 
some  degree,  a  special  tendency  to  the  lungs.     Such  are  carbonate  of 
ammonia,  assafetida,  garlic,  and  the  oil  of  turpentine.     These  not  only 
increase  the  muscular  power,  but  tend  also  to  control  the  bronchial  or 
pulmonary  affection,  in  which  the  difficulty  originates. 

7.  Local  applications,  made  to  the  broncial  mucous  membrane,  some- 
times favour  expectoration ;  and,  according  to  the  state  of  the  affection, 
and  the  nature  of  the  substance  used,  may  be  made  to  answer  most  of 
the  above  indications.     They  are  effected  by  inhalation.     In  somewhat 
excited  and  dry  conditions  of  the  bronchial  membrane,  the  inhalation  of 
watery  vapour,  at  a  rather  low  temperature,  so  as  not  to  be  excitant 
through  the  heat,  may,  by  relaxing  the  vessels,  sometimes  favour  secre- 
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tion.  In  a  somewhat  atonic  condition,  on  the  contrary,  the  same  effect 
often  follows  the  inhalation  of  stimulant  substances,  in  moderate  degree, 
as  chlorine  very  much  diluted,  the  vapours  of  iodine,  those  of  tar,  and 
the  fumes  from  burning  resin.  These  are  also  useful  in  that  condition 
in  which  the  secretion  is  too  abundant,  in  consequence  of  excessive 
relaxation  or  weakness  of  the  tissue. 


2.   Therapeutic  Indications. 

In  an  acutely  irritated  or  inflamed  state  of  the  air-passages,  from  the 
larynx  downward,  the  nauseating  or  relaxing  expectorants,  such  as  ipe- 
cacuanha and  tartar  emetic,  are  indicated,  and  are  among  the  remedies 
most  constantly  resorted  to.  This  condition  is  presented  in  the  earlier 
stages  of  common  catarrh,  special  laryngo-tracheitis  and  bronchitis, 
measles,  hooping-cough,  and  the  different  pectoral  inflammations  at- 
tended with  bronchia]  irritation. 

In  a  somewhat  more  advanced  stage,  when  the  activity  of  the  inflam- 
matory excitement  has  abated,  but  expectoration  is  defective,  the  direct 
expectorants,  which  are  too  excitant  for  the  earlier  period  of  the  disease, 
may  be  resorted  to  with  much  advantage,  to  aid  in  unloading  the  still 
congested  vessels.  In  this  condition,  squill  and  seneka  may  often  be 
advantageously  used.  They  are  too  stimulating,  in  their  local  action, 
for  the  state  of  highest  excitement.  Should  any  doubt  be  entertained  as 
to  the  sufficient  subsidence  of  the  inflammation,  they  should  be  com- 
bined with  the  medicines  of  the  first  class,  which,  by  their  relaxing 
influence,  may  obviate  an  over-stimulation  of  the  vessels. 

In  a  still  more  advanced  stage  of  the  same  affections,  when  the  mem- 
brane is  enfeebled,  either  with  or  without  a  free  expectoration,  and  in 
chronic  laryngeal  or  bronchial  diseases  of  the  same  kind,  the  stimulant 
expectorants  are  decidedly  indicated,  in  order  to  give  vigour  to  the 
membrane,  and  enable  it  to  resume  its  healthy  condition.  It  is  not  im- 
possible that  some  of  the  expectorants,  adapted  to  this  stage,  exert  also 
an  alterative  influence  over  the  membrane,  favourable  to  its  restoration 
to  health.  The  aim  of  the  practitioner  should  always  be  to  graduate 
the  degree  of  excitation  to  the  apparent  state  of  debility,  and  to  select 
the  more  or  less  stimulant  expectorants  accordingly.  Among  the  least 
so  are  squill  and  seneka,  among  those  of  greater  stimulant  power,  though 
probably  less  efficient  as  mere  expectorants,  are  ammoniac,  assafetida, 
garlic,  carbonate  of  ammonia,  etc.  Advantage  will  often  accrue  from 
combining  the  two  sets  together,  whereby  the  more  expectorant  prop- 
erties of  the  one,  and  the  more  stimulating  of  the  other,  may  be  obtained 
in  conjunction.  Bronchitis  and  pneumonia,  in  their  very  advanced 
stages,  particularly  after  suppuration  has  commenced ;  the  same  affec- 
tions less  advanced,  occurring  in  much  enfeebled  constitutions,  or  as- 
VOL.  ii. — 43 
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sociated  with  typhoid  disease ;  and  chronic  catarrhal  affections  attended 
with  excessive  mucous  or  muco-purulent  secretion,  as  bronchorrhcea, 
catarrhus  senilis,  and  humoral  asthma,  are  complaints  which  offer  in- 
dications of  the  kind  alluded  to. 

In  all  cases  in  which  the  lungs  are  likely  to  be  overwhelmed  by  secre- 
tion or  liquid  accumulation  in  the  bronchia  and  air-cells,  or  in  pulmonary 
cavities,  which  the  patient  has  not  the  muscular  power  to  discharge, 
there  is  an  indication  for  the  most  stimulant  of  the  expectorants,  and 
those  calculated  to  operate  with  special  force  on  the  nervous  centres,  as 
carbonate  of  ammonia,  assafetida,  and  garlic. 

Still  another  indication  which  the  expectorants  fulfil  is,  by  the  pro- 
duction of  copious  secretion  into  the  air-cells  and  bronchial  passages,  to 
act  both  depletorily  and  revulsively  upon  the  inflammation  of  the  proper 
tissue  of  the  lungs,  and  even  that  of  the  pleura.  Hence  their  utility  in 
pneumonia  and  pleurisy,  independently  of  the  good  effects  they  produce, 
in  those  complaints,  in  the  relief  of  the  accompanying  bronchial'irritation. 

3.  Administration  of  Expectorants. 

Under  this  head  very  little  remains  to  be  stated.  An  important  rule, 
it  will  be  remembered,  is  to  graduate  the  remedy,  in  relation  to  its  want 
or  possession  in  various  degrees  of  stimulant  power,  to  the  stage  and 
state  of  ^he  disease;  the  relaxing  or  depressing  members  of  the  class  be- 
ing employed  in  the  height  of  inflammation ;  those  somewhat  stimulant 
after  the  subsidence,  or  in  the  absence  of  high  inflammatory  excitement ; 
and  the  most  stimulating  in  cases  of  unmixed  debility.  In  doubtful 
cases,  or  intermediate  stages,  it  is  a  good  rule  to  combine  the  expecto- 
rants belonging  to  the  two  divisions  between  which  the  doubtful  indica- 
tion lies ;  as  ipecacuanha  or  the  antimonials  with  squill  or  seneka,  one 
of  these  with  ammoniac,  assafetida,  carbonate  of  ammonia,  etc.;  and,  in 
mixed  cases,  the  three  sets  may  all  be  given  together. 

During  the  use  of  expectorants,  the  skin  should  be  kept  warm ;  as 
coldness  to  the  surface,  checking  perspiration,  has  an  analogous  effect 
sympathetically  upon  the  bronchial  secretion.  The  patient  should  be 
clothed  in  flannel,  or  other  woollen  fabric  next  the  skin,  and,  in  acute 
cases,  and  in  cool  weather,  should  be  confined  within  doors,  if  not  in  bed. 


The  expectorants  may  be  arranged  in  the  two  divisions  of  the  nau- 
seating or  depressing,  and  the  stimulant. 

1.  Nauseating  or  Depressing  Expectorants. 

All  emetic  substances,  with  nauseating  properties,  may  be  employed 
as  expectorants.     I  shall   content  myself  with  considering   specially 
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ipecacuanha  and  tartar  emetic.  Lobelia  and  sanguinaria  are  used  for 
the  same  purposes  by  some  American  practitioners ;  but  all  that  is  neces- 
sary has  been  already  said  of  them  in  the  class  of  emetics.  Squill  and 
seneka  might,  by  their  nauseating  properties,  when  given  in  large  doses, 
be  ranked  in  the  same  category;  but  their  locally  stimulant  properties 
are  so  considerable  as  to  more  than  counterbalance  the  nauseating,  as 
they  are  ordinarily  administered ;  and  they  will  be  best  considered  in 
the  stimulant  division. 

I.  IPECACUANHA.  U.  S.,  Br. 

Ipecacuanha  has  already  been  treated  of  among  the  emetics  and 
diaphoretics  (ii.  465  and  G58).  In  nauseating  doses,  it  acts,  like  other 
nauseants,  in  promoting  expectoration  in  an  excited  state  of  the  pul- 
monary circulation.  Even  in  quantities  insufficient  to  produce  the  sen- 
sation of  nausea,  it  probably  exerts  a  less  degree  of  the  same  relaxing 
influence  through  the  nervous  centres.  But  there  is  reason  to  think  that, 
through  the  absorption  of  its  active  principle,  it  operates  also  directly  on 
the  secretory  function.  By  this  double  influence,  it  is  one  of  the  most 
certain  and  energetic  expectorants,  adapted  to  the  early  stage  of  inflam- 
matory diseases  of  the  air-passages  and  pulmonary  air-cells.  It  is  pe- 
culiarly suitable  for  children,  from  the  comparative  mildness  of  its  irri- 
tant effect  on  the  alimentary  canal ;  being,  on  this  account,  often  preferred 
to  the  antimonials,  where  these  might  otherwise  be  deemed  more  appro- 
priate. In  croup  after  an  emetic,  catarrh,  measles,  and  the  early  stage 
of  hooping-cough  occurring  in  young  children,  it  is  much  and  beneficially 
used.  After  expectoration  has  become  fully  established,  and  the  activity 
of  the  inflammation  is  passed,  the  medicine  may  often  be  usefully  asso- 
ciated with  small  doses  of  one  of  the  salts  of  morphia,  or  other  prepara- 
tion of  opium,  to  allay  cough ;  and,  at  an  earlier  period,  the  same  end 
may  be  aimed  at  by  the  use  of  hyoscyamus,  coniurn,  or  lactucarium, 
which  do  not,  like  opium,  restrain  the  bronchial  secretion. 

The  dose  of  it  for  an  adult  is  from  half  a  grain  to  two  grains,  re- 
peated every  two,  three,  or  four  hours,  or  less  frequently,  according  to 
the  severity  of  the  case,  and  the  degree  of  its  nauseating  effect.  It 
should,  as  a  general  rule,  be  kept  within  the  point  of  decided  nausea. 
But  the  liquid  preparations  are  much  more  used  as  expectorants  than 
the  root  in  powder. 

Wine  of  Ipecacuanha  (YiNUM  IPECACUANHAS,  U.S.,  Br.)  is  made  in 
the  proportion  of  a  troyounce  of  the  root  to  a  pint  of  wine ;  so  that,  if 
the  root  is  exhausted,  one  fluidounce  must  contain  the  strength  of  thirty 
grains.  From  ten  to  thirty  minims  may  be  given  as  an  expectorant  to 
an  adult.  The  British  wine  is  about  one-third  weaker  than  that  of  the 
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U.S.  Pharmacopoeia,  containing  only  about  twenty  grains  to  the  fluid- 
ounce. 

Fluid  Extract  of  Ipecacuanha  (EXTRACTUM  IPECACUANHA  FLUIDUM, 
U.S.)  is  prepared  by  exhausting  the  root  with  alcohol,  concentrating 
the  tincture  to  the  consistence  of  syrup,  then  adding  water  to  precipitate 
the  resin,  and  acetie  acid  to  give  stability  to  the  alkaloid,  again  concen- 
trating, at  a  boiling  temperature,  filtering,  and  finally  adding  a  certain 
measure  of  water  and  of  alcohol,  to  give  it  a  proper  bulk  and  preserve 
it.  A  fluidounce  represents  an  ounce  of  the  root.  The  emetic  dose  is, 
therefore,  from  fifteen  to  thirty  minims;  the  dose  as  an  expectorant,  one 
or  two  minims. 

Syrup  of  Ipecacuanha  (SYRUPUS  IPECACUANHA,  U.  S.),  according  to 
the  U.  S.  process,  is  now  made  by  simply  mixing  two  fluidounces  of  the 
fluid  extract  with  thirty  of  syrup.  From  two  to  ten  minims  may  be 
given  as  an  expectorant  to  children  from  one  to  four  years  old,  from 
thirty  minims  to  a  fluidrachm  to  an  adult. 

Troches  or  Lozenges  of  Ipecacuanha  (TROcmsci  IPECACUANHA,  U.  S.) 
are  made  by  incorporating  the  powder  with  sugar  and  arrow-root  by 
means  of  mucilage  of  tragacanth.  The  preparation  is  demulcent  and 
expectorant,  and  is  intended  to  be  held  in  the  mouth,  and  swallowed  as 
it  slowly  dissolves.  Bach  lozenge  contains  about  one-quarter  of  a  grain 
of  ipecacuanha.  A  little  of  one  of  the  salts  of  morphia  may  sometimes  be 
usefully  combined  with  the  other  ingredients  ;  and  the  British  Pharma- 
copoeia directs  a  preparation  of  this  kind  (TROCHISCI  MORPHINE  ET 
IPECACUANHA,  Br.),  of  which  each  lozenge  contains  about  one  thirty- 
sixth  of  a  grain  of  muriate  of  morphia,  and  about  one-twelfth  of  a  grain 
of  ipecacuanha. 


II.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASS^E  TARTRAS.  U.  S.  —  ANTIMONIUM 
TARTARATUM.  Br. 

Syn.  Tartar  Emetic. 

For  a  full  account  of  this  antimonial,  the  reader  is  referred  to  page 
56  of  this  volume.  As  an  expectorant,  it  is  on  the  whole  the  most  effi- 
cient belonging  to  this  subdivision.  It  operates  not  only  through  its 
sympathetic  nauseating  influence  in  relaxing  the  excited  bronchial  ves- 
sels, but  also  by  a  depressing  effect  upon  them,  through  its  influence  as 
an  arterial  sedative,  while  it  stimulates  the  secretory  cells  vigorously  by 
its  immediate  presence  either  unchanged,  or  in  a  modified  state.  It  thus 
at  the  same  time  reduces  the  capillary  circulation  to  the  secreting  point, 
and  promotes  directly  the  secretory  function. 
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As  an  expectorant,  it  is  employed  chiefly  in  acute  inflammation  of  the 
air-passages,  or  pulmonary  tissue,  whether  original  or  associated  with 
other  diseases;  but  it  is  occasionally  used  also,  in  conjunction  with  the 
stimulant  expectorants,  especially  squill  and  seneka,  in  chronic  inflam- 
mation of  the  same  parts.  It  should  always  be  used  with  great  caution, 
in  cases  complicated  with  gastric  or  intestinal  irritation  or  inflammation, 
or  occurring  in  a  low  typhoid  state  of  system.  In  infants,  too,  its  use 
requires  much  care,  in  consequence  of  its  tendency  to  irritate  the  bowels. 
I  have  known  convulsions  repeatedly  occasioned  in  infants  by  small 
doses  of  tartar  emetic,  in  consequence  of  the  violent  intestinal  spasm  in- 
duced by  it.  In  all  such  cases,  ipecacuanha  should  be  preferred. 


2.  Stimulant  Expectorants. 
I.  SQUILL. 

SCILLA.  U.  S.,  Br. 

For  a  general  account  of  squill,  see  page  605  of  this  volume,  where  it 
is  described  among  the  diuretics.  Though  but  slightly  stimulant  to  the 
system  at  large,  it  is  decidedly  so  to  any  part  upon  which  it  specially 
acts,  whether  before  or  after  absorption.  Its  strongest  tendency,  in  the 
latter  condition,  is  undoubtedly  to  the  kidneys ;  but,  that  it  has  also  a 
decided  affinity  for  the  bronchial  mucous  membrane,  is  established,  I 
think,  by  the  fact,  that  it  has  so  long  retained  its  place,  not  only  in 
regular  but  domestic  practice,  among  the  best  expectorants.  It  probably 
not  only,  like  tartar  emetic  and  ipecacuanha,  excites  the  proper  function 
of  secretion  in  the  epithelial  cells  of  the  bronchial  tubes,  but,  unlike  them, 
stimulates  also  the  capillary  circulation,  so  as  to  be  unfit  for  employment 
as  an  expectorant  in  the  highest  activity  of  inflammation  in  these  parts. 
It  is  true  that,  if  pushed  so  as  to  produce  its  nauseating  effect,  the  relax- 
ing influence  of  this  condition  on  the  bronchial  tubes  would,  in  some 
measure,  counteract  its  direct  stimulation ;  but  it  would  be  unsafe  to 
use  squill  habitually  to  this  extent,  in  consequence  of  its  irritant  opera- 
tion on  the  stomach.  In  the  use,  therefore,  of  this  remedy  as  an  ex- 
pectorant, it  is  always  best  to  wait  until  the  first  activity  of  the  inflam- 
mation has  subsided,  or  been  subdued ;  and,  even  then,  to  conjoin  its 
use  with  that  of  tartar  emetic  or  ipecacuanha,  especially  the  former, 
which,  by  its  depressing  influence  on  the  capillary  circulation,  may 
counteract  the  stimulation  of  the  squill. 

In  the  more  advanced  stage  and  chronic  state  of  inflammation  in  the 
respiratory  passages,  squill  may  be  given  with  great  propriety ;  and,  in 
those  cases  in  which  a  condition  of  local  debility  or  relaxation  has  super- 
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vened,  it  may  be  combined  with  the  expectorants  more  stimulating  than 
itself. 

It  is  unnecessary  to  particularize  the  several  diseases  in  which  squill 
may  be  administered  as  an  expectorant;  as  these  have  already  been 
pointed  out  in  the  general  observations  upon  the  class. 

The  dose  of  the  powder  is  one  or  two  grains,  which  should  be  repeated 
every  two  or  three  hours  in  acute  cases,  three  or  four  times  a  day  in  the 
chronic.  But  it  is  seldom  used  as  an  expectorant  in  this  state,  except  in 
combination  with  other  medicines,  in  the  form  of  pill,  as  with  ammoniac, 
in  the  Compound  Pills  of  Squill  (PILULE  SCILL^E  COMPOSITE,  U.  S.), 
which  consist  of  squill  mixed  with  twice  its  weight,  each,  of  ammoniac 
and  ginger,  and  made  into  a  pilular  mass  with  soap  and  a  little  syrup. 
From  five  to  ten  grains  of  the  mass,  or  one  or  two  of  the  U.  S.  pills  may 
be  taken  at  a  dose,  and  repeated  three  or  four  times  a  day.  There  are 
several  liquid  preparations. 

1.  Vinegar  of  Squill  (ACETUM  SCILL^E,  U.  S.)  is  made  in  the  proportion 
of  four  troyounces  of  squill  to  two  pints  of  diluted  acetic  acid  or  distilled 
vinegar.    This  is  an  excellent  solvent  of  the  active  matter  of  squill ;  and 
the  vinegar  is  consequently  a  very  efficient  preparation.    But  it  does  not 
keep  well;  and  the  syrup  prepared  from  it  is  usually  preferred.     It  may 
be  given  in  the  dose  of  from  ten  minims  to  half  a  fluidrachm,  frequently 
repeated,   and  increased,  if  necessary,  until   it   produces   some   effect. 
Should  it  nauseate,  the  dose  should  be  diminished. 

2.  Syrup  of  Squill  (SYRUPUS  SCILL^,  U.  S.,  Br.)  is  made  from  the 
vinegar  of  squill  by  the  addition  of  enough  sugar  to  form  a  syrup.    This 
is  the  preparation  usually  employed,  when  it  is  desired  to  obtain  the  ex- 
pectorant effect  of  the  medicine.     It  is  peculiarly  adapted  to  infantile 
cases  from  its  sweet,  acidulous,  not  very  unpleasant  taste.    The  dose  for 
an  adult  is  from  half  a  fluidrachm  to  a  fluidrachm  ;  the  latter  quantity 
being  used  when  the  dose  is  given  at  long  intervals,  as  twice  a  day,  for 
example ;  the  former  when  it  is  frequently  repeated. 

3.  Oxymel  of  Squill  (OXYMEL  SCILL^E,  U.  S.  1850)  differs  from  the  sy- 
rup only  in  containing  honey  instead  of  sugar,  and  in  the  circumstance  that 
it  is  necessary  to  evaporate  it  for  some  time,  in  order  to  reduce  it  to  the 
proper  consistence.    The  use  of  heat  in  its  preparation  is  injurious ;  and, 
therefore,  if  the  evaporation  be  not  carefully  conducted,  the  preparation 
may  undergo  some  deterioration  in  the  process.    The  dose  is  the  same  as 
that  of  the  syrup.     It  has  been  omitted  in  the  present  Pharmacopoeia. 

4.  Compound  Syrup  of  Squill  (SYRUPUS  SCILL^E  COMPOSITUS,  U.  S.) 
is  a  preparation  containing  seneka  and  tartar  emetic,  besides  squill,  and 
will  be  most  appropriately  treated  of  under  seneka,  as  the  only  one  of  its 
ingredients  not  yet  noticed.  (See  the  next  article.) 

5.  Tincture  of  Squill  (TiNCTURA  SCILL.E,  U.  S.,  Br.)  is   prepared 
with  diluted  alcohol,  and  is  of  the  same  strength  as  the  vinegar.    It  may 
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be  used  whenever  squill  is  indicated,  and  the  alcoholic  ingredient  is  not 
forbidden.  It  is  specially  adapted  to  the  bronchial  diseases  of  intem- 
perate persons,  and  to  all  cases  attended  with  general  debility,  or  local 
debility  and  relaxation  of  the  parts  affected.  The  dose  is  from  ten  to 
thirty  minims,  or  from  twenty  to  sixty  drops. 


II.  SENEKA. 

SENEGA.  U.  S.,  Br. 
Syn.   Seneka  Snakeroot. 

Origin.  Seneka  is  the  root  of  Polygala  Senega,  a  small,  indigenous,ier- 
baceous  perennial,  from  nine  inches  to  a  foot  in  height,  growing  in  woods 
in  different  parts  of  the  United  States,  especially  the  middle  and  southern 
sections,  on  both  sides  of  the  Alleghany  mountains. 

Properties.  The  root  is  several  inches  long,  tapering,  contorted,  of 
about  the  medium  size  of  a  quill,  ending  at  top  in  an  abruptly  expanded 
head,  which  is  rough  and  irregular  from  the  insertion  of  the  stems  of 
successive  years.  One  of  its  most  striking  characters,  distinguishing  it 
from  all  other  medicinal  roots,  is  a  projecting  line  or  keel,  running  along 
its  whole  length,  and  having  the  appearance  as  if  a  string  were  passing 
from  one  end  to  the  other,  immediately  under  the  bark,  shorter  than  the 
root,  and  consequently  producing  the  contorted  appearance,  which  is 
also  characteristic.  The  colour  of  the  young  and  fresh  roots  is  yellow ; 
but  it  darkens  and  becomes  grayish  by  age  and  exposure.  The  colour 
of  the  powder  is  grayish.  The  root  consists  of  an  interior  wood,  and  an 
outer  cortical  portion,  in  the  latter  of  which  its  sensible  properties  and 
medicinal  virtues  reside.  The  odour  is  peculiar,  but  feeble  in  the  drie,d 
root;  the  taste  at  first  sweetish,  but  afterwards  pungent,  acrid,  and  ad- 
hesive. When  chewed,  the  root  produces  irritation  of  the  throat,  excites 
an  increased  flow  of  saliva,  and  sometimes  provokes  coughing.  Its  vir- 
tues are  extracted  by  water  and  alcohol,  more  readily  hot  than  cold.  It 
is  injured  by  long  boiling. 

Active  Principle.  The  virtues  of  seneka  appear  to  reside  in  a  peculiar 
very  acrid  principle,  which,  having  been  ascertained  to  possess  acid  prop- 
erties, has  been  named  polygalic  acid,  though  at  first  denominated  sene- 
gin.  It  is  a  white,  pulverulent  substance,  of  little  taste  at  first,,  but  after 
a  time  extremely  acrid  and  irritant  to  the  mouth  and  fauces.  It  is  slowly 
soluble  in  cold  and  more  rapidly  in  hot  water,  very  soluble  in  alcohol, 
and  insoluble  in  ether  and  the  fixed  oils.  At  a  boiling  temperature,  it 
is  said  to  combine  with  one  or  more  principles  in  the  root,  to  form  an 
insoluble  compound. 
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Effects  on  the  System.  Seneka  is  locally  irritant,  in  large  doses  emetic 
and  cathartic,  and,  in  its  influence  on  the  system,  a  general  stimulant  of 
the  secretions,  though  with  a  special  direction  to  the  lungs  and  bronchial 
mucous  membrane.  It  acts  occasionally  as  a  diuretic,  diaphoretic,  siala- 
gogue,  and  emmenagogue.  In  over-doses,  it  produces  burning  heat  in 
the  stomach,  abdominal  pains,  and  severe  vomiting  and  purging;  and 
sometimes  causes,  along  with  increase  of  the  renal  secretion,  a  sense  of 
heat  in  the  urinary  passages.  There  can  be  little  doubt  that  its  active 
principle  is  absorbed,  and,  carrying  its  irritant  properties  into  the  circu- 
lation, excites  the  capillaries  more  or  less  everywhere,  but  particularly 
in  the  different  emunctories  through  which  it  escapes.  Senegin  or  poly- 
galic  acid,  given  to  a  dog,  was  found  by  M.  Quevenne  to  cause  vomiting 
with  embarrassed  respiration,  and. to  prove  fatal  in  large  doses.  After 
death,  marks  of  inflammation  were  found  in  the  stomach,  lungs,  and 
trachea,  showing  a  special  tendency,  after  absorption,  to  the  latter  organs. 
Seneka  has  little  observable  influence  upon  the  general  circulation ;  and, 
when  given  pretty  freely,  produces  so  much  nausea,  as,  in  some  degree, 
to  counteract  its  excitant  influence  upon  the  .ultimate  tissue. 

Therapeutic  Application.  Seneka  was  first  brought  into  notice  in  the 
year  1135,  by  Dr.  Tennant,  of  Virginia,  who  imagined  that  it  had  pecu- 
liar virtues  in  the  poison  of  the  rattlesnake,  for  which  it  was  used  by  a 
tribe  of  Indians.  Dr.  Tennant  also  employed  it  in  pectoral  diseases.  At 
present  no  one  has  any  faith  in  its  antidotal  powers;  but  it  is  among 
the  most  highly  esteemed  expectorants.  From  its  stimulant  influence 
upon  the  ultimate  tissue  of  the  lungs  and  bronchia,  it  is  not  adapted  to 
inflammation  of  these  organs,  in  its  state  of  highest  activity;  but  in  the 
advanced  stages,  and  in  chronic  states  of  the  affection,  it  is  often  very 
useful.  I  believe  that  it  does  not  operate  merely  by  its  expectorant  prop- 
erties, but  also  through  its  excitant  and  alterative  influence  on  the  dis- 
eased tissue.  It  is,  therefore,  peculiarly  adapted  to  those  conditions,  in 
which  the  bronchial  mucous  membrane  is  left  enfeebled  and  relaxed  by 
preceding  inflammation,  and  wants  the  requisite  energy  to  recover  its 
normal  state.  By  combination,  however,  with  tartar  emetic  or  ipecacu- 
anha, its  irritant  influence  over  the  vessels  is  modified,  so  that  its  expec- 
torant effects  may  be  obtained  with  less  risk  of  over- excitement  of  the 
local  circulation ;  and  it  may  thus  be  given  at  an  earlier  stage  than  it 
ought  to  be  ventured  on  alone.  Moreover,  as  before  stated,  when  given 
very  freely,  it  produces  nausea,  and  thus  induces  a  sympathetic  relaxa- 
tion of  the  tissues,  which  may  obviate,  in  a  considerable  degree,  its 
direct  irritation  produced  through  the  circulation. 

The  complaints  in  which  it  has  been  employed  most  usefully  are  pneu- 
monia in  its  advanced  stages,  bronchitis  after  the  acute  symptoms  have 
subsided,  and  especially  in  its  chronic  states,  laryngitis  under  similar 
circumstances,  and  catarrhal  croup.  I  know  no  one  medicine,  except 
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mercury,  in  which  I  have  greater  confidence  in  chronic  bronchitis, 
whether  with  profuse  or  scanty  expectoration.  It  has  seemed  to  me 
to  act  favourably  in  cases  of  this  kind,  quite  independently  of  any  ob- 
servable influence  as  an  expectorant,  and  probably  by  an  alterative 
action  on  the  membrane. 

In  croup  it  was  very  highly  recommended  by  Dr.  Archer,  of  Mary- 
land, and,  if  given  so  as  to  vomit  freely,  will  very  generally  relieve  the 
spasmodic  or  catarrhal  variety  of  the  disease;  but  it  is  probably  less 
efficacious  than  tartar  emetic,  and  not  more  so  than  ipecacuanha.  To 
the  cure  of  pseudomembranous  croup  it  is  quite  inadequate;  but  may 
nevertheless  be  used  conjointly  with  other  measures,  in  the  hope  of  pro- 
ducing mucous  secretion,  and  thereby  loosening  the  false  membrane.  To 
the  condition  of  ti-acheal  and  bronchial  inflammation  which  croup  fre- 
quently leaves  behind,  it  is  admirably  adapted,  especially  in  combination 
with  other  less  stimulant  expectorants. 

In  consequence  of  its  occasional  diuretic  effect,  it  is  said  to  have  been 
used  with  success  in  dropsy;  and,  in  those  cases  of  the  disease,  not 
very  uncommon,  which  are  associated  with  chronic  bronchitis,  it  would 
seem  to  be  indicated,  in  connection  with  more  certain  diuretic  medicines. 

It  is  said  to  have  been  useful  in  rheumatism,  through  its  emetic  and 
purgative  properties ;  and  its  excitant  influence  on  the  ultimate  tissues 
places  it  in  the  category  of  alterative  medicines,  which  have  been  found 
useful  in  the  chronic  forms  of  that  disease,  as  guaiac,  turpentine,  etc. 

I  shall  have  occasion  hereafter  to  consider  the  root  in  relation  to  its 
supposed  emmenagogue  powers. 

Administration.  The  dose  of  powdered  seneka  is  from  ten  to  twenty 
grains;  but  it  is  almost  never  administered  in  this  state.  Decoction, 
infusion,  and  syrup  are  the  ordinary  forms  of  exhibition. 

1.  Decoction  of  Seneka  (DEOOCTUM  SENEGA,  U.  S.)  is  officinally  made 
by  boiling  a  troyounce  of  the  bruised  root  in  a  pint  of  water,  for  fifteen 
minutes,  straining,  and  adding  enough  water,  through  the  strainer,  to 
make  the  decoction  measure  a  pint.  I  am  not  sure,  however,  that  the 
old  plan  of  boiling  the  seneka  in  a  pint  and  a  half  of  water  to  a  pint,  is 
not  better ;  as  the  solvent  power  of  a  larger  proportion  of  water  is  ex- 
erted. This  may  be  improved  by  the  addition  of  an  ounce  of  bruised 
liquorice  root,  which  tends,  by  its  demulcent  properties,  in  some  degree, 
to  cover  the  acrimony  of  the  seneka.  If  a  grain  of  tartar  emetic  be 
added,  the  preparation  will  be  rendered  still  more  efficacious  in  most 
cases  of  bronchial  disease.  A  combination  of  this  kind,  with  the  still 
further  addition  of  an  ounce  or  more  of  crystallized  sugar,  was  a  favour- 
ite remedy  of  the  late  Dr.  Physick  in  pectoral  diseases,  and  has  been 
much  employed  by  myself  in  chronic  bronchitis.  It  has,  however,  been 
shown  that  decoction  is  not  the  best  method  of  extracting  the  virtues  of 
seneka,  which  are  impaired  by  the  continued  heat.  The  dose  of  the 
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officinal  decoction  is  one  or  two  fluidounces,  three  or  four  times  a  day. 
The  compound  decoction  referred  to,  containing  tartar  emetic,  liquorice 
root,  and  sugar,  besides  seneka,  may  be  given  in  the  dose  of  half  a  fluid- 
ounce  or  a  tablespoouful,  every  two  or  three  hours. 

2.  Infusion  of  Seneka  (!NFUSUM  SENEG^E,  Br.)  may  be  made  in  the 
same  proportions  as  the  decoction,  that  is,  an  ounce  of  the  root  to  a  pint, 
of  water,  and,  if  duly  prepared,  is  probably  more  efficient.   But,  in  order 
that  the  virtues  of  the  root  may  be  thoroughly  extracted,  it  should  be 
reduced  to  the  state  of  powder,  and  then  treated  upon  the  plan  of  perco- 
lation.    As  made,  in  the  British  Pharmacopoeia,  by  simple  maceration 
for  an  hour,  it  is  probably  much  feebler.     The  same  additions  may  be 
made  to  this  as  to  the  preceding  preparation.     The  dose  is  the  same. 

3.  Syrup  of  Seneka  (SYBUPUS  SENEGJE,  U.  S.)  is  made  by  exhausting 
the  root  with  diluted  alcohol,  evaporating  so  as  to  drive  off  the  alcohol, 
and  then  adding  sugar  to  form  a  syrup.     This  is  an  excellent  prepara- 
tion, concentrating  the  virtues  of  the  medicine  in  a  small  bulk,  and  very 
convenient  of  administration.    It  may  be  given  alone,  in  the  dose  of  one 
or  two  fluidrachms,  from  two  to  four  times  a  day. 

I  have  boon  much  in  the  habit,  in  the  advanced  stages  of  catarrhal  dis- 
ease, and  in  the  chronic  forms  of  it,  of  employing  the  following  mixture, 
which  often  answers  a  very  good  purpose,  in  allaying  cough,  sustaining 
expectoration,  and  modifying  favourably  the  condition  of  the  diseased 
menibraYie.  Take  of  syrup  of  seneka  and  syrup  of  squill,  each,  one 
fluidounce,  antimonial  wine  and  solution  of  sulphate  of  morphia,  each, 
half  a  fluidounce,  and  mix  them  together.  If  deemed  advisable,  ipecacu- 
anha wine  may  be  substituted  for  the  antimonial.  One  or  two  fluidrachms 
may  be  taken  every  four,  six,  or  eight  hours. 

4.  Compound  Syrup  of  Squill  (SYRUPUS  SCILL^E  COMPOSITUS,  U.  S.) 
is  an  officinal  of  the  U.  S.  Pharmacopeia,  adopted  as  a  substitute  for  a 
preparation  long  extremely  popular  under  the  name  of  Coxe's  hive 
syrup,  originally  prepared  by  Dr.  John  Redman  Coxe,  of  Philadelphia. 
It  contains  the  virtues  of  squill  and  seneka,  with  a  grain  of  tartar  emetic 
in  each  fluidounce.    The  chief  difference  between  this  and  the  original 
preparation  is  that  sugar  has  been  substituted  for  honey.     This  syrup 
has  been  much  used  in  the  treatment  of  our  ordinary  catarrhal  or  spas- 
modic croup,  and  will,  no  doubt,  generally  prove  successful,  if  pushed 
to  emesis.     I  do  not,  however,  know  that  it  is  in  any  degree  more  ef- 
fectual than  the  antimonial  uucombined.     It  is  a  good  expectorant, 
applicable  to  the  somewhat  advanced  stages  of  pulmonary,  bronchial, 
and  laryngeal  inflammation,  whether  in  children  or  adults.    The  dose  of 
it,  as  an  expectorant  for  an  adult,  is  from  twenty  minims  to  a  fluidraehm. 
If  given  to  children  with  croup,  as  an  emetic,  from  ten  minims  to  a  flui- 
drachm,  according  to  the  age  of  the  child,  should  be  repeated  every 
fifteen  or  twenty  minutes  till  it  vomits 


CHAP.  I.]  EXPECTORANTS. — AMMONIAC.  683 

III.  AMMONIAC. 
AMMONIACUM.  U.  S.,  Br. 

Origin.  Ammoniac  is  the  concrete  juice  of  an  umbelliferous  plant,  de- 
nominated Dorema  Ammoniacum,  six  or  seven  feet  in  height,  growing 
in  Persia  and  Afghanistan.  All  parts  of  the  plant  contain  a  milky  juice. 
At  certain  seasons,  this  exudes  through  punctures  made  in  the  stem,  and 
hardens  in  the  shape  of  tears,  which  are  collected  for  use.  But  the  drug 
is  said  also  to  be  obtained  by  cutting  off  the  top  of  the  root,  in  the  same 
manner  as  assafetida.  It  is  exported  from  Bushire,  and  usually  reaches 
Europe  and  this  country  through  the  ports  of  Hindostan. 

Properties.  Two  varieties  of  the  drug  are  found  in  commerce ;  one  in 
tears,  the  other  in  mass.  The  tears  are  irregularly  globular,  from  the 
size  of  a  pin's  head  to  that  of  a  large  chestnut,  yellowish  externally,  hard 
and  brittle  when  cold,  and  breaking  with  a  smooth,  shining,  whitish  frac- 
ture. The  masses  are  irregular  in  form  and  size,  presenting  in  their 
broken  surface  a  mottled  appearance,  owing  to  the  presence  of  the  whitish 
tears,  embedded  in  a  substance  of  a  darker  colour  and  less  homogeneous 
texture,  and  often  full  of  impurities.  Sometimes  the  masses  are  com- 
posed of  agglutinated  tears,  with  little  or  none  of  the  solid  pasty  matter. 

The  smell  of  ammoniac  is  faint,  but  peculiar  and  disagreeable;  the 
taste  is  bitterish,  subacrid,  slightly  sweetish,  and  nauseous.  When 
heated,  it  softens  and  becomes  adhesive,  but  does  not  melt.  It  is  inflam- 
mable. 

Composition.  Ammoniac  is  a  gum-resin,  consisting  essentially  of  gum 
and  resin,  with  a  little  volatile  oil,  to  which  it  owes  its  odour.  As  its 
virtues  reside  in  the  oil  and  resin,  they  are  extracted  by  alcohol.  Rubbed 
up  with  water,  the  gum-resin  forms  a  white  milky  emulsion,  in  which 
the  resin  and  oil  are  held  in  suspension  by  the  dissolved  gum. 

Medical  Properties  and  Uses.  Ammoniac  was  employed  by  the  an- 
cients. Its  properties  and  applications  as  a  nervous  stimulant  and  ex- 
ternal irritant  have  been  already  considered  (i.  604).  With  a  very  mod- 
erate excitant  influence  over  the  circulation  and  nervous  system,  it  has 
the  property  of  stimulating  the  secretions,  and  will  occasionally  act  as 
an  expectorant,  diaphoretic,  and  diuretic,  though  in  none  of  these  respects 
is  its  action  very  decided.  It  has  been  said  to  possess  emmenagogue 
properties,  but  these  are  very  uncertain.  In  large  doses,  it  often  occa- 
sions a  feeling  of  beat,  weight,  or  uneasiness  of  the  stomach,  and  not  un- 
frequently  acts  on  the  bowels. 

As  an  expectorant,  it  is  employed  chiefly  in  chronic  cases  of  bronchitis, 
in  which  the  secretion  is  either  defective  or  in  excess;  and  in  which  it 
probably  operates  also  as  a  gentle  stimulant  and  alterative.  It  has  been 
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thought  to  be  specially  useful  in  cases  of  this  kind  associated  with  asth- 
matic phenomena ;  and,  from  its  properties  as  a  nervous  stimulant,  it 
may  do  good  in  the  obstinate  coughs  of  hysterical  patients.  In  conse- 
quence of  its  locally  stimulant  and  somewhat  laxative  property,  it  may 
be  used  in  cases  of  habitual  constipation,  with  colicky  pains  and  flatu- 
lence, connected  with  a  feeble  and  torpid  or  insusceptible  state  of  the  ali- 
mentary mucous  membrane;  and,  when  this  condition  happens  to  be 
conjoined  with  a  chronic  cough,  there  is  a  double  indication  for  its  use. 

Administration.  The  dose  of  ammoniac  is  from  ten  to  thirty  grains, 
to  be  repeated  as  other  expectorants.  It  may  be  given  in  pill,  or  emul- 
sion ;  but  the  latter  form  is  preferable.  It  is  often  administered  in  con- 
junction with  other  expectorants,  especially  with  squill,  with  which  it  is 
combined  in  the  Compound  Pills  of  Squill  (PiLULvE  SCILL^;  COMPOSITE) 
of  the  Pharmacopoeias.  (Seepage  678.) 

Ammoniac  mixture  (MiSTUEA  AMMONIAC:,  U.  S.,  Br.),  sometimes 
called  milk  of  ammoniac  or  lac  ammoniaci,  is  made  by  simply  rubbing 
two  drachms  of  ammoniac  with  eight  fluidounces  of  water.  A  table- 
spoonful  is  the  medium  dose. 


IV.   ASSAFETIDA. 

? 

ASSAFCETIDA.  U.  S.,  Br. 

This  has  already  been  fully  described  under  the  nervous  stimulants 
(i.  597).  Among  its  important  properties  is  that  of  stimulating  the  bron- 
chial secretion,  for  which  it  is  often  and  very  usefully  employed,  in  chronic 
pectoral  affections,  and  the  advanced  stages  of  the  acute.  It  is  admira- 
bly adapted  to  these  complaints  when  associated  with  nervous  exhaus- 
tion, spasm,  or  hysterical  disorder.  In  the  advanced  stage  of  pneu- 
monia, when  the  system  begins  to  sink;  in  the  same  stage  of  bronchitis, 
with  copious  pur  uloid  or  muco-puruloid  expectoration ;  in  chronic  bron- 
chial inflammation,  associated  with  asthma;  in  the  second  and  third 
stages  of  pertussis;  in  the  declining  stage  of  phthisis,  with  disordered 
nervous  symptoms;  in  pure  nervous  coughs;  in  the  pectoral  affections 
of  hysterical  women,  in  the  absence  of  acute  inflammatory  symptoms, 
assafetida  may  be  used  often  with  great  relief.  In  the  advanced  stage 
of  the  pectoral  diseases  of  infants,  it  is  an  excellent  remedy. 

It  not  unfrequently  happens  in  the  bronchitis  and  pneumonia  of  in- 
fants, before  the  close  of  the  disease,  that  the  nervous  power  appears  to 
be  exhausted,  and  a  very  alarming  condition  ensues,  which,  without  cau- 
tion, may  be  mistaken  for  an  increase  of  the  inflammation  or  congestion. 
There  is  very  frequent  and  apparently  oppressed  respiration,  the  alae 
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nasi  visibly  expand  and  contract,  the  pulse  is  very  frequent,  the  child 
restless,  or  perhaps  approaching  a  comatose  state,  and  there  is  obviously 
great  and  urgent  danger.  If,  under  these  circumstances,  the  hand  be 
applied  to  the  tip  of  the  nose,  the  ear,  or  the  cheek,  they  will  be  found 
to  be  cool,  instead  of  hot;  and  the  symptoms  are  in  fact  the  result  of 
almost  complete  nervous  exhaustion.  Assafetida  acts  here  with  very 
great  and  prompt  advantage,  and,  along  with  due  nutrition,  will,  I  be- 
lieve, often  save  the  life  of  the  patient,  when  a  perseverance  in  depleting 
or  reducing  measures  would  be  inevitably  fatal. 

Sufficient  has  been  said  of  the  dose  and  administration  of  assafetida 
under  the  former  head.  I  will  here  merely  add  that,  in  the  infantile 
cases  above  referred  to,  it  may  be  given  to  children,  under  two  years,  in 
the  dose  of  one  or  two  grains  every  hour  or  two,  in  the  form  of  mixture 
or  emulsion. 


V.  GARLIC. 
ALLIUM.    U.  S. 

This  has  already  been  described  in  reference  to  its  origin,  sensible  and 
chemical  properties,  and  effects  and  uses  as  a  nervous  stimulant  in  the 
first  volume  (page  609),  and  as  a  diuretic  at* page  648  of  the  present 
volume.  I  wish  to  call  attention  here  simply  to  its  expectorant  proper- 
ties and  applications.  In  this  capacity,  it  has  some  resemblance  in  its 
operation  to  squill,  though  probably  less  efficient  as  a  mere  expectorant, 
and  more  stimulating  to  the  vascular  tissue.  In  another  point  it  ap- 
proaches very  closely  to  assafetida,  possessing  like  that  remedy  a  decided 
stimulant  influence  over  the  nervous  system,  which  renders  it  peculiarly 
applicable  to  cases  of  pectoral  disease,  complicated  with  nervous  debility 
or  exhaustion.  It  is  too  stimulant  to  be  employed  in  acute  inflammation 
of  the  air-passages,  until  after  all  activity  of  vascular  excitement  has 
passed.  But  at  this  period,  if  symptoms  of  nervous  irregularity  or  weak- 
ness should  come  on,  it  is  an  excellent  remedy;  and  particularly  in  the 
cases  of  infants,  who  are  extremely  liable  to  this  complication  in  their 
acute  diseases.  I  have  seen  the  happiest  effects  from  it  under  these  cir- 
cumstances, and  would  strongly  recommend  it  to  the  young  practitioner. 
The  most  convenient  form  for  use  is  that  of  syrup,  made  out  of  the  ex- 
pressed juice  with  sugar,  of  which  a  teaspoonful  may  be  given  to  a  child 
two  years  old,  and  repeated  every  two  or  three  hours.  (See  vol.  i.  p.  612.) 

The  ONION  has  expectorant  and  nervine  properties  closely  analogous 
to  those  of  garlic,  though  inferior,  and  may  be  employed  under  the  same 
circumstances,  and  in  a  similar  manner. 
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VI.  THE  BALSAMS. 

Balsams  arc  vegetable  juices,  liquid,  semiliquid,  or  concrete,  which 
are  characterized  by  containing,  along  with  resin  and  volatile  oil,  either 
the  cinnamic  or  benzoic  acid.  The  balsam  of  Tolu,  that  of  Peru,  styrax, 
and  benzoin,  are  more  or  less  used,  and  require  brief  notices. 

I.  BALSAM  OF  TOLU.— BALSAMUM  TOLUTANUM.  U.S.,Br. 

Origin.  This  is  obtained  from  Myrospermum  Toluiferum,  a  large 
tree  growing  in  the  northern  region  of  South  America,  especially  in  the 
vicinity  of  Tolu,  in  New  Granada,  sixty  or  seventy  miles  south  of  Car- 
thagcna.  Incisions  are  made  into  the  bark,  through  which  the  juice 
flows  out  during  the  heat  of  the  day.  It  is  imported  in  tin  canisters, 
earthen  jars,  or  calabashes. 

Properties.  At  first  liquid,  it  soon  becomes  more  consistent,  and,  as 
it  reaches  us,  is  generally  thick,  semifluid,  tenacious,  and  of  a  yellowish- 
brown  colour.  By  time  it  concretes  into  a  soft  tenacious  solid,  and  ulti- 
mately becomes  hard  and  brittle  like  resin,  in  which  state  it  is  translu- 
cent, and  of  a  reddish  tint.  Its  smell  is  gratefully  fragrant,  its  taste 
warm,  sweetish,  and  somewhat  pungent.  It  melts  with  heat,  and  is 
highly  inflammable,  diffusing  an  agreeable  odour  when  it  burns.  It  con- 
sists of  resin,  volatile  oil,  and  cinnamic  acid,  the  last  of  which  may  be 
separated  by  sublimation.  It  yields  its  acid,  and  a  minute  proportion 
of  its  oil  to  boiling  water;  but  alcohol  is  its  proper  solvent. 

Medical  Properties  and  Uses.  Balsam  of  Tolu  is  a  gentle  topical 
irritant,  and,  in  its  influence  on  the  system,  very  moderately  stimulant 
to  the  circulation,  with  a  tendency  to  act  upon  the  secretory  organs, 
more  especially  the  bronchial  mucous  membrane.  It  is  also  thought  to 
possess  tonic  properties.  Altogether,  however,  its  remedial  influences 
are  feeble ;  and  it  is  employed  more  as  an  adjuvant  of  pectoral  medi- 
cines, and  for  its  agreeable  flavour,  than  for  any  very  decided  curative 
effect.  It  is  used  almost  exclusively  in  chronic  bronchial  and  laryngeal 
inflammation.  The  inhalation  of  the  vapour  of  an  ethereal  solution  of 
the  balsam  is  said  to  afford  considerable  relief,  in  some  old  and  very 
obstinate  coughs ;  but  it  might  be  difficult  to  determine  how  much  of 
the  benefit  is  to  be  ascribed  to  the  balsam,  and  how  much  to  the  ether, 
which  is  itself  an  excellent  alleviating  remedy  in  such  affections. 

I  should  not,  however,  do  justice  to  the  subject,  without  calling  at- 
tention to  the  remarks  of  MM.  Trousseau  and  Pidoux,  based  chiefly  on 
personal  experience,  upon  the  use  of  the  balsams,  and  especially  of  that 
under  consideration,  in  chronic  diseases  of  the  air-passages.  They  state 
that  there  are  few  agents  in  the  Materia  Medica  so  powerful  in  the 
treatment  of  chronic  pulmonary  catarrhs,  and  old  cases  of  laryngitis. 
Without  claiming  for  them  the  power  of  preventing  or  removing  tuber- 
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cles,  they  consider  them  as  precious  means  for  retarding  the  progress  of 
tuberculous  degeneration,  of  preserving  strength,  and  prolonging  life  in 
phthisis.  In  bronchial  inflammations,  they  commence  with  their  use 
earlier  than  with  the  more  stimulating  substances,  as  the  turpentines ; 
so  early  even  as  at  the  end  of  a  week,  and  in  infantile  cases  still  earlier. 
But  it  is  in  the  chronic  inflammation  of  the  larnyx,  that  they  have  found 
most  benefit  from  them,  particularly  in  the  ulcerated  state,  unconnected 
with  tubercles.  In  this  affection,  the  remedy  is  applied  by  means  of 
fumigation,  so  as  to  bring  the  agent  into  direct  contact  with  the  ulcer- 
ated surface.  The  object  is  best  effected  by  throwing  upon  burning 
coals  a  portion  of  one  of  the  balsams,  that  of  Tolu  preferably,  so  as  to 
fill  the  space  occupied  by  the  patient,  and  thus  maintain  a  constant  im- 
pression by  the  impregnation  of  the  air  he  breathes..  They  consider  this 
method  preferable  to  the  use  of  the  inhaler,  as  keeping  up  a  more  steady 
influence;  but,  nevertheless,  the  latter  method  may  be  resorted  to,  if 
deemed  advisable;  the  balsam  being  added  to  boiling  water,  and  the 
vapours  inhaled.  They  have  found  balsamic  fumigation  useful  in  chronic 
catarrhs,  as  well  as  in  laryngitis. 

The  same  authors  speak  favourably  of  the  use  of  the  balsams  in 
chronic  ulcerations  of  the  bowels,  such  as  are  left  behind  by  typhoid 
fever  and  dysentery.  They  administer  the  remedy  at  the  same  time  by 
the  mouth  and  by  enema,  giving,  in  the  latter  method,  from  half  a 
drachm  to  a  drachm  of  balsam  of  Tolu,  or  of  storax,  "dissolved  in  boil- 
ing water,"  while  the  syrup  of  Tolu  is  given  by  the  mouth.  (Trait.de 
Therap.,  etc.,  4e  ed.,  ii.  581,  589.) 

The  dose  of  the  balsam  is  from  ten  to  thirty  grains,  which  may  be 
repeated  several  times  a  day.  It  may  be  given  in  pill  or  emulsion ; 
but  the  latter  form  is  preferable.  The  emulsion  may  be  readily  made, 
in  the  common  method,  out  of  the  hard  and  brittle  balsam ;  but,  in  its 
ordinary  plastic  form,  there  is  some  difficulty.  This  may  be  obviated 
by  dissolving  it  in  the  smallest  quantity  of  almond  oil,  and  proceeding 
with  the  solution  as  with  castor  oil. 

Tincture  of  Tolu  (TINCTURA  TOLUTANA,  U.  S.,  Br.)  is  prepared  by  dis- 
solving the  balsam  in  officinal  alcohol.  As  a  fluidrachm  of  the  U.  S.  tinc- 
ture contains  only  about  five  grains  of  the  balsam,  and  the  British  pre- 
paration is  but  little  stronger,  the  preparation  is  too  stimulant,  through 
the  alcohol,  for  obtaining  the  full  expectorant  effects  of  the  medicine, 
unless  in  the  intemperate,  or  in  very  low  states  of  the  system.  It  is, 
therefore,  more  used  for  flavouring  cough  mixtures  than  for  any  cura- 
tive effect. 

Syrup  of  Tolu  (SYRUPUS  TOLUTANTJS,  U.  S.,  Br.)  is  prepared,  accord- 
ing to  the  directions  of  the  U.  S.  Pharmacopoeia,  by  rubbing  the  tincture 
of  Tolu  first  with  carbonate  of  magnesia  and  a  little  sugar,  afterwards 
with  water  gradually  added,  and  then  filtering,  adding  enough  sugar 
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to  form  a  syrup,  dissolving  this  with  a  gentle  heat,  and  finally  straining 
while  hot.  The  British  Pharmacopoeia  boils  the  balsam  in  water,  and 
prepares  the  syrup  from  the  dccotion.  However  prepared,  it  is  only 
useful  as  a  flavouring  material ;  as  the  proportion  of  balsam  is  too. 
small  to  exert  any  effect  on  the  system.  It  is,  however,  much  used  as 
a  grateful  addition  to  pectoral  mixtures. 

II.  BALSAM  OF  PERU.  —  BALSAMUM  PERUVIANUM.  U.  £, 
Br. 

Origin.  The  balsam  of  Peru  is  obtained  from  a  species  of  Myro- 
spermum,  for  which  the  name  of  Myrospermum  Pereirse  has  been  pro- 
posed, in  honour  of  the  late  Dr.  Pereira.  This  is  a  large  tree  growing 
in  Central  America,  in  the  State  of  San  Salvador,  on  the  Pacific  coast. 
The  balsam  is  collected  by  the  aborigines,  who  make  incisions  in  the 
bark,  and,  having  burned  it  slightly  to  favour  the  flow  of  the  juice,  in- 
troduce rags,  which  imbibe  the  liquid.  When  saturated,  these  are 
boiled  in  water,  so  as  to  separate  the  balsam,  which  on  cooling  sub- 
sides. The  supernatant  water  is  poured  off,  and  the  balsam,  having 
been  purified  by  straining,  is  introduced  into  jars,  in  which  it  is  ex- 
ported. 

Properties.  This  balsam  is  a  thickish  somewhat  viscid  liquid,  of  a 
dark  reddish-brown  colour,  a  fragrant  odour  analogous  to  that  of  balsam 
of  Tolu,  yet  different  and  less  agreeable,  and  a  warm,  bitterish,  some- 
what pungent  taste.  It  is  heavier  than  water,  is  inflammable,  and  con- 
sists of  resin,  a  peculiar  volatile  oil,  and  an  acid,  which  is  either  benzoic, 
or  cinnamic,  but  probably  the  latter.  Boiling  water  extracts  the  acid, 
and  the  oil  may  be  separated  by  distillation.  The  balsam  is  soluble  in 
alcohol. 

Medical  Properties  and  Uses.  The  effects  of  balsam  of  Peru  are  essen- 
tially the  same  as  those  of  the  balsam  of  Tolu,  last  described.  It  was 
formerly  highly  esteemed,  and  much  used,  both  as  a  topical  excitant, 
and  internally  as  an  expectorant.  A  notion  prevailed  that  there  was  in 
the  balsams  some  property  peculiarly  favourable  to  the  healing  not  only 
of  ulcers,  but  even  of  fresh  wounds;  so  that  the  term  balsamic  came  to 
be  almost  synonymous  with  healing.  With  this  view  of  its  powers,  it 
was  very  naturally  concluded  that  it  might  prove  serviceable  in  ulcera- 
tive  affections  of  the  lungs  ;  and  hence  it  became  a  popular  remedy  in 
phthisis,  and  other  pectoral  diseases,  presenting  analogous  exterior 
characters.  At  present  it  is  considered  useful  in  indolent  ulcers  simply 
as  a  gentle  local  excitant,  and  in  chronic  bronchial  diseases  as  a  mild 
stimulating  expectorant.  It  is  altogether  unsuited  to  acute  inflammation 
of  the  air-passages,  and,  indeed,  in  this  country,  is  used  very  little  in 
regular  medical  practice  for  any  purpose. 

Among  the  complaints  in  which  it  was  formerly  used,  were   also 
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diseases  of  the  urinary  passages,  leucorrhoea,  amenorrhcea,  rheumatism, 
and.  palsy.  Sydenham  found  great  benefit  from  this  balsam  in  the  pains 
of  colica  pictonum,  which  were  frequently  relieved  by  it. 

The  dose  is  from  half  a  fluidrachm  to  a  fluidrachm,  which  may  be 
made  into  an  electuary  with  sugar,  or  given  more  conveniently  in  the 
form  of  emulsion ;  the  balsam  being-  suspended  in  water  by  means  of 
gum  arabic  or  the  yolk  of  eggs,  and  sugar. 

III.  BENZOIN. — BENZOINUM.  U.S.,  Br. 

Benzoin  is  the  concrete  juice  of  Styrax  Benzoin,  a  stately  tree,  grow- 
ing in  Java,  Sumatra,  Borneo,  Siam,  and  other  parts  of  the  East  Indies. 
It  is  obtained  by  wounding  the  bark,  and  collecting  the  juice  as  it  ex- 
'udes.  This  soon  hardens  on  exposure. 

There  are  two  prominent  varieties  of  benzoin ;  one  either  in  separate 
whitish  tears,  or  masses  consisting  of  aggregated  tears  with  a  reddish- 
brown  connecting  medium  ;  the  other  in  masses  of  a  brown  colour,  with 
few  or  no  tears. 

The  odour  of  benzoin  is  fragrant ;  its  taste  very  slight,  but  somewhat 
acrid  after  chewing.  It  is  fusible  and  inflammable,  and  when  melted 
emits  pungent  fumes.  It  consists  chiefly  of  resin  and  benzoic  acid,  and, 
when  heated  in  close  vessels,  gives  out  benzoic  acid  with  a  fragrant  vola- 
tile oil.  It  yields  a  small  proportion  of  benzoic  acid  to  water,  and  is 
wholly  soluble  in  alcohol. 

Medical  Effects  and  Uses.  Benzoin  is  moderately  stimulant  and  ex- 
pectorant; but  is  almost  never  used  by  itself  internally.  It  may  be  em- 
ployed advantageously,  by  way  of  fumigation,  in  chronic  inflammation 
of  the  larynx  with  ulceration,  and  in  chronic  bronchitis;  portions  of  it 
being  thrown  upon  burning  coals  so  as  to  impregnate  with  its  vapours 
the  air  of  the  chamber,  in  which  the  patient  may  be  placed  The  object 
aimed  at  should  be  to  keep  the  air  constantly  fumigated,  but  only  to 
such  a  degree  as  may  be  quite  comfortable  to  the  patient,  without  ex- 
citing cough.  The  balsam  may  also  be  used  by  adding  it  to  boiling 
water,  and  inhaling  the  vapour  by  means  of  an  inhaler.  (See  vol.  i.  p.  75.) 
There  are  two  preparations  of  benzoin  which  are  more  or  less  used  in 
medicine. 

Compound  Tincture  of  Benzoin  (TINCTURA  BENZOINI  COMPOSITA, 
U.  S.,  Br.)  is  prepared  by  dissolving  benzoin,  storax,  balsam  of  Tolu, 
and  aloes  in  officinal  alcohol.  The  resinous  matter  of  this  tincture  is 
separated  on  the  addition  of  water.  It  is  sometimes  used  as  a  stimulant 
expectorant,  and  slight  laxative,  in  old  pectoral  diseases,  in  doses  vary- 
ing from  thirty  minims  to  two  fluidrachms.  Mr.  R.  W.  Ellis,  of  Bristol, 
England,  has  found  it  very  useful  in  chronic  dysentery,  in  the  dose  of 
fifteen  or  twenty  minims  three  times  a  day.  (Braithwaite's  Retrospect, 
No.  xxiv.  p.  101.)  Its  chief  employment,  however,  is  as  a  stimulant  ap- 
VOL.  n. — 44 
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plication  to  old  and  indolent,  or  flabby  ulcers.    It  has  proved  serviceable 
in  chapped  nipples. 

BENZOIC  ACID  —  AciDUM  BENZOICUM.  U.S.,  Br. 

Preparation.  Bcnzoic  acid  is  by  both  Pharmacopoeias  directed  to  be 
procured  by  sublimation.  It  is  the  odorous  product  obtained  in  this 
way  that  is  intended,  and  not  the  chemically  pure  benzoic  acid,  which 
is  inodorous,  or  that  procured  from  the  urine  of  animals,  which,  as  found 
in  the  shops,  has  an  odour,  but  very  unlike  that  of  the  officinal  acid. 
The  true  officinal  'substance  is  procured  by  sublimation  from  benzoin. 
For  the  method  of  conducting  the  process,  the  reader  is  referred  to  the 
TJ.  S.  Dispensatory. 

Properties  and  Composition.  As  officinally  prepared,  benzoic  acid  is 
in  beautifully  white,  soft,  feathery,  shining  crystals,  having  a  highly 
fragrant  odour,  arising  from  a  portion  of  volatile  oil  that  is  given  over 
along  with  it,  and  a  warm,  somewhat  pungent,  acidulous  taste.  It  is 
fusible  by  heat,  and  readily  vaporized,  sending  forth  pungent,  suffo- 
cating fumes.  It  is  also  inflammable.  Boiling  water  dissolves  a  small 
proportion,  which  is  deposited  upon  cooling:  It  is  wholly  dissolved  by 
alcohol,  the  fixed  oils,  and  alkaline  solutions^  The  crystallized  acid 
consists  of  one  equivalent  of  a  compound  radical  called  benzyle,  one  of 
oxygen,  and  one  of  water. 

Mediqal  Effects  and  Uses.  Benzoic  acid  is  locally  irritant,  stimulant 
to  the  system,  and  perhaps  expectorant.  It  is  upon  this  acid  probably, 
or  the  analogous  cinnamic  acid,  that  the  balsams  depend  mainly  for  their 
virtues,  and  especially  for  the  effects  they  produce  by  fumigation.  But 
it  will  be  remembered  that  it  is  the  officinal  acid  which  we  are  now  con- 
sidering. It  is,  however,  very  seldom  used  internally  except  as  an  in- 
gredient of  the  camphorated  tincture  of  opium,  or  paregoric,  of  which  it 
is  a  constituent. 

I  have  occasionally  employed  the  acid  in  cases  of  phosphatic  lithia- 
sis,  with  the  object  of  dissolving  the  phosphates  deposited  by  the 
urine,  and,  in  some  cases,  with  striking  results,  so  far  as  the  object 
aimed  at  was  concerned.  Though  it  is  not  impossible  that  the  impreg- 
nation of  the  urine,  resulting  from  the  use  of  the  acid,  may  sometimes 
prove  serviceable  by  a  stimulant  or  alterative  influence  upon  the  diseased 
surfaces,  yet  it  was  not  with  that  object  that  I  have  prescribed  it,  as 
there  are  other  medicines  more  efficacious.  From  the  experiments  of 
Dr.  GaiTod  and  Mr.  Keller,  it  appears  that,  when  benzoic  acid  is  taken 
internally,  the  urine  becomes  impregnated  with  the  soluble  hippuric  acid, 
into  which  it  is  probable  that  the  benzoic  acid  is  converted.  The  urine 
may  thus  be  kept  in  an  acid  state  whenever  desired,  and  consequently 
made  to  hold  the  phosphates  in  solution.  The  acid  has  also  been  given 
for  nocturnal  incontinence.  The  dose  is  from  ten  to  thirty  grains,  which 
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.  may  be  conveniently  administered  with  two  parts  of  borax,  or  four  of 
phosphate  of  soda,  by  which  it  is  rendered  soluble  in  water. 

Two  of  the  bcnzoates  have  of  late  years  been  introduced  into  medical 
use,  and  appear  to  merit  a  brief  notice. 

Benzoate  of  Ammonia  (AMMONITE  BENZOAS,  Br.)  is  an  officinal  of  the 
British  Pharmacopoeia,  which  directs  it  to  be  prepared  by  dissolving 
two  avoirdupois  ounces  of  benzoic  acid,  in  three  fluidounces  of  solution 
of  ammonia,  previously  mixed  with  eight  fluidounces  of  distilled  water, 
evaporating  the  solution  at  a  gentle  heat,  and  setting  aside  to  crystallize. 
Thus  prepared,  the  salt  is  in  minute,  white,  glistening,  very  thin,  four- 
sided  plates,  with  a  feeble  odour  of  benzoic  acid,  a  bitter,  saline,  and 
somewhat  balsamic  taste.  It  sublimes  without  residue,  is  soluble  in 
water  and  alcohol,  and  deliquescent  in  the  air.  It  is  the  neutral  ben- 
zoate, consisting  of  one  eq.  of  ammonia,  one  of  benzoic  acid,  and  two  of 
water.  When  heated,  it  is  converted  into  the  acid  benzoate. 

In  its  effects  on  the  system  benzoate  of  ammonia  is  a  slightly  stimu- 
lant diuretic,  operating  especially  by  the  benzoic  acid  it  contains,  as  its 
ammonia  is  quickly  neutralized  by  the  gastric  acids.  The  benzoic  acid 
is  changed  in  the  system  into  hippuric  acid,  in  which  form  it  is  elimi- 
nated by  the  kidneys.  It  has  been  used  internally  for  the  removal  of 
the  gouty  deposits  of  urate  of  soda  about  the  joints,  which  it  is  supposed 
to  effect  by  the  great  solubility  of  the  salt  which  its  acid  forms  with  soda. 
It  may  also  be  used  as  a  gentle  diuretic,  and  as  a  solvent  of  phosphatic 
deposits  by  means  of  the  hippuric  acid,  into  which  the  benzoic  is  changed. 
It  is  probably  through  the  same  agency  that  it  sometimes  seems  to  act 
advantageously  in  chronic  inflammation  of  the  urinary  passages.  The 
dose  is  from  10  to  30  grains,  which,  if  thought  desirable,  may  be  much 
increased,  as  the  salt  has  not  been  found  poisonous  in  any  quantity  hith- 
erto given. 

Benzoate  of  Soda  (SoD^E  BENZOAS),  though  not  yet  recognized  by  the 
officinal  standards,  has  been  remedially  employed.  It  may  be  made  by 
saturating  a  solution  of  benzoic  acid  by  carbonate  of  soda,  evaporating, 
and  crystallizing.  It  crystallizes  in  needles,  has  a  sweetish,  pungent 
taste,  is  efflorescent,  and  is  very  soluble  in  water,  but  only  slightly  solu- 
ble in  alcohol,  even  though  boiling  hot  (Berzelius\  It  has  the  same  re- 
medial properties  as  the  benzoate  of  ammonia,  and  may  be  used  in  the 
same  diseases,  and  the  same  doses. 

IV.  STORAX.  —  STYRAX.  U.S. —  STYRAX  PR^PARATUS. Br. 

Until  quite  recently,  storax  has  generally  been  supposed  to  be  the 
juice  of  Styrax  officinale,  a  small  tree,  indigenous  in  Syria  and  other 
parts  of  the  Levant,  and  naturalized  in  the  South  of  Europe ;  but  it  has 
been  rendered  extremely  probable  by  Mr.  Daniel  Hanbury,  of  London, 
that  the  drug  is  really  derived  from  the  Liquidamber  Orientale,  grow- 
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ing  in  Asia  Minor.  There  arc  several  varieties  of  it.  Sometimes  it  is 
obtained  in  tears,  separated  or  agglutinated  ;  but  these  are  seldom  if 
ever  brought  to  this  country.  The  varieties  found  in  our  market  are 
two  ;  one  in  solid  friable  lumps,  consisting  of  sawdust  with  more  or  less 
.of  the  balsam;  the  other,  called  liquid  storax,  a  semiliquid  adhesive 
substance,  of  a  light  greenish-gray  colour,  though  nearly  black  on  the 
surface.  It  is  said  to  be  procured  from  the  inner  bark  by  expression  or 
decoction,  or  by  the  two  methods  combined.  Storax  is  purified  for  use 
by  dissolving  it  in  alcohol,  and  evaporating  to  the  proper  consistence  ; 
and  it  is  in  this  purified  form  that  it  is  directed  in  the  British  Pharma- 
copeia. 

The  odour  of  storax  is  fragrant,  its  taste  somewhat  pungent  and  aro- 
matic. It  is  fusible  by  heat,  inflammable,  very  partially  soluble  in  water, 
to  which  it  imparts  its  odour,  and  quite  soluble,  with  the  exception  of 
impurities,  in  alcohol  and  ether.  It  contains  resin,  a  volatile  oil,  and  cin- 
namic  or  benzoic  acid,  with  some  other  ingredients  of  no  practical  im- 
portance. 

Medical  Effects  and  Uses.  Storax  has  the  same  effects  on  the  system 
as  the  other  balsams,  and  may  be  used  for  the  same  purposes.  It  has 
been  occasionally  employed  in  chronic  bronchial  affections,  complaints 
of  the  urinary  passages,  leucorrhoea,  amenorrhoea,  and  as  a  local  stim- 
ulant application  to  ulcers;  but  is  at  present  little  prescribed,  at  least  in 
the  United  States.  It  has  of  late  been  again  brought  into  notice  as  a 
remedy,  jointly  with  copaiba,  in  diphtheria  and  croup.  (See  article 
on  Copaiba,  page  638.)  It  is  an  ingredient  in  the  Compound  Tincture  of 
Benzoin,  already  described  (page  689),  and  in  the  Compound  Pills  of  Sto- 
rax (PILULA  STYRAOIS  COMPOSITA,  Lond.;  PILULE  STYRACIS,  Ed.),  for- 
merly directed  by  the  British  Pharmacopoeias,  but  omitted  in  the  present; 
so  that  they  are  no  longer  officinal.  They  were  made  of  storax,  opium, 
and  saffron.  The  object  of  the  storax  was  simply  to  cover  the  smell  and 
taste  of  the  opium,  as  its  name,  in  the  title  of  the  preparation,  concealed 
the  important  ingredient.  Indeed,  the  object  was  to  afford  the  means  of 
prescribing  opium,  when  it  might  be  needed,  without  the  knowledge  of 
the  patient ;  very  important  sometimes,  in  order  to  avoid  leading  to  evil 
habits.  Five  grains  of  the  mass  contained  a  grain  of  opium. 


VII.  COPAIBA  AND  THE  TURPENTINES. 

I  place  these  together,  because,  so  far  as  concerns  their  operation  on 
the  air-passages  of  the  lungs,  they  are  almost  identical  in  their  effects. 
Elsewhere  it  has  been  stated  that  these  substances  are  stimulant  to  the 
circulatory  system,  with  a  disposition  to  excite  the  different  emuuctories, 


CHAP.  I.]      EXPECTORANTS. — COPAIBA    AND    THE    TURPENTINES.      693 

especially  the  kidneys.  They  exercise  a  similar,  though  comparatively 
feeble  influence  on  the  bronchial  mucous  membrane.  It  is  probable  that 
all  their  effects,  both  local  and  general,  are  dependent  almost  exclusively 
on  their  volatile  oil,  which  enters  the  circulation,  and  escapes,  unchanged 
or  modified,  through  various  outlets,  exciting  the  several  tissues  in  its 
passage.  The  lungs  afford  one  of  these  outlets,  and  are,  therefore,  sub- 
ject to  this  special  influence  of  the  oil.  Besides  this,  they  feel,  together 
with  all  the  other  vascular  tissues  of  the  body,  the  stimulant  action  of 
the  oil  circulating  through  them  with  the  blood.  There  is  thus  a  double 
action  upon  the  air-passages,  which  is  sometimes  available  for  import- 
ant therapeutic  purposes. 

Copaiba  and  the  turpentines  may  be  used  in  all  chronic  bronchial  and 
laryngeal  inflammations,  in  which  activity  of  excitement  or  acuteness  of 
inflammation  is  wholly  past ;  but  especially  when  there  is  coincident 
general  debility.  They  are  specially  adapted  to  those  old  cases  of  ca- 
tarrh or  bronchitis,  in  which  there  is  copious  expectoration  of  mucous, 
muco-purulent,  or  purulent  matter,  with  general  debility,  emaciation, 
night-sweats,  etc.;  and  which  bear  a  close  resemblance  to  pulmonary 
consumption  in  their  external  aspect,  though  toto  ccelo  different  in  their 
real  nature. 

In  all  the  forms  of  chronic  bronchitis,  even  without  any  symptoms  of 
hectic,  which  have  been  called  pituitous  catarrh,  bronchorrhcea,  hu- 
moral asthma,  and  tussis  senilis,  all  characterized  by  copious  expecto- 
ration, these  medicines  may  be  employed,  whenever  there  is  no  acute- 
ness  in  the  symptoms  to  contraindicate  them. 

They  may  be  used  by  the  stomach  or  by  inhalation.  The  turpentines, 
administered  in  the  latter  method,  have  been  recommended  in  gangrene 
of  the  lungs. 

COPAIBA  is  generally  most  conveniently  given  in  emulsion,  made  by 
suspending  it,  by  means  of  gum  arabic  and  loaf  sugar,  in  mint- water; 
and  may  frequently  be  combined  with  laudanum,  or  some  other  prepa- 
ration of  opium,  and  with  other  expectorants,  to  give  it  a  more  decided 
direction  to  the  lungs.  From  ten  to  twenty  minims  may  be  administered 
three  or  four  times  a  day,  or,  in  cases  of  urgency,  every  two  or  three 
hours.  Or  its  volatile  oil  may  be  substituted  in  from  one-third  to  one- 
half  the  dose. 

TURPENTINE  may  be  used  in  the  same  way.  The  Canadian  turpen- 
tine is  the  most  elegant  and  agreeable  of  these  oleo-resins ;  but  any  one 
of  them  may  be  employed;  our  common  white  turpentine,  Strasburg 
turpentine,  Venice  turpentine,  or  the  Chian.  They  may  be  given  also 
in  the  form  of  pill,  and  those  having  the  liquid  form  in  electuary;  but 
the  emulsion  is  on  the  whole  the  best  method,  as  likely  to  be  most 
acceptable  to  the  stomach.  The  volatile  oil  (OLEUM  TEREBINTHIISLE) 
might  be  substituted ;  but,  from  the  rapidity  of  its  absorption,  it  is  more 
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stimulant  in  its  operation,  and  more  likely  to  affect  the  urinary  passages 
disagreeably.  The  dose  of  the  turpentines  is  from  a  scruple  to  a  drachm. 


The  following  are  substances  analogous  to  the  turpentines  in  their 
effects  upon  the  chest,  and  are  occasionally  used  for  the"  same  purpose. 

1.  TAR Fix  LIQUIDA. 

This  is  sometimes,  though  rarely,  administered  in  substance,  in  the 
form  either  of  pill,  or  of  electuary  made  with  sugar.  The  dose  is  the 
same  as  that  of  the  turpentines.  But  the  form  in  which  tar  is  almost 
exclusively  used  internally  is  that  of  infusion,  or  tar  water.  The  mode 
of  preparing  this  has  been  already  described  (ii.  632).  It  is  only  neces- 
sary here  to  state  that,  being  less  stimulant  than  copaiba  or  the  turpen- 
tines, it  may  be  used  in  cases  which  might  be  thought  to  have  too  much 
acuteness  for  those  medicines,  or  in  which  the  propriety  of  using  them 
might  be  deemed  equivocal.  From  one  to  two  pints  may  be  given  daily. 

But  it  is  by  means  of  inhalation  that  tar  is  most  useful ;  and,  em- 
ployed in  this  way,  it  is  an  excellent  remedy  in  pectoral  diseases,  not 
only  bronchial  and  laryngeal,  but  also  pulmonary;  not  only  in  the 
chronic,  but  also  in  the  acute  in  their  advanced  stages,  when  the  expec- 
toration is  purulent  and  somewhat  copious,  and  the  system  generally 
enfeebled.  In  pneumonia,  which  has  advanced  to  the  stage  of  abscess, 
in  gangrene  of  the  lungs  under  similar  circumstances,  in  chronic  bron- 
chitis and  ulcerative  laryngitis,  it  may  be  used  often  with  great  benefit; 
and  even  cases  of  phthisis  may  be  sometimes  alleviated.  But  the  remedy 
must  be  used  long  and  continuously ;  for  months,  and,  if  necessary,  for 
years.  The  vapour  should  never  be  so  concentrated  as  to  irritate  or 
oppress  the  lungs ;  but  should  rather  produce  an  agreeable  impression 
upon  them.  The  remedy  is  best  administered  by  evaporating  tar  in  a 
water-bath,  so  that  the  heat  cannot  be  pushed  so  far  as  to  decompose  it. 
This  may  be  conveniently  accomplished  by  means  of  the  nurse-lamp. 
(See  vol.  i.  p.  14.)  If  the  patient  be  confined  to  the  house,  the  air  of  the 
apartment  in  which  he  sits  or  sleeps  should  be  kept  constantly  impreg- 
nated with  the  vapour;  and,  if  at  home  only  at  nights,  he  should  breathe 
this  medicated  air  the  whole  night  in  his  chamber. 

2.  CREASOTE. —  CBEASOTUM. 

Creasote  has  properties,  so  far  as  regards  the  chest,  very  similar  to 
those  of  the  turpentines,  and  may  be  tried  under  similar  circumstances. 
The  dose  is  from  one  to  three  drops,  which  may  be  repeated  three  or 
four  times  a  day  in  ordinary  cases,  but  every  two  or  three  hours,  when 
the  symptoms  are  more  urgent 
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3.  RESIN.  —  RESINA. 

This  is  the  residue  left  after  the  evaporation  of  the  volatile  oil  from 
common  white  turpentine.  When  resin  is  burned,  it  emits  copious  visible 
fumes,  which  may  be  breathed  with  impunity,  and  sometimes  exercise  a 
happy  influence  in  cases  of 'bronchial  disease,  and  suppurating  non- 
tuberculous  cavities  in  the  lungs.  They  are  more  excitant  than  the 
vapours  of  tar,  and  adapted  only  to  cases  in  which  the  parts  affected  are 
in  a  state  of  very  decided  relaxation  and  debility,  without  the  least  sus- 
picion of  acuteness  in  the  accompanying  inflammation.  The  resin  is 
employed  by  being  thrown  upon  red-hot  coals  (not  anthracite)  in  a  shovel, 
or  on  the  shovel  itself  heated  to  redness  or  nearly  so ;  and  the  patient  is 
to  be  in  such  contiguity  as  may  enable  him  to  inhale  the  fumes,  without 
being  oppressed,  or  suffering  material  irritation  from  them.  He  should 
be  cautious  at  first,  and  gradually  increase  his  exposure,  as  he  finds  he 
can  tolerate  the  remedy  without  inconvenience. 
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CHOLAGOGUES. 

THESE  are  medicines  which  increase  the  flow  of  bile.  In  this  broadest 
acceptation  of  the  term,  it  does  not  necessarily  follow  that  they  increase 
the  secretion ;  for,  as  bile  collects  normally  in  the  gall-bladder,  and  some- 
times, from  impediment  to  its  passage,  in  the  biliary  ducts,  whatever 
produces  an  extraordinary  amount  of  pressure  on  the  liver  and  its  ap- 
pendages will  force  it  out  into  the  duodenum,  whence  it  may  escape  by 
the  stomach  or  rectum,  and  thus  become  visible.  Such  a  pressure  is  ex- 
erted in  the  act  of  vomiting,  especially  when  severe  and  protracted ;  and 
emetic  substances,  consequently,  not  unfrequently  act  as  cholagogues, 
in  this  sense  of  the  word.  The  bile,  under  these  circumstances,  does  not 
generally  appear  in  the  first  discharge  from  the  stomach;  because  some 
time  must  elapse  after  compression,  before  it  can  pass  through  the  ducts, 
and  ascend  from  the  duodenum  into  the  stomach.  Hence,  tartar  emetic 
is  more  apt  to  occasion  bilious  discharges  than  ipecacuanha;  as,  inde- 
pendently of  its  greater  violence,  it  is  more  frequently  followed  by  re- 
peated acts  of  vomiting. 

It  is  not  impossible  that  purgatives,  which  occasion  much  straining 
at  stool,  may  have  the  same  effect  of  emulging  the  liver  by  a  mere  me- 
chanical action ;  in  which  case,  also,  the  bile  would  appear,  not  in  the 
first,  but  in  some  of  the  subsequent  passages,  in  more  than  ordinary  pro- 
portion. 

The  appearance,  therefore,  of  bile  in  the  discharged  contents  of  the 
stomach,  or  in  unusual  quantity  in  the  alvine  evacuations,  must  not  be 
considered  as  a  certain  evidence  of  an  augmented  secretion. 

Nor  is  the  absence  of  coloured  bile  from  the  feculent  discharges  a 
positive  proof  of  suspended  or  diminished  secretion  of  the  liver.  Leaving 
out  of  consideration  those  comparatively  rare  cases,  in  which  mechanical 
obstruction  is  offered  to  the  escape  of  the  bile  into  the  duodenum,  as  by 
the  presence  of  biliary  calculi  in  the  tubes,  and  in  which  there  is  of  course, 
without  a  necessary  diminution  of  secretion,  an  absence  of  bile  from  the 
evacuations,  there  may  be  others,  in  which  no  obstruction  exists,  and  in 
which,  nevertheless,  there  may  be  the  same  want  of  colour,  with  an  un- 
diminished  amount  of  secretion.  When  bile  is  chemically  examined,  it 
is  found  to  be  a  complex  fluid,  of  which  the  colouring  matter  is  only  one 
of  the  ingredients.  The  colour,  therefore,  like  that  of  the  blood,  is  not 
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inherent  in  the  whole  fluid,  but  only  in  a  particular  principle  contained 
in  it.  This  colouring  principle,  however,  is  so  generally  found  in  bile, 
that  it  may  be  considered  as  a  characteristic  ingredient,  as  urea  is  of 
the  urine ;  but,  as  urea  may  be  morbidly  wanting  in  the  urine,  so  may 
this  colouring  matter  also  be  in  bile.  Therefore,  the  absence  of  it  in  the 
alvine  evacuations  is  not  a  positive  proof  of  suspended  action  of  the 
liver ;  but  only  that  the  organ  does  not  secrete  the  yellow  matter.  It 
follows,  too,  that  medicines  may  increase  the  biliary  secretion,  without 
any  evidence  of  that  increase  being  presented  in  the  stools.  They  may 
increase  the  non-coloured  ingredients,  without  the  coloured ;  as  diuretics 
may  greatly  augment  the  flow  of  urine,  without  any  increase  of  urea. 
Unhappily,  however,  we  have  no  means  of  deciding,  in  any  particular 
case,  whether  there  is  or  is  not  an  increase  of  biliary  matter,  if  unat- 
tended with  the  colouring  principle,  unless  by  an  elaborate  chemical 
examination,  which  few  practitioners  will  be  disposed  to  undertake. 
We  cannot,  therefore,  determine,  except  conjecturally,  in  relation  to 
any  particular  medicine,  whether  it  is  cholagogue  or  not,  when  the 
evacuations  are  either  of  the  natural  colour,  or  deficient  in  colouring 
matter. 

It  is  an  opinion  which  I  advanced  forty  years  since,  that  the  colour- 
ing matter  of  bile  is  not  a  product  of  secretion,  but  is  merely  separated 
by  the  liver  from  the  blood,  in  which  it  exists  normally,  as  a  result 
of  the  disintegration  of  the  tissues,  or  more  probably  of  the  blood-cor- 
puscles. In  this  view  of  its  origin,  it  may  be  increased  or  decreased  in 
the  bile,  without  a  necessary  alteration  in  the  proportion  of  the  other 
constituents.  But,  as  its  augmentation  is  the  only  certain  evidence  we 
have  of  an  increase  of  the  hepatic  secretory  function,  and  consequently 
the  only  proof  of  the  excitant  influence  of  any  medicine  on  that  func- 
tion, we  can  consider  as  cholagogue,  so  far  as  the  act  of  secretion  is 
concerned,  only  those  substances  which  give  this  proof  of  their  operation. 

We  may  admit,  therefore,  two  modes  of  obvious  cholagogue  action ; 
one  by  mechanical  pressure,  forcing  out  the  accumulated  bile;  the  other 
by  an  increased  secretion,  so  far  as  it  can  be  measured  by  an  increased 
elimination  of  the  bilious  colouring  matter.  In  reference  to  the  first 
method,  it  may  be  left  out  of  consideration  here,  as  having  only  an 
incidental  relation  to  the  subject ;  the  special  object  being  at  present 
the  consideration  of  influences  affecting  the  function  of  the  liver.  But 
there  is  one  mode,  in  which  this  mechanical  result  may  be  produced 
through  an  increase  of  the  secretory  function.  The  bile  is  sometimes 
so  thick  and  viscid  that  it  will  not  flow  readily  through  the  ducts.  If 
now  the  liver  can  be  made  to  throw  out  thin  liquid,  with  or  without 
colouring  matter,  the  thick  bile  may  be  diluted,  and  the  tubes  washed 
out  as  it  were,  thus  giving  to  the  evacuations  a  highly  bilious  appear- 
ance, although  there  may  have  been  no  increased  production  of  the 
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colouring  matter.  It  is  very  probable  that  many  of  the  general  secre- 
tory stimulants  may  have  this  effect  in  emulging  the  liver,  and  thus 
seem  occasionally  to  increase  the  ordinary  quantity  of  bile  evacuated. 
Many  substances,  supposed  at  various  times  to  have  a  special  influence 
on  the  liver,  may  have  acquired  their  reputation  in  this  way ;  but,  not 
producing  obvious  bilious  evacuations  under  ordinary  circumstances, 
and  as  a  general  result,  have  not  sustained  this  reputation. 

In  former  times,  during  the  prevalence  of  the  absurd  doctrine  of 
signatures,  a  notion  prevailed,  that  yellow  substances  were  specially 
efficient  in  increasing  the  flow  of  bile ;  and  hence  rhubarb,  turmeric,  the 
yolk  of  eggs,  etc.  acquired  some  repute  as  cholagogues.  This  notion 
requires  at  present  no  refutation. 

It  follows,  from  what  has  been  said  above,  that  we  are  to  treat  here 
as  cholagogues  only  substances  which  are  known  to  increase  the  secre- 
tion of  bile,  as  measured  by  the  augmented  quantity  of  the  coloured 
liquid  evacuated,  or  by  the  deepened  intensity  of  the  colour.  Some 
may  be  disposed  to  doubt  the  possession  of  this  specific  property  by 
any  medicine;  and  the  number  of  medicines  is  certainly  not  great 
which  are  known  to  possess  it;  but,  when  it  is  considered  that  the 
administration  of  certain  substances  is  uniformly,  or  almost  uniformly, 
followed  by  bilious  stools,  no  matter  what  may  be  the  state  of  the 
system,  whether  in-  health  or  disease,  and  that  this  effect  may  be  re- 
peated as  often  as  the  dose  of  the  medicine  is  repeated,  showing  that  it 
is  not  dependent  on  the  mere  evacuation  of  the  reserved  bile  of  the  gall- 
bladder, we  cannot  reasonably  deny  the  existence  of  such  a  class. 


Like  all  other  organs,  the  liver  may  be  irritated  to  a  point  at  which 
its  function  is  diminished  or  suspended.  If,  in  this  condition  of  the 
organ,  medicines  are  administered  which  abate,  without  entirely  re- 
moving the '  excitement,  it  may  be  reduced  to  that  degree  at  which 
function  is  promoted,  and  the  secretion  of  bile  may  thus  be  increased. 
Hence,  when  the  liver  is  actively  congested,  and  the  biliary  function 
checked,  the  administration  of  emetic  substances  in  nauseating  doses, 
or  of  arterial  sedatives,  may,  on  the  principle  referred  to,  prove  chola- 
gogue.  Thus,  antimonials  promote  the  hepatic  secretion,  when  it  is 
restrained  by  high  vascular  irritation  or  active  congestion,  as  in  bilious 
fevers,  and  the  early  stage  of  hepatic  inflammation.  Warm  baths  have 
the  same  effect  by  their  relaxing  operation. 

Any  excitant  influence  upon  the  portal  circulation  in  the  liver,  which 
moderately  increases  it,  may  stimulate  the  secretory  function,  and  pro- 
duce an  increased  flow  of  bile.  One  of  the  influences  of  this  kind  is 
'mechanical  agitation  of  the  liver,  such,  for  example,  as  is  experienced 
in  horseback  riding,  and  exercise  in  a  jolting  carriage,  both  of  which 
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act  as  cholagogue  agents  in  a  torpid  or  inert  state  of  the  organ  ;  but  are, 
on  the  contrary,  injurious,  when  the  function  is  inoperative  in  conse- 
quence of  an  overwhelming  active  congestion. 

Of  a  similar  nature  is  the  operation  of  emetics  on  the  hepatic  function. 
I  do  not  hei-e  allude  to  the  emulgent  effect  produced  by  their  pressure. 
This  has  been  already  noticed.  But  the  agitation  of  this  very  pressure  ex- 
cites the  function,  and  thus  often  positively  increases  the  secretion  of 
bile.  Hence  the  use  of  emetics  in  jaundice,  dependent  on  the  suspension 
of  this  secretion.  An  antimonial  emetic  is  among  the  most  effectual 
remedies  in  that  disease: 

Heat,  too,  is  a  powerful  excitant  of  the  hepatic  function.  There  is  an 
obvious  reason  why  this  should  be  so.  When  the  system  is  heated  above 
the  normal  standard,  there  is  less  of  its  superfluous  carbon  thrown  off  by 
the  lungs  in  the  shape  of  carbonic  acid,  because  the  heat  generated  by 
the  oxidation  of  the  carbon  is  not  wanted.  This  element,  therefore,  which 
is  noxious  in  excess,  must  seek  some  other  outlet,  by  which  it  may 
.escape,  without  undergoing  this  kind  of  combustion  in  the  body.  Such 
an  outlet  it  finds  through  the  liver,  by  which  it  is  thrown  off  in  the  shape 
of  fatty  matter  or  cholesterin;  and,  to  accomplish  this  depuration,  nature 
has  established  such  a  relation  between  heat  and  the  liver,  that  the 
former  is  a  powerful  stimulant  to  the  secretory  function  of  the  latter. 
The  excitation  produced  by  heat  is  often  carried  to  excess;  and  hence 
the  bilious  diarrhoea,  and  the  cholera  morbus  or  vomiting  and  purging 
of  bile,  so  common  in  hot  weather.  Not  unfrequently  the  stimulation 
passes  the  secreting  point,  producing  high  vascular  congestion  or  in- 
flammation. Often,  moreover,  a  steady  continuance  of  the  influence  at 
the  point  of  increased  secretion,  ends,  after  a  time,  in  wearing  out  the 
excitability  of  the  organ,  and  a  torpid  or  inert  condition  of  the  function 
results.  It  is  only,  therefore,  by  a  moderate  and  intermittent  action 
that  heat  proves  cholagogue.  Though  more  powerful  as  a  cause  of  dis- 
order in  this  way,  than  efficient  as  a  remedy,  it  may  nevertheless  be 
used  with  advantage  in  stimulating  the  torpid  liver,  when  the  torpidity 
does  not  depend  upon  a  previous  pathological  influence  of  heat  itself. 
A  hot  bath  may  be  used  advantageously  for  this  purpose.  I  have  already 
stated  that  the  warm  bath  may  act  as  cholagogue,  by  producing  relax- 
ation, in  an  opposite  state  of  the  organ,  when  the  function  is  suppressed 
by  over-excitement  of  the  liver. 

Another  method  by  which  the  secretion  of  bile  is  promoted  is  by  the 
contact  of  irritant  substances  with  the  mucous  coat  of  the  duodenum. 
Reference  has  been  already  made,  more  than  once,  to  the  sympathetic 
relation  existing  between  a  secreting  gland  and  the  surface  of  the  cavity 
into  which  its  outlet  opens,  as,  for  example,  between  the  salivary  glands 
and  the  inside  of  the  mouth.  Just  as  irritants,  applied  to  the  buccal 
mucous  membrane,  excite  a  flow  of  saliva,  so  may  irritants  of  almost 
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any  kind,  remaining  for  a  sufficient  length  of  time  in  contact  with  the 
inner  surface  of  the  duodenum,  produce  a  flow  of  bile;  and  hence 
numerous  bodies  may  occasionally  prove  cholagogue,  without  any 
special  influence  over  the  function.  Such,  probably,  are  most  of  the 
drastic  cathartics. 

In  relation  to  the  special  cholagogue  medicines,  I  have  already  treated 
of  almost  all  which  are  known  to  belong  to  the  class.  It  will  be  sufficient 
here  simply  to  mention  these,  and  to  refer  to  the  observations  elsewhere 
made,  for  a  particular  account  of  their  mode  of  action  and  therapeutic 
application  in  this  respect. 

THE  MERCURIALS  are  beyond  all  comparison  the  most  powerful  chola- 
gogue agents,  and  are  much  and  very  advantageously  used  in  this  capa- 
city. (See  vol.  ii.  p.  264.)  Of  these  calomel  and  the  mercurial  pill  are 
most  used;  the  former  being  much  the  more  effective  of  the  two.  As 
stated  on  a  former  occasion,  the  mercurials  are  much  more  efficient  in 
,  this  way  when  swallowed,  than  when  applied  externally;  because,  in 
the  former  method,  they  are  absorbed  into  the  portal  veins,  and  dis- 
tributed immediately  to  the  secretory  structure  of  the  liver,  along  with 
the  materials  out  of  which  the  bile  is  made ;  while,  by  the  latter,  they 
reach  the  organ  in  much  smaller  proportion  through  the  hepatic  artery, 
which  is  probably  intended  to  nourish  the  liver,  rather  than  afford  it 
matter  for  secretion. 

NITROMURIATIC  ACID  is  probably  next  to  the  mercurials,  in  cholagogue 
power,  of  all  the  medicines  which  operate  by  a  special  influence  on  the 
secretory  function.  The  same  remark,  as  to  the  greater  cholagogue 
efficiency  of  internal  than  of  external  application,  may  be  made  of  this 
remedy  as  of  the  mercurials.  For  an  account  of  its  properties  and  uses, 
see  vol.  i.  p.  3T3. 

CHLORINE-WATER,  and  the  compounds  which  chlorine  forms  with  the 
alkalies,  are  supposed  to  have  some  cholagogue  power.  (See  vol.  ii.  p. 
3U.) 

ALOES  has,  I  think,  undoubtedly  a  stimulant  influence  on  this  func- 
tion, of  which  a  strong  proof  is  afforded,  in  its  frequent  efficiency  in  re- 
storing the  suspended  secretion  of  bile  in  jaundice,  sometimes  even  when 
mercury  has  failed.  (See  vol.  ii.  p.  528.) 

DANDELION  or  TARAXACUM  is  supposed  to  promote  the  secretion  of 
bile,  and  to  have  an  alterative  influence  over  the  liver,  and  hence  is 
much  used  in  cases  attended  with  a  deficiency  of  that  secretion,  and  in 
chronic  inflammation  of  th^;  organ.  Though  I  have  employed  the  medi- 
cine very  often  and  freely  in  these  affections,  I  confess  that  I  feel  quite 
uncertain  in  what  degree  to  consider  it  efficient ;  for,  having  almost  al- 
ways given  it  with  mercury  or  nitromuriatic  acid,  I  have  found  it  diffi- 
cult to  decide  how  much  of  the  good  effect  was  ascribable  to  these  medi- 
cines, and  how  much  to  the  dandelion.  I  am,  however,  inclined  to 
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the  opinion,  that  it   has  some  stimulant   influence  over  the  hepatic 
function. 

LEPTANDRA  (U.  S.)  has  considerable  reputation  as  a  cholagogue.  Its 
officinal  history  is  somewhat  curious.  Introduced,  with  the  name  of  Vero- 
•nica,  into  the  secondary  catalogue  of  the  first  edition  (A.D.  1820)  of  the 
U.  S.  Pharmacopoeia,  it  was  continued  in  the  same  position  in  the  second 
edition  (1830),  was  omitted  altogether  in  the  third  and  fourth  editions 
(1840  and  1850),  and  was  finally  readopted  in  the  fifth  or  present  edi- 
tion ;  and  so  great  was  the  change  of  opinion  in  its  favour  that,  instead 
of  being  put  into  the  secondary  catalogue,  it  now  holds  a  place  in  the 
primary.  It  is  the  root  of  Veronica  Virginica  of  Linnaeus,  Leptandra 
Virginica  of  Nuttall,  a  perennial  herbaceous  plant,  growing  in  rich 
woods,  and  highland  meadows  throughout  the  U.  States,  east  of  the 
Mississippi.  The  vernacular  name  of  the  plant  was  formerly  Culver's 
physic,  but  this  has  given  way  to  the  scientific  title,  which  is  now  gen- 
erally used  in  common  language.  The  stem  is  simple,  smooth,  erect, 
three  or  four  feet  high,  having  leaves  in  whorls,  and  ending  in  a  spike 
of  white  flowers. 

The  root,  or  more  properly  the  rhizome  or  root-stalk,  is  several  inches 
long,  from  two  to  four  lines  thick,  sometimes  branching,  with  numerous 
long  slender  radicles.  As  in  the  shops,  it  is  usually  in  broken  pieces,  an 
inch  or  more  long,  either  beset  with  radicles,  or  rough  with  their  stumps 
when  broken.  They  are  very  hard,  of  difficult  fracture  and  of  ligneous 
consistence.  The  colour  of  the  rhizome  is  a  dark-brown  externally,  but 
lighter  within;  that  of  the  radicles  almost  black.  The  odour  is  not  dis- 
agreeable though  faint;  the  taste  bitterish,  somewhat  nauseous,  and 
slightly  acrid.  It  yields  its  virtues  to  water  and  alcohol.  A  proximate 
principle,  to  which  the  name  of  leptandrin  has  been  attached,  has  been 
extracted  from  the  root  by  Mr.  Wayne,  of  Cincinnati,  who  believes  it  to 
represent  the  activity  of  the  medicine.  It  is  in  acicular  crystals,  some- 
what bitter,  and  soluble  in  water,  alcohol,  and  ether.  For  the  mode 
of  extracting  it,  the  reader  is  referred  to  the  U.  S.  Dispensatory,  12th 
edition.  Leptandrin,  however,  is  not  isolated  for  use.  Besides  this  prin- 
ciple, the  root  contains  also  a  volatile  oil,  and,  according  to  Prof.  F.  F. 
Mayer,  of  New  York,  a  peculiar  glucoside,  bearing  a  close  resemblance 
to  senegin,  or  the  acrid  principle  of  seneka. 

The  root  is  said,  when  fresh,  to  be  violently  cathartic,  and  sometimes 
emetic ;  when  dried,  to  be  much  milder  and  less  certain.  Having  never 
employed  it,  I  am  unable  to  say  anything  of  its  remedial  character  from 
observation;  but  the  "Eclectic"  practitioners,  who  make  great  use  of 
it,  believe  it  to  possess  extraordinary  cholagogue  powers,  and,  on  this 
account,  to  be  a  good  substitute  for  calomel  in  all  hepatic  affections  in 
which  an  increased  secretion  of  bile  is  indicated.  Their  practice  has 
been  imitated  by  many  regular  physicians ;  and  I  have  heard  from  such 
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a  source  strong  testimonials  in  support  of  this  view  of  its  powers.  The 
"Eclectics"  use  a  resinous  preparation  made  by  precipitating  the  tinc- 
ture with  water,  which  they  have  improperly  named  leptandrin ;  as  this 
title  should  be  confined  to  the  pure  active  principle ;  while  the  resinous 
precipitate  referred  to  is  complex,  containing  probably  an  inert  resin 
as  one  of  its  ingredients,  and  an  uncertain  portion  of  the  really  active 
matter  of  the  root.  The  dose  of  the  powder  as  an  aperient  cholagogue 
is  from  twenty  grains  to  a  drachm,  that  of  the  precipitated  impure  resin 
from  two  to  four  grains.  A  fluid  extract  has  been  prepared,  of  such 
strength  that  a  fluidounce  of  it  represents  a  troyounce  of  the  root,  and 
the  dose  of  which,  therefore,  is  from  twenty  to  sixty  minims. 


In  relation  to  the  therapeutic  uses  of  the  cholagogues,  all  that  is  neces- 
sary has  been  already  stated,  in  the  remarks  made  upon  mercury  in  gen- 
eral as  an  alterative  (see  ii.  264),  and  upon  calomel  as  a  purgative 
(ii.  561).  It  may  be  proper  to  notice  here  one  effect  of  these  medicines, 
which,  though  not  directly  therapeutic,  may  be  taken  advantage  of  for 
the  promotion  of  the  action  of  other  medicines.  A  congested  state  of 
the  portal  circulation  necessarily  impedes  the  operation  of  medicines 
through  absorption  from  the  alimentary  canal,  as  the  fulness  of  the  capil- 
laries resists  the  entrance  of  substances  into  them.  Consequently,  the 
cholagogues,  by  unloading  this  circulation,  through  increase  of  the 
hepatic  secretion,  and  perhaps  an  increased  movement  of  the  blood 
through  the  capillaries  of  the  organ,  facilitate  the  absorption  of  medi- 
cines from  the  primse  viae,  and  thus  promote  their  action  on  the  system. 


CHAP.  I.]  EMMENAGOGUES.  703 


"VIZ. 

EMMENAGOGUES. 

THESE  are  medicines  which  have  the  special  property  of  promoting 
the  menstrual  discharge.  Difference  of  opinion  has  existed  in  regard  to 
the  nature  of  this  evacuation,  whether  it  is  to  be  considered  as  a  secre- 
tion or  hemorrhage.  That  it  is  not  the  result  of  secretion,  in  the  sense 
in  which  some  modern  physiologists  regard  this  function,  as  performed, 
namely,  through  the  agency  of  cells,  is  very  obvious;  for,  examined  by 
the  microscope,  it  is  found  to  contain  the  red  corpuscles  of  the  blood 
unchanged,  and  these  could  hardly  have  entered  into  the  interior  of  a 
cell  with  a  perfect  integrity  of  their  envelope. 

But,  though  not  a  secretion,  in  this  sense  of  the  term,  it  cannot,  I 
think,  be  considered  as  a  simple  hemorrhage.  The  liquid  eliminated 
differs  from  blood  in  some  material  points,  the  most  prominent  of  which 
is  its  want  of  coagulability.  It  is  urged>  in  reply  to  this  objection,  that 
the  property  of  coagulation  is  lost  in  consequence  of.  the  slowness  with 
which  the  blood  oozes  out  from  the  vessels,  and  of  its  intimate  mixture 
with'  the  mucus.  But  the  menstrual  fluid  often  escapes  in  considerable 
quantities,  still  characterized  by  its  want  of  coagulability;  and  it  is  only 
when  the  normal  discharge  is  replaced  by  a  true  hemorrhage,  that  the 
fibrin  exhibits  its  coagulating  property.  There  are  generally  also  dif- 
ferences in  colour  and  odour,  which  indicate  an  absence  of  perfect  iden- 
tity with  blood.  Besides,  the  discharge  is  frequently  preceded  and  fol- 
lowed by  the  escape  of  a  whitish  or  colourless  liquid ;  and  there  seems 
to  be  a  gradual  passage  from  one  of  these  kinds  of  discharge  to  the  other; 
and  sometimes,  indeed,  an  intermediate  condition  between  the  two.  The 
menstrual  fluid,  therefore,  differs  from  pure  blood.  It  is  undoubtedly 
separated  from  the  circulating  mass,  and  probably  undergoes  some  modi- 
fication in  the  act  of  separation.  The  term  secretion,  in  its  widest  sense, 
might  apply  to  a  liquid  of  this  kind.  The  menses,  therefore,  in  this  view 
of  the  subject,  may  be  looked  on  as  a  secretion. 

That  it  is  not  a  mere  hemorrhage  would  seem  also  to  be  inferrible 
from  the  following  considerations;  that  it  occurs  at  a  regular  period, 
and  in  obedience  to  certain  fixed  laws;  that  it  has  an  important  influ- 
ence upon  conception  ;  that,  from  its  regular  periodicity,  it  is  probably 
under  the  control  of  the  organic  nervous  centres;  and  that  it  does  not 
depend,  as  hemorrhage  generally  does,  either  on  a  simple  general  or 
local  plethora,  a  morbid  state  of  the  blood,  or  a  relaxed  and  debilitated 
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state  of  the  vessels.  The  system  may  be  in  every  stage  of  plethora, 
from  the  lowest  to  the  highest,  and  the  uterus  in  every  grade  of  active 
congestion  up  to  inflammation,  and  yet  the  menstrual  flux  shall  not 
occur,  except  at  the  appointed  time.  It  can  scarcely  be  doubted  that, 
under  the  special  laws  governing  the  female  economy,  and  operating 
probably  through  the  organic  nervous  centres,  the  vessels  of  the  uterus 
assume  at  certain  periods  a  special  condition,  in  which  a  certain  amount 
of  blood  is  thrown  off,  somewhat  modified  in  its  obvious  characters,  and 
with  an  important  purpose.  It  is  then,  strictly  speaking,  a  special  func- 
tion that  is  performed,  in  the  act  of  menstruation. 

Some  deny  that  there  are  any  emmenagogues,  that  is,  medicines  cal- 
culated to  promote  menstruation  by  a  special  influence.  But  why 
should  there  not  be  such  medicines  ?  The  process  has  been  shown  to 
be  an  important  and  peculiar  function ;  and  what  is  there  in  it,  so  dif- 
ferent from  other  functions,  that  it  cannot  have  its  special  stimulants? 
From  analogy  we  should  rationally  infer  that  it  would  probably  have 
such  stimulants ;  and  the  question  is  then  one  of  mere  experience  and 
observation,  whether  it  has  or  not.  Now  assuredly  there  are  medi- 
cines, under  the  influence  of  which  the  menses,  long  suppressed,  are 
very  frequently  restored,  and  when  existing  are  increased;  and  some 
have  been  found  to  have  much  greater  influence  than  others,  independ- 
ently of  any  difference  in  mere  stimulant  power  over  the  uterine  circu- 
lation. That  they  operate  less  uniformly  than  some  other  secretory 
stimulants,  and  often  fail  to  act  at  all,  probably  depends  on  the  fact, 
that,  in  order  to  the  performance  of  the  function,  there  must  be  a 
special  state  of  the  uterus  induced,  and  this  can  be  induced  normally 
only  at  particular  periods.  Unless  in  this  condition  of  the  womb,  em- 
menagogues cannot  act  as  such.  They  may  produce  local  plethora  of 
the  organ  and  consequent  hemorrhage,  but  they  cannot  bring  on  the 
proper  menstrual  flux.  They  may,  however,  aid  nature  in  inducing 
the  peculiar  condition  referred  to,  and,  when  it  exists,  may  bring  /on  the 
exercise  of  the  function  to  which  nature  herself  may  be  inadequate. 

Except  in  its  periodicity,  menstruation  obeys  the  same  general  laws 
with  the  other  secretory  functions,  and  the  influences  which  promote  it 
operate  upon  the  same  general  principles. 

Not  unfrequently  the  function  is  suppressed  in  consequence  of  a 
vascular  irritation  or  active  congestion  of  the  womb,  with  or  without 
general  plethora  and  excitement,  in  obedience  to  the  general  law,  that 
a  certain  excess  of  excitement  in  an  organ  diminishes  or  suspends  its 
function.  Under  these  circumstances,  whatever  diminishes  the  excite- 
ment down  to  the  point  at  which  it  is  calculated  to  increase  function, 
may  bring  on  the  discharge;  and  bleeding,  the  saline  cathartics,  the 
autiinonials  and  other  refrigerants,  the  free  use  of  warm  diluent  liquids, 
the  warm  bath,  etc.,  may  act  as  emmenagogues,  if  not  carried  so  far 
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as  to  substitute  a  state  of  depression  for  that  of  excitation  previously 
existing. 

Again,  like  all  other  functions,  menstruation  is  defective  or  sup- 
pressed through  a  want  of  sufficient  energy,  either  of  the  uterus  itself, 
or  the  nervous  centres  which  govern  it.  The  organ  is  in  a  state  of  torpor, 
inertness,  or  debility.  This  condition  may  be  entirely  local ;  in  which 
case  medicines  calculated  specially  to  stimulate  the  uterus  itself,  or  its 
nervous  centres,  operate  as  emmenagogues.  Or  it  may  depend  on  a 
debilitated  state  of  the  system  generally,  and  especially  upon  an  im- 
poverished condition  of  the  blood,  in  which  that  fluid  is  incapable  of 
affording  the  necessary  healthy  stimulus  to  the  function.  In  such  a  case, 
it  is  obvious  that  the  remedies,  calculated  to  bring  about  a  return  of 
the  function,  are  those  which  are  fitted  to  give  energy  to  the  system  at 
large  ;  as  tonics,  a  nutritious  diet,  and,  in  the  anemic  state  of  the  blood, 
the  chalybeates  especially. 

When,  so  far  as  can  be  discovered,  there  is  no  excitation  or  depression 
of  the  system  or  the  organ,  and  yet  the  function  is  insufficiently  per- 
formed, or  not  at  all,  the  application  of  a  gentle  stimulation  to  the 
uterus,  without  anything  specific  in  its  character,  will  often  induce  a 
return  of  the  menses.  Purges  which  irritate  the  lower  portion  of  the 
bowels,  and  stimulating  diuretics  which  produce  the  same  effect  on 
the  urinary  passages,  may  act  on  the  uterus  and  its  appendages  by  a 
kind  of  contiguous  sympathy,  and  thus  stimulate  its  function.  Stimu- 
lating injections  into  the  vagina,  as,  for  example,  of  solution  of  am- 
monia sufficiently  diluted,  will  have  the  same  effect.  The  hot  hip-bath 
operates  in  a  similar  manner.  But  perhaps  no  direct  excitant  agency 
is  equal  to  that  of  electricity,  which  has  frequently  a  powerful  effect  in 
restoring  the  menses.  (See  i.  539.)  Active  and  vigorous  exercise  often 
has  the  same  effect.  Even  a  fixed  attention  of  the  mind  upon  the  func- 
tion will  sometimes,  it  is  asserted,  bring  it  into  operation. 

The  proper  or  special  emmenagogues  probably  operate  by  absorption 
into  the  circulation,  and  a  direct  action  on  the  uterus,  the  ovaries,  or  the 
nervous  centres,  or  all  three  together,  so  as  to  induce  the  menstrual 
tendency,  at  the  same  time  that  they  directly  excite  the  uterine  vessels. 

Whatever  may  be  the  methods  employed,  they  are  most  effectual 
when  brought  to  bear  upon  the  system  at  the  regular  period  for  the 
menstrual  effort,  at  which  time  very  slight  causes  are  often  sufficient  to 
bring  on  the  discharge.  When  pain,  or  a  sense  of  weight  in  the  loins, 
flushed  face,  headache,  and  various  abnormal  sensations,  give  evidence 
that  the  period  is  present,  it  will  often  happen  that  warm  pediluvia,  the 
warm  bath,  or  warm  gently  stimulating  and  diaphoretic  teas,  taken  at 
bedtime,  will  restore  the  function. 

In  considering  the  several  medicines  which  have  claims  to  be  treated 
VOL.  IT. — 45 
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as  eniinenagoguc,  we  find  that  they  may  be  arranged  in  three  or  four 
subdivisions,  based  in  part  upon  the  possession  of  other  than  pure  em. 
menagogue  properties.  Thus,  we  have  tonics,  purgatives,  and  stimu- 
lating diuretics,  which  appear  to  possess  special  influence  over  this  func- 
tion also;  while  certain  medicines,  without  particular  tendency  to  other 
functions,  are  peculiarly  and  prominently  emmenagogue.  Under  these 
divisions,  I  shall  consider  the  several  medicines  which  seem  to  me  to 
merit  a  place  in  this  class. 

1.  Tonic  Emmenagogues. 
I.   IEON. 

FERRUM. 

The  preparations  of  iron  are,  I  believe,  among  the  most  effective  ern- 
menagogues.  They  were  employed  in  this  capacity  at  the  earliest  pe- 
riod of  medical  history,  and  have  enjoyed  a  scarcely  interrupted  popu- 
larity down  to  the  present  times.  Iron  is  now  universally  admitted  to 
be  absorbed,  and  to  operate  through  the  blood.  One  of  the  most  fre- 
quent sources  of  insufficient  and  suppressed  menstruation  is  an  im- 
poverished or  anemic  condition  of  the  blood ;  and  iron  is,  beyond  all 
other  medicines,  most  effective  in  correcting  this  condition.  It  thus 
produces  its  emmenagogue  effect  by  removing  the  cause  of  amenorrhoea. 
But  I  am  strongly  under  the  impression  that  it  does  something  more. 
It  certainly  often  exercises  this  power,  in  cases  where  there  is  no  reason 
to  suspect  the  existence  of  anaemia.  It  is  possible,  that  the  effect,  in  this 
case,  may  be  owing  to  the  enriching  of  the  blood,  which  thus  becomes 
more  stimulant  to  the  function.  But  why  not  admit  that  iron  is  one  of 
the  natural  healthful  excitants  of  menstruation,  operating  directly  on  the 
organs  concerned,  whether  the  nervous  centres,  the  ovaries,  or  the  uterus, 
and  sustaining  them  in  a  condition  best  fitted  for  the  performance  of 
the  office  assigned  ?  I  can  see  no  difficulty  in  admitting  this  claim  on 
the  part  of  the  chalybeates,  and  consequently  in  ranking  them  among 
the  special  emmenagogues. 

They  are  contraindicated  only  in  plethoric  states  of  the  system,  and 
in  active  congestion  of  the  generative  organs. 

Any  one  of  the  preparations  may  be  used  which  is  capable  of  pro- 
ducing the  general  effects  of  the  chalybeates  on  the  system ;  but  the 
Powder  of  Iron,  or  Reduced  Iron  (PERRI  PULVIS,  U.  S.  1850,  or  FER- 
RUM REDACTUM,  U.  S.),  or  the  Pills  of  Carbonate  of  Iron  (PILULE 
FERRI  CARBONATIS,  U.  S.),  commonly  called  Valleys  ferruginous  pills, 
are  those  which,  on  the  whole,  are  probably  most  efficient.  But  upon 
the  choice  of  the  ferruginous  preparations,  as  well  as  in  reference  to  their 
dose,  and  mode  of  exhibition,  the  reader  is  referred  to  the  general  sub- 
ject of  iron  (vol.  i.  p.  440). 
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Iron  is  very  often  given  in  combination  with  other  emmenagogues, 
especially  with  aloes  and  myrrh,  which  are  conjointly  indicated  in  very 
many  cases.  It  should  be  given  in  moderate  doses,  three  times  daily, 
and  steadily  continued,  either  till  the  desired  effect  is  produced,  or  until 
the  system  becomes  so  plethoric  as  to  offer  a  contraindication  to  its 
further  use. 


II.   MYRRH. 

MYRRHA.  U.  S.,  Br. 

Myrrh  has  been  fully  described  among  the  tonics.  (See  vol.  i.  p.  304.) 
Though  I  confess  that  I  cannot  bear  a  strong  personal  testimony  to  the 
emmenagogue  properties  of  this  medicine;  yet  the  general  medical 
opinion,  which  has  so  long  maintained  it  among  the  standard  remedies 
in  amenorrhoea,  can  scarcely  have  been  quite  mistaken.  It  is  used  un- 
der circumstances  similar  to  those  which  call  for  the  chalybeates,  and 
is  very  often  associated  with  them ;  but  is  more  especially  adapted  to 
cases  in  which  amenorrhcea  is  conjoined  with  chronic  pectoral  disease. 
For  its  dose  and  modes  of  administration,  I  must  content  myself  with 
referring  to  former  articles  on  the  subject.  (See  as  above,  i.  304.)  It 
is  almost  always  given  in  combination  with  other  medicines,  and  forms 
an  ingredient  in  a  considerable  number  of  officinal  preparations,  used 
with  a  view,  partly  at  least,  to  the  emmenagogue  effect.  See  Compound 
Decoction  of  Aloes  (ii.  531);  Compound  Mixture  of  Iron  (i.  451);  Pills 
of  Aloes  and  Myrrh  (ii.  530)  ;  Compound  Pills  of  Iron  (i.  451);  and 
Compound  Galbanum  Pills  (i.  603). 


III.  TANSY. 

TANACETUM.  U.S. 

This  is  much  more  employed  in  domestic  than  in  regular  medical 
practice.  The  extent  to  which  it  has  been  long  used,  and  continues  to 
be  used  in  families,  with  a  view  to  its  effects  upon  the  uterine  function, 
especially  among  country  people,  proves,  I  think,  that  it  is  not  without 
powers  of  this  kind ;  and  I  have  been  assured,  upon  good  medical 
authority,  that  it  is  not  only  an  excellent  emmenagogue,  but  possessed 
of  considerable  powers  in  promoting  uterine  contraction.  The  volatile 
oil  has  been  frequently  used  with  a  view  to  produce  abortion;  and 
reference  has  already  been  made  to  three  cases  of  death,  caused  by  it 
in  this  country.  (See  vol.  i.  p.  311.)  As  an  emmenagogue,  it  is  best 
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employed  in  the  form  of  infusion  (ibid.),  and  should  be  exhibited  most 
freely  at  the  period  when  the  menses  ought  to  appear  in  their  due 
course. 


2.  Purgative  Emmenagogues. 

Most  of  the  drastic  purgatives  sometimes  prove  emmenagogue, 
through  their  irritant  action  upon  the  lower  bowels,  extended  probably 
by  sympathy  to  the  uterine  system.  But  there" are  two  cathartics  to 
which  this  property  is  supposed  specially  to  belong,  and  which,  there- 
fore, deserve  particular  notice  here. 

I.  ALOES. 
ALOE. 

For  a  particular  account  of  aloes  as  a  purgative,  see  volume  ii.  page 
523.  That  this  medicine  has  a  powerful  influence  in  promoting  men- 
struation, we  have  sufficient  proof  in  the  united  testimony  of  ages,  and 
its  almost  universal  employment  for  the  purpose  at  the  present  time, 
both  in  regular  and  irregular  practice.  Of  the  numerous  compounds 
used  in  the  treatment  of  amenorrhoea,  aloes  is  generally  one,  if  not  the 
most  prominent  of  the  ingredients.  It  is  supposed  by  some  to  act 
simply  as  a  purgative,  through  its  irritant  influence  on  the  lower 
bowels.  I  have  myself  no  doubt  that  its  operation  on  the  uterus  is  as 
direct  as  upon  the  colon  and  rectum.  There  is  good  reason  to  believe 
that  it  operates  on  both  parts  through  the  circulation.  Absorbed  into 
the  blood, 'and  circulating  through  the  system,  it  affects  especially  those 
parts  which  are  peculiarly  susceptible  to  its  influence ;  and  the  uterine 
system  bears,  in  this  respect,  the  same  relation  to  it  as  the  mucous 
membrane  of  the  alimentary  canal.  A  strong  proof  of  this  is,  that  it 
often  appears  to  act  as  an  emmenagogue,  without  any  purgation,  or 
observable  irritation  of  the  bowels.  It  is,  however,  peculiarly  applica- 
ble to  cases  in  which  amenorrhcea  is  accompanied  with  constipation. 
As  it  is  both  locally  and  generally  somewhat  stimulant,  it  should  not 
be  used  in  plethoric  conditions  of  the  system,  or  active  congestion  of 
the  uterus;  but  may  be  given  in  all  other  cases  of  amenorrhoea. 

There  are  two  modes  of  exhibiting  it,  one  in  full  purgative  doses,  the 
other  in  small  doses  frequently  repeated.  When  the  menstrual  period 
is  at  hand,  it  will  probably  prove  most  efficient  if  given  in  the  former 
method,  so  as  to  operate  energetically  on  the  bowels;  in  the  dose,  for 
example,  of  from  ten  to  twenty  grains.  Thus  given,  it  sometimes  brings 
on  an  immediate  flow  of  the  menses.  But,  in  general,  it  is  best  ad- 
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ministered  in  small  and  repeated  doses,  so  as  to  operate  not  more  than 
once  or  twice  daily,  and  to  sustain  a  moderate  but  prolonged  effect 
upon  the  pelvic  viscera.  It  may  be  used  in  this  manner  for  months,  if 
necessary,  being  suspended  if  found  to  produce  great  irritation  of  the 
rectum.  The  dose,  for  this  purpose,  is  from  one  to  three  grains,  which 
may  be  repeated  twice  or  three  times  daily.  It  is  most  frequently  given 
in  combination  with  iron  or  myrrh,  or  with  the  two  jointly.  For  an 
account  of  the  forms  in  which  it  is  exhibited,  see  page  530.  The  fol- 
lowing are  the  officinal  combinations  given  with  a  view  to  the  em- 
menagogue  effect:  —  Compound  Decoction  of  Aloes  (ii.  531);  Pills  of 
Aloes  and  Iron  (ii.  531);  Pills  of  Aloes  and  Myrrh,  or  Rufus's  pills 
(ii.  530);  Compound  Pills  of  Rhubarb  (ii.  520);  Powder  of  Aloes  and 
Canella,  or  hiera  picra  (ii.  531)  ;  Tincture  of  Aloes  and  Myrrh,  or  the 
old  elixir  proprietatis  (ii.  531);  and  Tincture  of  Rhubarb  and  Aloes, 
the  old  elixir  sacrum  or  sacred  elixir  (ii.  520).  The  powder  of  aloes 
and  canella,  or  hiera  picra,  is  a  good  deal  used  among  the  lower  classes 
as  an  emmenagogue.  It  owes  all  its  properties  of  this  kind  to  the 
aloes  it  contains ;  as  the  canella  is  in  but  small  proportion,  and  acts 
only  as  an  aromatic  addition. 


II.  BLACK  HELLEBORE. 

HELLEBORUS.  U.S. 

This,  or  an  analogous  species  of  Helleborus,  was  employed  as  an  em- 
menagogue in  the  earliest  times.  Among  the  moderns,  its  reputation 
in  this  capacity  is  due  mainly  to  Dr.  Mead,  who  strongly  recommended 
it.  Since  his  times,  however,  much  difference  of  opinion  has  existed  in 
relation  to  its  powers.  Among  the  skeptics  was  Dr.  Cullen,  who  states 
in  his  Materia  Medico,  that,  in  many  trials,  he  had  "never  found  the 
emmenagogue  virtues  of  this  medicine,"  nor  had  he  met  with  any  prac- 
titioners of  his  country  "who  had  better  success."  My  own  little  ex- 
perience with  it  coincides  with  that  of  Dr.  Cullen ;  but  I  have  ascribed 
my  want  of  success  to  the  impaired  condition  of  the  medicine,  as  kept 
in  our  shops  at  the  time  when  I  made  trial  of  it.  Others,  however,  give 
decided  testimony  in  favour  of  its  efficiency.  Dr.  Chapman  speaks 
favourably  of  it  in  his  Elements  of  Therapeutics  (2d  ed.,  i.  21),  con- 
sidering it  "  useful,  when  it  purges,  in  painful  menstruation,  attended 
with  torpor  and  constipation  of  the  bowels,  and,  perhaps,  with  some 
degree  of  insensibility  of  the  uterus  itself."  Dr.  Eberle,  on  the  contrary, 
states  that  his  own  experience  has  led  him  to  a  different  conclusion. 
"  It  does  not  appear  to  me,"  he  says,  "that  its  cathartic  effects  are,  un- 
der any  circumstances,  necessary,  or  even  accessary  to  the  attainment 
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of  its  emmenagogue  results.  I  have  been  much  in  the  habit  of  employ- 
ing this  article  in  amenorrhcea,  and  it  has  always  appeared  to  me  that, 
whenever  it  purged  freely,  it  was  less  apt  to  induce  the  desired  effects." 
(Treatise  on  Mat.  Med.,  etc.,  4th  ed.,  i.  429.)  I  am  disposed  to  admit 
that,  in  moderate  doses,  twice  or  three  tinges  a  day,  it  will  occasionally 
exhibit,  as  has  been  asserted,  a  tendency  to  act  upon  the  uterus ;  though 
I  am  also  quite  convinced  that  the  practitioner  who  uses  the  root,  or  its 
preparations,  as  found  in  this  country,  in  the  doses  ordinarily  prescribed, 
will  very  often  fail.  The  preparation  most  commonly  employed  as  an 
emmenagogue  is  the  tincture,  often  called  tinctura  Melampodii,  the  dose 
of  which  is  from  twenty  drops  to  a  fluidrachm,  twice  or  three  times  a 
day.  If  given  in  a  small  cupful  of  infusion  of  tansy,  horehound,  rose- 
mary, or  other  stimulant  herb,  it  would  probably  prove  more  effectual 
than  alone.  For  further  information  respecting  the  mode  of  administer- 
ing black  hellebore,  see  page  581. 


3.  Stimulant  Diuretic  JEmmenagogues. 

CANTHARIDES. 
CANTHARIS.  U.  S.,  Br. 

In  relation  to  its  effects  on  the  system,  when  internally  administered, 
and  its  special  tendency  to  the  urinary  and  genital  organs,  this  medicine 
has  already  been  treated  of,  among  the  stimulant  diuretics  (vol.  ii.  p. 
642).  That  it  is  capable  of  powerfully  stimulating  the  uterus,  along 
with  the  other  pelvic  viscera,  there  can  be  no  doubt ;  but  it  is  by  no 
means  so  certain  that  it  has  any  special  relation  to  the  menstrual  function- 
I. should  expect  nothing  further  from  it  than  to  excite  the  uterus  gen- 
erally, and  thus  produce  a  determination  of  blood  to  the  organ,  which, 
when  there  is  a  deficiency  of  menstruation  from  mere  torpor  or  inert- 
ness, might  produce  a  return  of  the  function,  like  any  other  stimulant. 
This  it  is  capable  of  doing,  and  for  this  purpose  it  is  considerably  em- 
ployed. It  was  highly  esteemed  by  the  late  Professor  Dewees  as  a 
remedy  in  leucorrhoea,  operating  as  a  stimulant  and  alterative  to  the 
relaxed  and  debilitated  membrane;  and  it  would  seem  to  be  peculiarly 
applicable  to  cases  of  amenorrhoea,  connected  with  this  condition  of  the 
organ.  It  should  never  be  administered  when  there  is  any  active  con- 
gestion, or  acute  inflammation  of  the  womb,  or  a  febrile  state  of  the  sys- 
tem. The  tincture  is  usually  preferred  as  an  emmenagogue,  being  ad- 
ministered in  the  same  doses  as  for  its  effects  on  the  urinary  organs. 

The  local  application  of  cantharides,  in  the  form  of  a  blistering  plaster 
to  the  sacral  or  pubic  region,  in  amenorrhcea,  about  the  period  for  the 
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return  of  the  menses,  has  been  recommended,  and  will  sometimes  proba- 
bly prove  serviceable. 

Of  the  other  stimulating  diuretics,  the  only  one  used  as  an  emmena- 
gogue  is  turpentine  or  its  volatile  oil.  This  has  some  exciting  effect 
upon  the  pelvic  viscera,  and  may  be  used  under  the  same  circumstances 
as  cantharides,  though  less  efficient.  There  is  no  reason  to  think  that 
it  possesses  special  emmenagogue  properties. 


4.  Special  Emmenagogues. 

I  by  no  means  feel  confident  that  the  following  medicines  all  deserve 
the  title  here  given  them.  But  they  have  more  or  less  reputation  as 
direct  emmenagogues,  and  some  of  them  are  much  used,  under  this  view 
of  their  powers. 

I.  SAVINE. 
SABINA.  U.  S.,  Br. 

Origin.  Savine  consists  of  the  tops  of  Juniperus  Sabina,  an  ever- 
green shrub,  from  three  to  fifteen  feet  high,  indigenous  in  the  South  of 
Europe,  and,  in  the  character  of  its  foliage,  bearing  a  close  resemblance 
to  our  common  red  cedar,  or  Juniperus  Virginiana,  the  leaves  of  which 
are  often  fraudulently  substituted  for  it. 

Properties.  The  terminal  branches  or  tops  of  the  savine  plant  are 
closely  invested  with  very  small  leaves,  which  are  smooth,  pointed,  dark- 
green,  opposite,  and  so  arranged  as  to  form  four  rows.  They  have  a 
heavy,  peculiar,  rather  disagreeable  odour,  and  a  bitter,  warm,  and 
acrid  taste.  Water  and  alcohol  extract  their  virtues,  but  the  latter  in 
much  the  larger  proportion.  They  owe  their  activity  to  a  volatile  oil, 
which  is  separated  by  distillation,  and  is  frequently  used  instead  of  the 
tops  themselves. 

Effects  on  the  System.  Savine  is  an  energetic  local  irritant,  with  the 
property  of  stimulating  the  system  generally,  and  especially  the  uterus. 
Of  its  local  effects  I  shall  treat  hereafter.  Taken  in  moderate  and  re- 
peated doses,  so  as  not  to  irritate  the  stomach,  it  excites  the  circulation, 
increases  the  temperature  of  the  surface,  and  appears  more  or  less  to 
stimulate  most  of  the  secretions,  at  least  those  of  the  mucous  membranes, 
skin,  kidneys,  and  liver ;  though  none  in  a  very  marked  degree.  The 
most  decided  local  tendency  is  to  the  uterus.  That  it  has  emmenagogue 
powers  is  the  united  opinion  of  almost  all  who  have  given  it  a  fair  trial. 
Though  it  was  not  unknown  as  a  medicine  to  the  ancients  and  earlier 
moderns,  the  credit  appears  to  be  due  to  Dr.  Home,  of  Edinburgh,  of 
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having  satisfactorily  determined  its  properties  as  a  menstrual  stimulant. 
Dr.  Cullen  says  of  it,  that  it  has  shown  a  more  powerful  determination 
to  the  uterus  than  any  other  plant  he  had  employed.  In  its  higher 
action,  it  is  accused  of  producing  vomiting,  severe  abdominal  pains, 
irritation  of  the  rectum  with  hemorrhoids,  general  fever,  spitting  of 
blood,  uterine  irritation,  and,  in  the  pregnant  state,  abortion,  with  dan- 
gerous hemorrhage. 

In  poisonous  doses,  it  gives  rise  to  inflammation  of  the  stomach  and 
bowels,  and  violent  constitutional  disturbance,  which  has  repeatedly 
terminated  in  death.  The  lowest  dose  capable  of  causing  fatal  effects 
does  not  seem  to  have  been  ascertained.  Orfila  killed  two  dogs  with 
savine,  to  one  of  which  he  gave  four,  and  to  the  other  six  drachms  of 
the  powdered  leaves.  From  its  power  of  provoking  abortion,  which  it 
appears  to  do,  not  by  a  specific  influence  over  the  contractile  property 
of  the  uterus,  but  by  excessive  irritation  and  inflammation  of  the  organ, 
it  has  frequently  been  given  or  taken  with  criminal  intention,  and  re- 
peatedly with  fatal  consequences;  and  it  should  be  generally  known, 
that  savine  can  never  be  used  to  produce  abortion,  with  any  chance  of 
success,  without  the  hazard  of  causing  death  by  gastrointestinal  and 
uterine  inflammation,  and  violent  flooding.  In  a  large  proportion  of 
the  fatal  cases,  moreover,  death  has  resulted  without  the  occurrence  of 
abortion. 

Savine  produces  its  effects  on  the  stomach  and  bowels  probably  by 
contact  with  the  mucous  membrane.  The  effects  on  the  system  gen- 
erally, and  upon  the  uterus,  depend  on  the  absorption  of  the  volatile 
ojl. 

Therapeutic  Application.  Savine  is  one  of  the  most  effective  emmena- 
gogues,  when  exhibited  in  depressed  states  of  the  uterus,  unattended 
with  general  excitement.  In  the  opposite  condition  of  uterine  excite- 
ment and  general  fever,  it  is  strongly  contraindicated.  It  has  also  been 
given  with  other  objects. 

Notwithstanding  its  emmenagogue  properties,  it  has  been  employed, 
with  asserted  advantage,  in  uterine  hemorrhage;  and,  in  cases  of  this 
kind,  depending  on  a  relaxed  and  debilitated  state  of  the  uterine  ves- 
sels, it  might  be  expected  to  prove  useful. 

Its  pervading  stimulation  renders  it  beneficial  in  chronic  and  obsti- 
nate cases  of  rheumatism,  in  which  it  appears  to  act,  like  the  turpen- 
tines, by  changing  the  condition  of  the  ultimate  tissue  in  which  the  dis- 
ease is  seated. 

Hufeland  extols  savine  as  extraordinarily  efficacious  in  chronic  gout. 
He  has  succeeded  with  it  after  failure  with  the  most  powerful  reme- 
dies. 

It  is  also  considered  anthelmintic,  and  enters  into  certain  popular 
vermifuge  remedies. 
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Administration.  The  dose  of  the  powder  is  from  five  to  fifteen  grains, 
three  or  four  times  a  day.  It  may  also  be  given  in  infusion,  made  in 
the  proportion  of  half  an  ounce  to  a  pint  of  boiling  water,  and  admin- 
istered in  the  dose  of  a  fluidounce. 

The  Oil  of  Savine  (OLEUM  SABIN^E,  U.S.,  Br.}  is  officinal.  It  is 
colourless  or  yellowish,  has  strongly  the  odour  and  taste  of  the  leaves, 
and  is  lighter  than  water.  The  dose  is  from  one  to  five  drops. 


II.  RUE. 
RUTA.  U.  S. 

Origin.  This  consists  of  the  leaves  of  Euta  graveolens,  or  common 
rue,  an  undershrub,  two  or  three  feet  high,  indigenous  in  the  South  of 
Europe,  but  now  generally  cultivated  in  gardens. 

Properties.  Rue  has  a  disagreeable  odour,  which  is  strongest  when 
it  is  rubbed  or  bruised.  Its  taste  is  warm,  bitter,  and  acrid.  Water 
and  alcohol  extract  its  virtues,  which  reside  chiefly  in  a  volatile  oil, 
separable  by  distillation  with  water,  and  sometimes  used. 

Effects  on  the  System.  Rue  is  locally  somewhat  acrid,  and  in  its  ef- 
fects on  the  system  moderately  stimulant,  with  a  disposition  to  act  on 
most  of  the  secretions,  and  a  special  affinity  for  the  uterus.  It  appears 
also  to  have  some  influence  on  the  nervous  system,  analogous  to  that 
of  the  nervous  stimulants.  In  very  large  quantities,  it  acts  as  an  acrid 
and  narcotic  poison;  producing  vomiting,  purging,  violent  abdominal 
pains,  tenesmus,  bloody  stools,  severe  strangury,  fever,  giddiness,  con- 
fused sight,  delirium,  involuntary  muscular  movements,  and  somnolency, 
and,  with  these  narcotic  symptoms,  a  small,  slow,  and  feeble  pulse,  with 
coolness  of  the  skin,  and  great  debility.  These  symptoms  continue  for 
several  days.  One  instance  of  fatal  result  is  on  record.  (See  U.  S.  Dis- 
pensatory.) The  cases  of  poisoning  have  generally  followed  the  use  of 
the  medicine,  taken  with  the  view  of  producing  abortion,  which  often 
occurs.  The  local  effects  of  rue  on  the  stomach  and  bowels  are  prob- 
ably owing  to  its  direct  action  on  the  mucous  membrane ;  those  upon 
the  circulation,  uterus,  urinary  organs,  and  nervous  system,  to  the  ab- 
sorption of  its  volatile  oil. 

Therapeutic  Application.  Rue  is  often  used  in  domestic  practice  as 
an  emmenagogue,  and  with  some  success.  It  is  especially  adapted  to 
cases  in  which  the  nervous  system  is  at  the  same  time  disordered,  as  in 
hysteria  with  amenorrhoea.  It  is  also  used  as  a  nervous  stimulant  in 
the  colicky  affections  of  children,  especially  when  attended  with  convul- 
sions. In  these  cases,  it  may  be  administered  advantageously  by  injec- 
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tion.  It  has  been  employed  as  an  anthelmintic,  and  locally  as  a  rube- 
facient. 

Like  savine,  and  sometimes  along  with  it,  rue  is  used  by  some  prac- 
titioners for  the  suppression  of  uterine  hemorrhage,  which  it  may  be 
supposed  to  effect  by  producing  contraction,  in  a  relaxed  state  of  the 
organ. 

The  medicine  may  be  given  in  the  form  of  powder,  infusion,  or  vola- 
tile oil.  The  dose  of  the  powder  is  from  fifteen  to  thirty  grains;  of  an 
infusion,  made  in  the  proportion  of  an  ounce  to  the  pint,  one  or  two 
fluidounces ;  of  the  volatile  oil,  from  two  to  five  drops. 


The  remaining  substances  belonging  to  this  section  may,  with  pro- 
priety, from  their  more  doubtful  character,  be  considered  in  a  subordi- 
nate position. 

I.  SENEKA.  — SENEGA.  U.S.,Sr. 

This  has  been  treated  of  among  the  expectorants.  (See  page  679.)  It 
is  there  stated  that  it  is  somewhat  stimulating  to  the  secretory  func- 
tions generally.  With  other  more  special  tendencies,  it  has  been  thought 
by  some  to  have  a  peculiar  influence  in  promoting  the  menstrual  func- 
tion. The  late  Professor  Chapman  had  considerable  confidence  in  its 
emmenagogue  powers.  In  his  work  on  Therapeutics  (2d  ed.,  ii.  7),  it 
is  stated  that  Dr.  Joseph  Hartshorne,  of  Philadelphia,  was  the  first  to 
suggest  this  use  of  the  remedy;  and  that  Dr.  Chapman,  having  derived 
the  idea  from  him,  had  used  it  with  such  success  as  to  warrant  him  "in 
recommending  it  as  one  of  the  most  active,  certain,  and  valuable  of  the 
emmenagogues."  He  gave  daily  four  fluidounces  of  the  decoction,  in 
divided  doses,  and,  towards  the  period  when  the  menstrual  effort  was 
expected,  increased  the  dose  as  far  as  the  stomach  would  bear  it,  "  hav- 
ing sometimes  given  as  much  as  two  ounces  every  hour."  In  the  in- 
tervals of  the  menstrual  period,  he  omitted  the  medicine  for  a  week  or 
two,  lest  it  might  become  too  offensive  to  the  patient.  He  considered  it 
peculiarly  appropriate  to  those  cases  in  which  a  deciduous  membrane 
was  formed.  The  decoction  used  by  him  was  made  by  slowly  boiling 
an  ounce  of  the  bruised  root  with  a  pint  of  water,  till  reduced  one-third. 
I  have  given  a  somewhat  particular  account  of  the  plan  of  Dr.  Chap- 
man, in  order  that,  if  tried,  failure  may  not  take  place  from  inattention 
to  minute,  but  often  important  details.  I  have  occasionally  employed 
the  remedy,  but  not  with  equal  success.  Its  nauseating  property,  and 
tendency  to  disturb  the  bowels  have  interfered  with  its  continued  use. 

II.  GTTAIAC. —  GUAIACI  RESINA.  U.S.,Br.  —  GUAIACUM.  Lond.,Ed. 
This  has  already  been  treated  of  among  the  alteratives.  (See  vol.  ii. 

p.  437.)     With  its  influence  on  the  secretions  generally,  guaiac  was 
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believed,  by  the  late  Dr.  Dewees,  to  combine  a  peculiar  influence  over 
the  uterus,  which  rendered  it  very  useful  both  in  amenorrhoea  and  dys- 
menorrhoea.  He  employed  it  in  the  form  of  a  tincture,  prepared  accord- 
ing to  a  special  formula,  which  will  be  found  in  his  Treatise  on  the 
Diseases  of  Females  (A.D.  1826,  p.  81),  and  in  the  U.  S.  Dispensatory 
(12th  ed.,  p.  1391).  The  officinal  tincture,  however,  would  probably  be 
equally  effectual.  The  dose  is  a  fluidrachm,  three  times  a  day,  gradually 
increased  if  required,  and  persevered  in  for  a  long  time.  I  have  used  it 
in  some  cases,  both  of  amenorrhoea  and  dysmenorrhcea,  and  with  en- 
couraging success. 


Besides  the  above,  several  other  medicines  have  had  more  or  less 
credit  as  emmenagogues.  Rosemary  (i.  340)  and  Pennyroyal,  includ- 
ing, under  the  latter  name,  both  the  PULEGITJM  of  Europe  and  our  own 
HEDEOMA  (i.  344),  have  enjoyed  some  reputation;  but  they  are  proba- 
bly simply  stimulant,  and  act  by  this  property  alone,  aided  by  the  hot 
water  with  which  they  are  usually  given  in  infusion.  No  doubt,  ad- 
ministered in  this  form,  at  the  period  of  the  expected  return  of  the 
menses,  they  will  sometimes  enable  nature  to  accomplish  what  would 
not  have  been  accomplished  without  some  assistance  of  the  kind.  As- 
safetida  and  the  other  fetid  gum-resins,  and  garlic  have  enjoyed  a 
similar  reputation,  with  perhaps  the  same  degree  of  merit.  Madder,  or 
the  root  of  Eubia  tinctorum,  had  at  one  time  much  credit  as  an  em- 
meuagogue,  which,  however,  it  .has  entirely  lost ;  being  now  almost 
universally  considered  as  quite  useless  in  amenorrhcea. 

Polygonum  punctatum  of  Elliott  (Polygonum  hydropiperoides  of 
Michaux),  the  common  water-pepper  or  smart-weed  of  this  country,  is 
so  highly  praised  by  Dr.  Eberle,  in  his  work  on  Materia  Medica  and 
Therapeutics  (4th  ed.,  i.  443),  as  an  emmenagogue,  that  it  cannot  be 
justly  passed  over  without  notice.  Dr.  Eberle  says  that  he  has  em- 
ployed it  in  about  twenty  cases  of  amenorrhoea,  and  declares  that 
"with  no  other  remedy  or  mode  of  treatment"  had  he  been  so  success- 
ful as  with  this.  He  found  it  to  produce  warmth  and  a  peculiar  tin- 
gling through  the  system,  "  slight  aching  pains  in  the  hips  and  loins, 
and  a  sense  of  weight  and  tension  within  the  pelvis,"  without  ever 
purging  or  vomiting.  He  seldom  found  it  necessary  to  continue  the 
medicine  longer  than  six  or  seven  days.  The  form  used  by  him  was  a 
saturated  tincture,  of  which  he  gave  a  fluidrachm  three  times  a  day. 
This  is  strong  commendation ;  and,  if  Dr.  Eberle's  experience  should  be 
confirmed  by  that  of  others,  he  will  deserve  the  credit  of  having  in- 
troduced a  valuable  emmenagogue  into  the  Materia  Medica. 

Apiol,  a  liquid  principle  extracted  from  the  seeds  of  Apium  Petroseli- 
num,  or  common  parsley,  and  already  sufficiently  described  (page  611), 
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has  been  found,  by  several  practitioners,  to  have  a  decided  influence  over 
the  generative  organs  in  women,  and  has  been  used  with  much  sup- 
posed benefit  in  amenorrhoea  and  dysmenorrhcea.  M.  Joret,  who  has 
paid  peculiar  attention  to  the  subject,  recommends  it  especially  in  cases 
'in  which  "the  ovarian  sensibility  is  considerably  augmented,  and  the 
irritation  determines  an  excitement  altogether  abnormal  of  the  genito- 
uterine  apparatus,  to  the  point  of  causing  cutting  pains  so  violent  as  to 
force  cries  from  the  patient."  (Journ.  de  Pharm.  et  de  CJrim.,  3e  ser., 
xxxix.  p.  456.)  According  to  M.  Joret,  the  proper  time  for  giving  the 
medicine  is  that  at  which  the  menses  ought  to  appear,  which  is  gen- 
erally indicated  by  pains  in  the  loins,  a  feeling  of  weight  in  the  pelvic 
region,  and  nervous  irregularities,  which  are  experienced  at  that  period, 
and  disappear  m  a  few  days.  He  gives  four  grains,  morning  and  even- 
ing, during  the  continuance  of  the  menses  in  dysmenorrhcea,  and  during 
the  regular  time  for  their  appearance  in  amenorrhoaa.  On  account  of  its 
unpleasant  taste,  it  is  most  conveniently  administered  in  a  capsule  of 
gelatin.  Dr.  Baillot  confirms  by  his  experience  the  reports  of  M.  Joret 
in  favour  of  the  remedy.  (Ibid.,  p.  45T.) 
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UTERINE  MOTOR-STIMULANTS. 
Oxytodcs. 

THESE  are  medicines  which  have  the  special  property  of  promoting 
uterine  contraction.  I  object  to  the  terras  abortives  (abortiva)  and 
ecbolics  (ecbolica),  implying  the  power  of  producing  abortion,  as  sug- 
gestive, not  of  any  characteristic  physiological  property,  but  of  a  too 
frequent  misapplication  of  these  medicines. 

It  is  not  their  characteristic  property  to  cause  abortion.  Substances 
which  produce  that  effect  may,  and  often  do  act,  quite  independently  of 
any  property  of  directly  promoting  uterine  contraction.  Whatever  agi- 
tates, shocks,  or  violently  irritates  the  pregnant  uterus  may  occasion 
miscarriage.  The  uterine  muscles  contract,  not  through  the  immediate 
influence  of  the  agent  upon  the  function,  but  in  consequence  of  some 
other  effect  produced  by  it.  Thus,  the  drastic  cathartics,  the  more 
energetic  of  the  irritant  diuretics,  and  the  stimulant  emmenagogues  oc- 
casionally bring  on  abortion,  either  by  a  sympathy  of  the  womb  with  a 
violent  impression  elsewhere,  or  through  a  vascular  irritation  or  inflam- 
mation of  its  membrane  or  tissue,  reacting  on  the  muscular  fibres.  These 
abortives  are  all  more  or  less  violent  in  their  action  ;  and  their  influence, 
if  successful,  may  always  be  considered  as  endangering  the  life  both  of 
the  female  and  the  offspring. 

Nor  do  I  include  in  this  class  those  local  measures,  which,  after  de- 
livery, assist  in  promoting  the  contraction  of  the  womb ;  such  as  external 
friction,  irritation  applied  to  the  internal  surface  of  the  organ,  cold,  etc. 

The  medicines  now  under  consideration  operate  directly  upon  the 
muscular  function  of  the  organ.  They  act  through  the  circulation,  and 
may  affect  the  muscular  fibres  either  by  direct  contact  with  them,  or, 
what  appears  to  me  more  probable,  through  the  nervous  centres  which 
control  their  movements. 

Their  therapeutic  applications,  in  reference  specially  to  their  distin- 
guishing property,  are  not  numerous,  and  will  be  most  conveniently 
considered  under  the  particular  member  of  the  class,  which  is  the  most 
prominent  among  them.  It  might  be  supposed  that  their  abortive 
agency  would  be  powerful  and  effective.  But  it  is  not  so ;  for  there  ap- 
pears to  be  some  relation  between  their  peculiar  property,  and  the  sus- 
ceptibility of  the  motor  function,  which  counteracts  their  influence  un- 
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der  circumstances  forbidding  their  use.  They  cannot  at  all  be  depended 
on,  with  a  view  to  the  expulsion  of  the  foetus,  when  yet  quite  immature. 
The  individual  motor  stimulants  of  the  uterus  are  very  few.  Perhaps, 
indeed,  there  is  only  one  of  which  this  property  is  incontestably  estab- 
lished. There  are  others,  however,  which  appear  to  have  some  claim 
to  a  position  in  the  class,  and  will  receive  due  attention. 


I.  ERGOT. 

ERGOTA.  U.  S.,  Br. 
Syn.     Spurred  Rye.     Secale  Cornutum. 

Origin.  Ergot  is  the  diseased  seed  of  Secale  cereale  or  common  rye, 
irritated  into  morbid  growth  by  the  existence  in  and  about  its  germ  of 
a  microscopic  fungus,  which  is  developed  along  with  it,  and  intermingles 
its  filaments  with  the  substance  of  the  grain.  This  plant,  which  was 
first  fully  investigated  and  described  by  the  late  Mr.  Edwin  Quekett, 
and  was  named  by  him  Ergotsetia  abortifaciens,  consists  of  a  vast 
number  of  delicate  filaments,  interspersed  with  minute  granules  or  spo- 
ridia,  which  envelop  the  germ,  giving  it  a  whitish  investment,  extend- 
ing overall  its  appendages,  and  imparting  to  the  whole  flower  an  aspect 
as  if  mildewed ;  but,  when  the  grain  projects  from  its  coverings,  the 
white  coating  is  not  carried  with  it,  and  the  filaments  and  sporidia  dis- 
appear. The  ergot  occupies  the  place  of  the  normal  seed  in  the  glume 
or  husk,  beyond  which  it  projects  considerably,  often  for  much  the 
larger  portion  of  its  length.  Sometimes  there  are  only  one  or  two  of 
these  diseased  grains  in  each  head  of  rye,  sometimes  they  are  very  nu- 
merous ;  but  generally  the  number  is  from  three  to  twelve.  They  should 
be  collected  a  little  before  harvest. 

Properties.  The  grains  are  of  various  size,  from  one-third  of  an  inch 
to  an  inch  and  a  half  long,  from  half  a  line  to  three  lines  in  thickness, 
obscurely  three-sided,  longitudinally  furrowed,  tapering  from  the  middle 
towards  each  end,  and  somewhat  curved,  so  as  to  resemble  the  spur  of 
a  cock,  from  which  they  derived  the  name  of  spurred  rye  or  secale  cor- 
nutum.  They  are  brittle  yet  somewhat  flexible,  of  a  dark-violet  almost 
black  colour  externally,  but  occasionally  somewhat  glaucous,  and  in- 
ternally yellowish-white,  or  of  a  light  violet  colour.  They  have  a  smell 
somewhat  resembling,  when  they  are  in  mass,  that  of  spoiled  fish,  and 
a  feeble,  but  disagreeable  and  slightly  acrid  taste.  Water  and  alcohol 
extract  their  virtues,  which  are  impaired  by  boiling. 

Active  Constituents.  Many  attempts  have  been  made  to  isolate  the 
active  principle  of  ergot,  but  with  no  satisfactory  success.  A  fixed  oil, 
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separated  from  it  by  ether,  was  found  to  possess  its  virtues,  but  has 
been  shown  not  to  be,  but  only  to  contain  the  active  matter.  A  prin- 
ciple was  discovered  by  Wiggers,  and  called  by  him  ergotin,  which  is 
not  without  activity,  but  certainly  has  not  been  determined  to  repre- 
sent the  whole  virtues  of  the  medicine.  Dr.  F.  L.  Wiukler  has  obtained 
from  ergot  a  volatile  organic  alkali,  which  he  has  named  secalin  (iden- 
tical with  propylamia),  and  which  he  supposes  to  exist  in  the  medicine 
combined  with  the  ergotin  of  Wiggers.  M.  Bonjean  believes  that  there 
are  two  principles  in  ergot ;  one  which  he  calls  ergotin,  but  not  the  sub- 
stance to  which  Wiggers  gives  that  name ;  the  other  a  fixed  oil ;  in  the 
former  of  which  the  medical  virtues  reside,  in  the  latter  the  poisonous 
properties.  Mr.  Wm.  T.  Wenzell,  of  Wisconsin,  believes  that  he  has 
discovered  two  new  alkaloids  in  ergot,  which  he  names  respectively 
ergotina  and  ecbolina,  which,  with  the  propylamia  discovered  by 
iWinkler,  constitute  the  active  ingredients  of  the  medicine.  (See  U.S. 
Dispensatory,  12th  ed.,  page  308.)  In  this  confusion,  it  is  necessary  to 
wait  for  more  light,  and,  in  the  mean  time,  to  use  the  medicine  in  its 
well-understood  forms. 

Preservation.  Ergot  is  liable  to  be  injured  by  time,  especially  when 
exposed  to  air  and  moisture.  It  is  also  apt  to  be  attacked  and  destroyed 
by  worms.  But,  if  kept  perfectly  dry  and  excluded  from  the  air,  it  may 
be  preserved  long  with  little  change.  Camphor  is  said  to  protect  it 
against  worms.  Under  ordinary  circumstances,  it  is  better  kept  in  the 
whole  state  than  in  powder.  The  best  plan,  however,  is  to  collect  it 
every  year.  There  is  no  doubt  that  much  of  the  difference  of  opinion, 
as  to  the  powers  of  ergot,  is  owing  to  the  use  of  parcels  of  the  drug  in 
different  states  of  preservation. 

1.  Effects  on  the  System. 

In  moderate  medicinal  doses,  say  of  fifteen  or  twenty  grains,  ergot 
produces  no  sensible  effects  in  health,  at  least  upon  the  male  subject. 
In  women,  not  pregnant,  it  is  said  sometimes  to  cause  bearing-down 
pains,  dependent  on  its  influence  upon  the  uterus ;  but,  in  the  pregnant 
state,  it  evinces  a  strong  tendency  to  produce  painful  contraction  of  that 
organ.  If  the  dose  be  increased  to  half  a  drachm  or  a  drachm,  it  will, 
in  both  sexes,  occasion  some  degree  of  nausea,  and  more  or  less  cerebral 
disturbance,  attended  generally  with  some  diminution  in  the  frequency 
and  force  of  the  pulse.  In  still  larger  doses,  of  from  one  to  two  drachms 
or  more,  it  evinces  decided  narcotic  properties.  With  nausea  and  a 
disposition  to  vomit,  and  sometimes  actual  vomiting,  there  are  now 
dilatation  of  the  pupils,  giddiness,  a  feeling  as  of  intoxication,  heavi- 
ness or  pain  in  the  head,  and  not  unfrequently  more  or  less  drowsiness 
or  stupor.  Sometimes  irregular  and  involuntary  muscular  contractions 
have  been  noticed ;  but  they  are  not  common  symptoms.  The  dilata- 
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tion  of  the  pupil  is  an  ordinary  phenomenon.  It  is  usually,  however, 
moderate,  and  unattended  with  disorder  of  vision.  Sometimes  the 
bowels  are  disturbed,  and  evidences  of  gastro-intestinal  irritation  or  in- 
flammation are  said  to  have  been  presented  in  some  instances ;  but  this 
is  certainly  not  a  necessary  or  even  common  result.  Sensations  of 
itching,  numbness,  or  fatigue  are  occasionally  felt  in  the  limbs.  The 
circulation  is  usually  depressed,  and  sometimes  greatly  so.  In  female 
subjects,  the  uterine  contractions  are  induced  much  more  quickly  than 
the  nervous  symptoms  here  described,  and  do  not  continue  so  long. 
What  dose  would  be  sufficient  to  prove  fatal  in  man  has  not  been  ascer- 
tained ;  nor  can  I  find  that  any  instance  of  death  has  been  traced  to  a 
single  dose,  however  large.  Quantities  varying  from  two  to  eight 
drachms  are  said  to  have  been  taken  without  very  alarming  effects. 
Dr.  Wright  found  three  ounces  necessary  to  kill  a  small  dog. 

Poisonous  Effects.  From  the  long-continued  use  of  ergot,  in  con- ' 
siderable  quantities,  the  most  serious  consequences  have  ensued.  Fatal 
epidemics  have  occasionally  prevailed  in  limited  districts  in  various 
parts  of  the  Continent  of  Europe,  in  Sweden,  Germany,  Switzerland, 
and  France,  which  are  supposed  to  have  been  traced  to  the  use,  by  the 
people  of  these  districts,  of  rye  bread,  prepared  from  flour  largely  min- 
gled with  this  morbid  product.  These  epidemics  have  presented  very 
diversified  phenomena,  some  being  characterized  by  symptoms  of  malig- 
nant typhus,  others  by  convulsive  affections,  and  others,  again,  by  gan- 
grene of  the  limbs.  But  epidemics  of  typhous  diseases  frequently  occur, 
without  any  connection  whatever  with  ergot;  and  others  of  a  convul- 
sive character  have  been  repeatedly  described,  of  which  the  malignant 
spinal-meningitis,  which  has  of  late  years  proved  so  fatal,  is  a  striking 
example.  It  is  altogether  possible,  therefore,  that  the  epidemics  of 
these  kinds,  which  have  been  ascribed  to  ergot,  may  have  had  another 
origin ;  especially  as  no  experiments,  which  have  been  made  with  this 
substance,  would  lead  to  the  supposition  that  it  could  produce  such 
effects.  The  same,  however,  cannot  be  said  of  the  gangrenous  cases. 

Dry  gangrene  seems  to  have  been  traced  to  the  habitual  use  of  ergot, 
without  any  reasonable  possibility  of  doubt.  It  has  occurred  in  indi- 
vidual cases,  and  in  communities  where  ergotted  rye  has  been  largely 
used  ;  and  experiments  upon  the  lower  animals  have  satisfactorily 
shown,  that  it  is  one  of  the  regular  results  of  the  long-continued  action 
of  the  poison  on  the  system.  MM.  Trousseau  and  Pidoux,  while  re- 
fusing credence  altogether  to  the  identity  of  ergotism  with  the  malig- 
nant epidemic  affections  referred  to,  recognize  dry  gangrene  as  one  of 
its  characteristic  phenomena.  They  say  that,  in  large  districts  of  France, 
the  peasants  have  no  other  food  than  ergotted  rye,  that  they  are  quite 
familiar  with  this  disease  of  the  grain,  and  that,  in  sending  their  crops 
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to  the  mill,  they  only  separate  the  largest  grains  of  ergot,  allowing  the 
smaller  to  be  ground  with  the  sound  grain  for  their  use.     A  kind  of  in- 
toxication is  produced  in  those  who  consume  this  food  largely,  which  is 
well  known  among  them,  and  which,  so  far  from  being  alarmed  by  it, 
they  seem  to  enjoy  as  that  produced  by  alcoholic  drinks.     This  affec- 
tion, however,  shows  itself  only  in  those  seasons  when  the  rye  is  more 
than  usually  diseased  with  ergot.     No  effects  whatever  are  noticed  in 
other  seasons,  in  which  the  same  kind  of  food  is  used,  though  not 
so  much  contaminated;   and  no  epidemic  of  the  kind  above  referred 
to  has  occurred  in  these  districts,  even  when  the  diseased  grain  has 
been  most  used.     Nevertheless,  the  use  of  this  kind  of  food  is  not  with- 
out evil  results.     The  peasants,  who  have  long  addicted  themselves  to 
the  sort  of  intoxication  which  the  strongly  ergotted  rye  produces,  fall 
at  length  into  a  condition  analogous  to  that  sort  of  mental  decay  which 
characterizes  the  abuse  of  alcohol  and  opium;  and  occasionally  the  gan- 
grenous condition  occurs,  affecting  the  hands  and  feet,  and  sometimes 
a  whole  limb.  (Trait,  de  Therap.,  etc.,  4e  ed.,  i.  723.)    The  gangrene  is 
preceded  by  sensations  of  formication  in  the  limb  and  over  the  body, 
and  sometimes  by  severe  pains.     In  some  instances  it  ceases  after  at- 
taining a  certain  point ;  and  the  patient,  if  sufficiently  vigorous,  may 
survive  with  the  loss  of  a  portion  of  his  limbs.     In  other  instances  it 
proves  fatal,  either  directly  in  a  few  days,  or  indirectly  after  a  longer 
period,  through  the  exhaustion  of  the  sloughing  process. 

Acute  Poisoning.  The  general  symptoms  of  acute  ergotic  poisoning, 
from  the  use  of  the  contaminated  rye,  have  been  described  by  Dr.  Arpi 
from  personal  observation.  Usually  from  half  an  hour  to  an  hour  after 
a  meal,  cerebral  symptoms  begin  to  appear ;  such  as  a  feeling  of  empti- 
ness of  the  brain,  buzzing  of  the  ears,  dizziness,  muscae  volitantes,  dila- 
tation of  the  pupil,  and  somnolence.  There  is  no  striking  delirium,  and 
the  patient  answers  questions,  but  he  does  so  slowly  and  with  hesita- 
tion. Trembling  of  the  upper  limbs,  weakness  of  the  knees,  and  an 
unsteady  gait  occur,  and  partial  paraplegia  in  the  worst  cases.  The 
muscular  power  is  not  lost,  but  only  the  capacity  to  regulate  the  move- 
ments, as  in  alcoholic  intoxication.  When  the  patient  is  placed  in  bed, 
profound  sleep  comes  on,  with  a  profuse  sweat,  and  a  soft,  full,  accel- 
erated pulse.  Sometimes  vomiting  and  diarrhoea,  with  abdominal  pains, 
are  experienced ;  in  which  case,  the  cerebral  symptoms  are  less  severe. 
The  affection  continues  generally  about  twelve  hours,  sometimes  how- 
ever is  prolonged  as  much  as  two  days,  and  then  passes  off  entirely, 
with  the  exception  of  some  dulness  of  head,  such  as  attends  recovery 
from  drunkenness.  If  the  patient  take  another  similar  meal,  he  is  simi- 
larly acted  on ;  and  the  affection  may  become  chronic,  under  the  con- 
tinued application  of  the  cause ;  but  abstinence  is  followed  by  restora- 
tion to  health.  (Arch.  Gen.,  Janv.  1855,  p.  84.)  Dr.  Ignatius  Meier,  of 
VOL.  ii. — 46 
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Kronstadt,  observed,  in  an  epidemic  of  ergotism  in  the  district  of  Fo- 
garas,  that  cataract  Avas  unusually  prevalent,  and  convinced  himself, 
from  an  investigation  of  cases,  that  this  affection  sometimes  occurs  as 
a  consequence  of  ergotism ;  the  cataract  always  advancing  slowly,  con- 
stantly affecting  the  substance  of  the  lens,  and  almost  invariably  with- 
out complication  of  the  retina  or  optic  nerve.  (Ibid.,  6e  ser.,  i.  351.)* 

*  In  the  Gazette  Medicalede  Lyon  for  the  31st  of  May,  1855,  is  a  notice  of  the  gan- 
grenous effects  attendant  upon  an  epidemic,  ascribed  to  the  use  of  ergotted  rye, 
which  occurred  in  the  years  1854  and  1855,  in  the  vicinity  of  Lyons.  The  epidemic 
followed  the  long  prevalence  of  rainy  weather,  -which  had  probably  favoured  the 
production  of  ergot.  Many  cases  were  taken  to  the  hospital  at  Lyons.  The  patients 
exhibited  general  symptoms  of  great  debility.  The  gangrene  attacked  the  extremi- 
ties exclusively,  and  was  generally  of  the  kind  called  dry ;  though  there  were  some 
cases  of  moist  gangrene,  and  these  were  most  dangerous  in  their  character.  In  some 
instances,  it  appeared  to  be  owing  to  the  occurrence  of  coagulation  from  arteritis; 
but  the  doubt  may  well  suggest  itself,  whether  this  was  not  the  result  of  the  reac- 
tion of  the  vital  power  against  the  gangrene.  In  most  instances,  the  gangrene  de- 
stroyed the  whole  or  nearly  the  whole  of  one  foot,  but  in  some  only  the  great  toe. 
In  a  few  cases,  both  legs  mortified  nearly  to  the  knee,  and,  in  one  case,  that  of  a 
youth  of  14,  this  affection  extended  to  the  middle  of  the  thigh.  When  the  upper 
extremities  were  attacked,  the  gangrene  was  generally  confined  to  the  fingers,  and 
rarely  passed  the  wrist.  (Arch.  Gen.,  5e  se"r.,  vi.  p.  605.) 

In  another  epidemic,  ascribed  to  the  same  cnuse,  which  occurred  in  Upper  Hesse 
in  the  year  1855-6,  and  was  described  by  Dr.  Heusinger,  the  nervous  and  spasmodic 
phenomena  were  predominant,  with  little  tendency  to  gangrene.  Out  of  102  persons 
attacked,  12  died,  and  these  were  all  under  12  years  of  age.  Not  a  single  individual 
in  good  circumstances  was  affected;  but  only  the  miserably  poor,  who  were  com- 
pelled to  live  on  a  damaged  crop,  in  which  ergot  was  proved  to  exist.  The  malady 
generally  commenced  with  vertigo,  and  disturbance  of  sight  and  hearing,  whicli  were 
followed  by  formication  in  the  fingers  and  toes,  gradually  extending  over  the  body. 
Spasmodic  contractions  of  the  muscles  soon  appeared ;  the  fingers  were  firmly  flexed, 
and  could  be  extended  only  by  violence;  the  forearm  was  flexed  on  the  arm,  and 
the  hands  were  pressed  against  the  chest;  the  toes  were  also  flexed,  and  the  ankle 
and  knees  strongly  drawn  inward.  The  muscles  of  the  abdomen  and  the  chest,  in- 
cluding the  diaphragm,  were  also  contracted,  and  the  patients  breathed  with  diffi- 
culty. The  muscles  of  the  face  participated  in  the  affection,  and  even  those  of  the 
glottis,  causing  paroxysms  of  violent  dyspnoea.  The  uterus,  whether  pregnant  or 
not,  was  never  attacked  with  spasm.  The  formication  and  the  tonic  spasms  ictre 
often  very  painful.  The  pulse  was  small,  the  digestion  slow,  the  appetite  normal, 
and  in  no  instance  was  there  fever.  In  some  cases  there  was  a  loss  of  sensation, 
generally  limited  to  the  ends  of  the  fingers  and  toes,  but  sometimes  occupying  large 
extents  of  surface,  or  even  the  whole  body.  This  anaesthesia  always  followed  the 
contractions,  and  was  sometimes  itself  followed  by  partial  gangrene.  The  loss  of 
sensibility  extended  sometimes  to  sight,  hearing,  smell,  and  taste.  The  malady  was 
usually  of  a  paroxysmal  character,  with  intervals  more  or  less  prolonged.  In  the 
paroxysms  there  were  sometimes  tetanic  spasms,  epileptiform  convulsions,  loss  of 
consciousness,  and  delirium  of  variable  duration.  The  length  of  the  disease  was 
altogether  uncertain.  Generally  it  continued  several  mouths;  the  recovery  was 
slow;  and  relapses  common.  When  death  took  place,  it  was  always  in  a  convulsive 
paroxysm,  and  by  asphyxia.  (Ibid.,  ix.  p.  596,  Mai,  1857.) — Note  to  the  second  edition. 
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Suppression  of  milk  in  the  nursing  woman  has  been  ascribed  to  the 
same  cause.  (Ann.  de  Therap.,  1864,  p.  92.) 

2.  Mode  of  Operation. 

Ergot  seems  capable  of  producing  local  irritation  of  the  stomach  and 
bowels,  as  indicated  by  the  nausea,  vomiting,  diarrhoea,  and  abdominal 
pains,  which  have  been  noticed  as  among  its  occasional  effects  in  over- 
doses. But  its  characteristic  phenomena  follow  its  absorption.  These 
are  of  two  kinds ;  1.  those  dependent  on  the  action  upon  the  uterus, 
and  2.  those  upon  the  brain.  It  is  highly  probable  that  the  action  on 
the  uterus  is  produced  by  an  impression  on  the  nervous  centres  of  the 
organ,  and  not  on  the  muscular  tissue  directly;  so  that  the  influence  of 
the  medicine,  after  absorption,  is  mainly  if  not  exclusively  on  the  nervous 
system.  The  circulation  is  said  by  Dr.  Arpito  be  somewhat  accelerated, 
and  others  have  made  the  same  statement;  but  the  general  current  of 
testimony  is  in  a  contrary  direction ;  and,  so  far  as  my  own  observation 
has  gone,  I  have  known  the  circulation  to  be  depressed,  but  never,  I 
believe,  excited.  Nevertheless,  it  may  well  happen  that  an  irritant 
eifect  on  the  stomach  may  sometimes  sympathetically  excite  the  heart. 
But,  so  far  as  concerns  the  direct  systemic  impression  on  the  male  sys- 
tem, it  seems  to  be  one  of  general  nervous  depression,  affecting  both  the 
animal  and  organic  functions,  and  of  course  involving  the  heart.  In 
this  way  may  be  explained  the  tendency  of  ergotism  to  terminate  in  dry 
gangrene  of  the  extremities.  The  organic  nervous  influence,  under  the 
continued  action  of  the  poison,  ceases  to  be  exerted  upon  the  capillaries, 
which  become  as  it  were  paralyzed,  and  unable  to  carry  on  the  blood. 
The  death  of  the  part  follows  necessarily.  The  result  is  apparently 
owing  to  a  direct  depressing  influence  of  the  poison  on  this  part  of  the 
circulating  system;  namely,  on  the  extreme  vessels.  The  gangrene  is 
of  the  dry  kind,  because  the  vessels,  in  their  state  of  nervous  death,  can 
no  longer  receive  and  carry  on  the  blood,  and  consequently  collapse. 
It  will  be  found  that,  by  this  mode  of  operation,  we  are  enabled  to  ex- 
plain one  of  the  most  valuable  therapeutic  effects  of  ergot. 

3.  Effects  and  Use  of  Ergot  as  a  Motor-stimulant. 

I  have  hitherto  said  little  on. this  subject,  because  it  seems  to  be  iso- 
lated by  its  nature,  and  the  remarks  upon  it  come  most  conveniently 
under  a  separate  head.  Ergot  has  been  long  used,  in  various  parts  of 
the  Continent  of  Europe,  by  michvives,  for  the  purpose  of  facilitating 
delivery;  but  the  attention  of  the  profession  was  first  distinctly  drawn 
to  the  subject  by  Dr.  Stearns,  of  Saratoga  County,  New  York ;  and  the 
influence  and  use  of  the  medicine  were  familiar  to  the  profession  in 
America,  long  before  it  attracted  particular  notice  in  Europe.  The  first 
published  notice  of  it  by  Dr.  Stearns  was  in  180T  (N.  T.  Med.  Reposi- 
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tory,  xi.) ;  an  elaborate  paper  upon  its  use  in  promoting  labour,  arresting 
hemorrhage,  etc.,  by  Dr.  Oliver  Prescott,  was  published  in  1814  (Med. 
and  Phys.  Journ.,  xxxii.  90);  and,  according  to  Dr.  Pereira,  the  medi- 
cine was  not  used  in  England  until  1824. 

The  effect  of  ergot  in  producing  painful  uterine  contraction  has  been 
already  mentioned.     It  is  most  strikingly  manifested  in  the  pregnant 
state,  at  the  normal  period  of  delivery.    It  comes  on,  according  to  Pres- 
cott, at  periods  varying  from  8  to  20  minutes  after  the  administration 
of  the  medicine ;  and  continues  from  half  an  hour  to  an  hour  and  a  half. 
The  contractions  differ  from  the  ordinary  labour-pains  in  their  continu- 
ousness ;  scarcely  any  interval  of  repose  occurring,  until  tftte  gradual  ces- 
sation of  the  influence  of  the  medicine.     The  question  here  presents 
itself,  whether  this  influence  is  exerted  upon  the  unimpregnated  uterus. 
Prescott  and  others  have  maintained  that  it  is  not.     But  their  opinion 
is  contradicted  by  the  positive  statements  of  others,  that  bearing-down 
pains  are  sometimes  felt  in  the  region  of  the  womb,  and  rending  pains 
in  the  thighs.     Another  question,  of  great  importance,  is  whether  the 
medicine  is  capable  of  bringing  on  abortion.     Directly  opposite  state- 
ments have  been  made  on  this  point,  both  as  regards  the  human  sub- 
ject and  the  lower  animals ;  but,  though  we  may  believe  those  who 
maintain  the  negative  of  this  question,  so  far  as  their  own  observation 
has  extended,  yet  it  is  impossible  to  refuse  credence  to  others  who  have 
witnessed  the  effects  referred  to.     The  truth  probably  is,  that  the  pecu- 
liar influence  of  ergot  on  the  womb  is  exerted  through  the  nervous  cen- 
tres ;  and  is  likely  to  be  most  effective,  when,  in  the  normal  state  of  the 
system,  these  very  centres  are  disposed  to  the  condition  in  which  it  is 
the  tendency  of  the  medicine  to  place  them.    In  this  physiological  state, 
they  may  be  supposed  to  be  more  susceptible,  than  under  ordinary  cir- 
cumstances, to  an  impression  of  the  same  character  as  that  which  they 
are  prepared  to  receive  from  the  womb  at  the  full  period  of  gestation. 
The  effect  of  ergot  will,  therefore,  be  much  more  likely  to  be  felt  at  this 
time  than  at  others.    But  the  fact  appears  to  be  that,  though  less  apt  to 
excite  uterine  contraction  at  other  periods,  it  is  capable  of  producing  the 
effect,  in  some  instances,  at  any  stage  of  utero-gestation,  and  even  in  the 
unimpregnated  state  of  the  uterus.      Testimony  is  too  strong  to  the 
point,  that  it  is  capable  of  producing  abortion,  to  admit  of  denial ;  but  it 
certainly  cannot  be  relied  on  for  the  purpose ;  and  would  probably  fail 
in  the  great  majority  of  cases. 

The  employment  of  ergot  to  assist  in  tedious  labours  would  seem  to 
follow  from  a  knowledge  of  its  powers.  Yet  opinion  is  not  entirely 
accordant  on  this  point.  Injury  both  to  the  mother  and  child  is  appre- 
hended. The  painful  and  vehement  uterine  contractions,  with  the  cor- 
responding efforts  of  the  mother,  are  thought  in  various  ways  to  react 
injuriously  upon  the  system,  and,  among  other  results,  to  endanger 
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rupture  of  the  womb,  and  congestion  of  the  brain  with  consequent 
puerperal  convulsions.  The  death  of  the  foetus  is  supposed  frequently 
to  result  from  the  violent  and  unremitting  compression,  arresting  the 
circulation  of  the  cord,  or  cutting  off  the  supply  of  blood  by  temporarily 
obliterating  the  vessels  of  the  uterus  itself.  Statistics  too  have  been 
brought  fearfully  to  bear  against  this  use  of  ergot.  There  has  no  doubt 
been  much  exaggeration.  As  the  medicine  has  been  most  employed  in 
difficult  labours,  offering  some  unusual  impediment  to  the  ordinary  per- 
formance of  the  function,  it  is  very  probable  that  many,  and  much  the 
greater  number  of  fatal  results  have  been  mere  coincidences,  and  that 
they  would  have  occurred  without  the  use  of  the  medicine.  But  both 
reason  and  experience  unite  in  the  conclusion,  that  ergot  may  do  great 
mischief;  and  that  an  instrument  of  so  much  power  for  evil  must  be 
used  with  caution, 'and  careful  discrimination.  The  rules  laid  down  for 
its  use  by  the  most  experienced  obstetricians,  who  advocate  a  resort  to 
it,  are  the  following.  The  case  must  always  be  beyond  the  efforts  of 
nature  unaided.  The  os  uteri  must  be  dilated,  and  the  outer  passages 
lubricated.  The  presentation  must  be  natural,  or  at  least  not  such  as 
in  itself  to  present  any  obstacles  to  safe  delivery.  There  must  be  no 
mechanical  impediment,  such  as  morbid  growths,  rigidity  of  the  tissues, 
or  disproportion  between  the  size  of  the  bead  and  the  outlets  through 
which  it  must  pass.  The  measure  should  not  be  resorted  to  early, 
where  no  serious  danger  is  apprehended  from  delay ;  and  due  patience 
should  be  exercised  in  awaiting  the  efforts  of  nature.  Dilatation  of  the 
os  uteri  is  not  insisted  on  by  all ;  as  it  has  been  asserted  that  the  medi- 
cine has  a  tendency  to  induce  this  condition.  But  it  is  obvious  that, 
should  it  fail  to  do  so,  the  greatest  danger  might  be  apprehended  for 
the  fetus ;  and  cautious  practitioners  insist  on  this  prerequisite.  It  is 
said  that  the  membranes  must  not  be  ruptured. 

The  circumstances  which  are  thought  to  justify  the  measure  are, 
1.  lingering  labour  when  the  efforts  of  nature  have  ceased,  or  are  quite 
inadequate,  and  when  the  above  conditions  are  presented ;  2.  immediate 
danger  from  flooding,  with  failure  of  the  natural  pains,  and  without 
malposition  of  the  placenta;  3.  when  the  death  of  the  foetus  is  well 
ascertained,  and  the  patient  is  in  danger  from  exhaustion  or  constitu- 
tional irritation ;  4.  when,  from  previous  experience  in  the  case  of  the 
individual,  there  is  reason  to  fear  alarming  hemorrhage  immediately 
after  delivery;  5.  retention  of  the  placenta  from  deficiency  of  uterine 
contraction ;  and  6.  dangerous  hemorrhage  following  delivery.  In 
reference  to  this  last  application,  namely,  to  post-partum  hemorrhage, 
Dr.  John  W.  Beck,  who  speaks  from  a  very  large  experience,  states 
that  there  is  no  remedy  equal  to  it.  (Dublin  Med.  Press,  June  17,  1863.) 
But,  even  under  some  of  the  circumstances  here  mentioned,  many  prac- 
titioners would  advise  the  preferable  application  of  instruments,  if  they 
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were  at  hand,  and  the  skill  requisite  for  their  use  existed.  A  resort  to 
ergot  has  been  strongly  recommended  in  cases  of  puerperal  convulsions, 
with  a  view  to  hasten  delivery;  and  a  number  of  successful  cases  have 
been  recorded.  Having  no  experience  in  these  cases,  I  do  not  pretend 
even  to  offer  an  opinion ;  but  I  can  see  no  danger  from  the  narcotic 
properties  of  the  drug,  which  have  been  urged  against  its  use ;  for  we 
have  no  evidence  whatever  that  its  influence  is  irritant  or  congestive 
upon  the  brain ;  but  rather  the  reverse.  Dr.  Ch.  C.  Hildreth,  of  Zanes- 
ville,  Ohio,  believes  that  there  is  an  antagonism  between  ergot  and 
chloroform  inhalations  in  their  action  on  the  uterus,  and  that  either  of 
these  may  be  advantageously  given  to  ^counteract  undue  effects  of  the 
other ;  ergot  being  used  to  excite  contraction  when  suspended  under 
the  use  of  chloroform,  and  the  latter  to  allay  inordinate  contraction 
produced  by  the  former.  (Am.  Journ.  of  Med.  Sci.,  April,  1866,  p.  262.) 

For  the  expulsion  of  clots  of  blood  remaining  in  the  uterus,  and  of 
the  dead  fetus  in  protracted  cases  of  abortion,  in  the  earlier  stages  of 
pregnancy,  there  can  be  no  objection  to  its  use. 

In  reference  to  the  same  property  of  .causing  contraction  of  the 
uterus,  ergot  is  frequently  employed,  in  other  conditions  than  those 
connected  with  childbirth.  Thus,  it  has  been  recommended  for  the  ex- 
pulsion of  hydatids,  and  for  forcing  out  uterine  polypi  from  the  cavity, 
so  as  to  bring  them  within  reach  of  an  operation  for  their  extraction. 
Indeed,  cases  are  said  to  have  occurred,  in  which  polypi  have  been 
completely  expelled  by  the  uterine  contraction. 

But  the  most  important  application  of  ergot,  in  cases  of  unimpreg- 
nated  uterus,  is  to  the  suppression  of  hemorrhage.  It  is  certainly 
among  the  most  efficient  remedies  in  this  affection.  Even  the  hemor- 
rhage attendant  upon  cancer  of  the  womb  will  frequently  yield  to  it.  In 
effecting  the  suppression,  it  not  unfrequently  produces  painful  contrac- 
tions of  the  uterus,  showing  that  this  influence  is  not  confined  to  the 
state  of  pregnancy.  The  suppression  is  often  very  prompt,  and  is  proba- 
bly effected  by  a  contraction  of  the  uterine  walls,  so  as  temporarily  to 
close  the  vessels. 

Through  the  same  influence,  it  may  prove  useful  in  leucorrheal  dis- 
charges from  the  womb.  The  secretion  must  be  suspended,  if  the  sup- 
ply of  blood  is  cut  off,  or  materially  diminished. 

4.  Therapeutic  Applications  independently  of  Uterine  Contraction. 

The  successful  use  of  ergot  in  hemorrhage  from  the  uterus  led  to  its 
employment  in  the  same  affection  of  other  organs.  It  has  accordingly 
been  used  in  haemoptysis,  hsematuria,  epistaxis,  etc.,  and  in  many  cases 
with  supposed  advantage.  In  my  hands,  it  has  seemed  to  be  very 
promptly  successful  in  pulmonary  hemorrhage ;  and  it  is  certainly  among 
the  hemostatics  to  which  the  practitioner  may  have  recourse,  with  pro- 
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priety,  in  almost  any  case,  not  connected  with  an  irritated  state  of  the 
stomach.  Even  locally,  it  has  been  used,  with  asserted  success,  for  the 
suppression  of  hemorrhage.  It  certainly  does  not  act  as  an  astringent 
in  these  cases.  An  explanation  of  its  operation  which  appears  to  me 
highly  probable,  is  based  upon  the  views  of  its  action  on  the  capillaries 
already  given,  in  the  account  of  its  mode  of  operation.  It  appears  to 
me  to  have  a  direct  sedative  influence  on  the  capillary  circulation,  which, 
in  its  greatest  extent,  is  capable  of  arresting  the  flow  of  blood  in  them 
altogether,  and  may  consequently  end  in  gangrene.  There  is,  I  think, 
no  danger  whatever  of  this  result  in  ordinary  medicinal  doses ;  and  the 
remedy  may,  therefore,  be  prescribed  without  hesitation.  Though  the 
direct  and  speedy  suppression  of  uterine  hemorrhage  is  probably  ascriba- 
ble  to  the  contraction  of  the  organ  produced  by  it ;  yet  the  ultimate  and 
lasting  cure  may  be  owing  to  the  depressing  influence  referred  to  upon 
the  capillary  circulation. 

The  use  of  ergot  has  also  been  extended  to  many  other  diseases,  in 
the  treatment  of  which  success  has  been  claimed  for  it  by  one  or  another 
advocate.  Thus,  it  has  been  used  in  gonorrhcea,  gleet,  and  spermator- 
rhoea, with  supposed  advantage;  as  also  in  diarrhoea  and  dysentery; 
and  it  is  not  impossible,  admitting  the  influence  on  the  capillary  circu- 
lation above  claimed  for  it,  that  it  may  prove  useful  in  these  complaints. 
In  intermittent  fever,  in  which  it  is  stated  to  have  proved  effectual,  its 
operation  on  the  nervous  system  would  be  likely  to  render  it  useful ; 
though  proofs  are  yet  wanting  of  its  peculiar  efficacy.  In  hysteria  it 
may  have  proved  serviceable  through  the  same  property.  Its  applica- 
bility to  the  treatment  of  paraplegia,  and  paralytic  conditions  of  the 
bladder,  for  which  it  has  been  recommended,  would  scarcely  be  inferred 
from  anything  that  has  been  known  of  its  physiological  effects ;  yet  M. 
Paul  Guersant  is  said  to  have  demonstrated  that  it  excites  contraction 
of  the  bladder ;  and  both  he  and  Dr.  Allier  have  found  it  useful  in  re- 
tention of  urine  from  debility  or  palsy  of  that  organ.  (Bulletin  Gen.  de 
Therap.,  Sept.  15  and  30,  1860.)  Great  advantage  has  been  claimed 
for  it  in  defects  of  vision,  dependent  on  congestion  of  the  interior  ves- 
sels of  the  eye.  It  may  operate  here,  as  in  other  parts  of  the  body,  by 
diminishing  the  capillary  circulation.  In  connection  with  perchloride 
of  iron,  it  has  proved  very  useful  in  cases  of  albuminuria,  or  Bright's 
disease,  under  the  care  of  MM.  Hugues,  Socquet,  and  Chatin,  of  Lyons, 
France.  (Ann  de  Therap.,  1864,  p.  93.)  Dr.  Griepenkerl,  in  1856,  hav- 
ing seen  a  child  with  hooping-cough  attacked  by  the  symptoms  of  ergot- 
ism, at  that  time  epidemic  in  the  commune  of  Ltitter,  and  recovering 
simultaneously  from  both  affections,  was  induced  to  prescribe  ergot  as 
a  remedy  for  that  disease,  and  found  it  extremely  effectual.  He  gave 
the  remedy  in  upwards  of  200  cases  of  hooping-cough,  and  failed  in  ef- 
fecting cures  in  but  five.  He  recommends  that  the  treatment  should  not 
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be  commenced  till  after  the  third  week,  when  the  early  complications 
shall  have  disappeared.  The  symptoms  are  often  aggravated  for  a  few 
clays,  but  in  about  a  week  the  paroxysms  diminish -in  frequency,  and 
disappear  with  a  rapidity  proportionate  to  the  diminution  of  the  catarrh. 
(Ed.  Med.  Journ.,  Dec.  1863,  p.  561 ;  from  Deutsche  Klinik.}  Dr.  Jacobi, 
of  New  York,  used  it  with  apparent  benefit  in  a  case  of  chorea.  (N.  Y. 
Med.  Journ.,  May,  1865,  p.  142.) 

5.  Administration. 

For  producing  uterine  contraction,  powdered  ergot  may  be  given  in 
the  dose  of  twenty  grains,  repeated  every  twenty  minutes,  until  the  de- 
sired effect  is  produced,  or  till  it  occasions  unpleasant  gastric  or  cerebral 
symptoms.  It  has  been  customary  to  limit  its  use  to  a  drachm;  but,  in 
cases  of  urgency,  when  its  effects  are  not  obtained,  the  dose  may  be  in- 
creased with  impunity  beyond  this  amount.  As  soon  as  it  evinces  any 
influence  on  the  brain,  or  occasions  sickness  of  stomach,  it  should  be 
omitted.  In  the  treatment  of  uterine  hemorrhage,  and  for  other  pur- 
poses, ten  or  fifteen  grains  may  be  administered  three  or  four  times  a 
day,  or  more  frequently  under  urgent  circumstances.  I  have  generally 
used  ten  grains  every  two  hours  during  the  day,  in  pulmonary  hemor- 
rhage, and  have  never  witnessed  ill  effects  from  it.  It  should  not,  how- 
ever, be  given  continuously  for  a  great  length  of  time.  After  three  or 
four  days,  it  might  be  best  to  suspend  its  use;  to  be  resumed  should 
circumstances  appear  to  call  for  it. 

An  Infusion  of  Ergot  (!NFUSUM  ERGOTS,  Br.),  now  a  British  offi- 
cinal, may  be  made  in  the  proportion  of  a  drachm  to  four  fluidounces  of 
water,  of  which  one-third  may  be  given  for  a  dose,  repeated  in  the  same 
manner  as  the  powder.  The  British  infusion  is  made  in  the  proportion 
of  one-quarter  of  an  avoirdupois  ounce  to  ten  Imperial  fluidounces. 

Wine  of  Ergot  (ViNUM  ERGOTS,  U.  S.)  is  made  in  the  proportion  of 
two  troyounces  of  ergot  to  a  pint  of  wine,  and  is  given  in  the  dose  of  two 
or  three  fluidrachms  to  a  woman  in  labour ;  and  one  or  two  fluidrachms 
for  other  purposes. 

A  Tincture  is  directed  in  the  British  Pharmacopoeia  (TINCTTJRA  ER- 
GOTS, Br.),  of  which  the  dose  is  one  or  two  fluidrachms.  An  Ethereal 
Tincture  was  formerly  recognized  by  the  London  College  (TINCTURA 
ERGOTS  J^THEREA,  Lond.),  made  by  macerating  ergot  in  ether,  and 
given  in  the  dose  of  a  fluidrachm.  But  the  latter  preparation  was  un- 
necessary, was  objectionable  on  account  of  the  extreme  volatility  of  the 
menstruum,  and  has  been  omitted  in  the  Br.  Pharmacopoeia. 

A  Fluid  Extract  of  Ergot  (EXTRACTUM  ERGOTS  FLUIDUM,  U.S.; 
EXTRACTUM  ERGOT^E  LIQTJIDUM,  Br.)  has  been  introduced  into  both  the 
U.  S.  and  Br.  Pharmacopoeias.  According  to  our  national  code,  it  is 
prepared  by  forming  a  tincture  with  diluted  alcohol  to  which  a  little 
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acetic  acid  has  been  added,  and  carefully  concentrating  by  means  of  a 
warm-bath.  For -different  steps  of  the  process,  and  for  that  of  the  Br. 
Pharmacopeia,  the  reader  is  referred  to  the  12th  edition  of  the  U.  S.  Dis- 
pensatory. The  U.  S.  fluid  extract  is  an  excellent  preparation ;  the  use 
of  diluted  alcohol  as  the  menstruum  ensuring  the  extraction  of  all  the 
virtues  of  the  ergot,  while  the  useless  oil  is  left  behind ;  and  the  acetic 
acid  preventing  injurious  change  in  the  evaporation.  The  dose  is  from 
ten  to  twenty  minims. 

The  purified  extract,  called  by  M.  Bonjean  ergotin,  is  sometimes  em- 
ployed. For  the  mode  of  its  preparation,  the  reader  is  referred  to  the 
U.  S.  Dispensatory  (12th  ed.,  p.  371).  The  dose  of  it  is  from  five  to 
ten  grains. 


Though  ergot  is  the  only  uterine  motor-stimulant  of  undoubted 
powers,  there  are  several  other  agents  which  are  asserted  to  have  the 
same  property,  and  of  which  a  brief  notice  is  requisite. 

1.  EXTRACT   OF  HEMP.  —  EXTRACTUM   CANNABIS.  U.  S.  —  EX- 
TRACT UM  CANNABIS  INDICT.  Br. 

If  the  reader  will  recur  to  pages  774  and  775  of  the  first  volume,  he 
will  find  that,  according  to  Sir  J.  Y.  Simpson  and  Dr.  Alexander  Christi- 
son,  of  Edinburgh,  the  extract  of  hemp  possesses  an  extraordinary  in- 
fluence over  the  uterine  contractions,  bringing  them  on  with  great 
promptness  and  energy,  and  having  the  great  advantage  over  ergot,  at 
least  as  an  aid  tp  parturition,  that  its  operation  is  not  long  continuous. 
It  is  unnecessary  to  add  anything  to  what  has  been  already  stated  in 
the  article  referred  to.  If  general  experience  should  confirm  that  of  Dr. 
Christison,  he  will  have  made  a  very  important  addition  to  the  re 
sources  of  the  obstetrician. 

2.  TANSY.  — TANACETUM.  U.S. 

This  has  been  already  noticed  both  among  the  tonics  and  emmen- 
agogues  (i.  311  and  ii.  707).  Without  having  any  personal  knowledge 
of  the  powers  of  tansy,  in  the  relation  in  which  it  is  here  considered,  I 
have  been  assured  by  a  highly  respectable  practitioner,  in  whom  I  have 
entire  confidence,  that,  within  his  own  knowledge,  the  midwives,  in  his 
neighbourhood,  are  in  the  habit  of  using  an  infusion  of  tansy  for  the 
promotion  of  labour,  and  with  extraordinary  success  in  lingering  cases. 
He  has  himself  also  employed  the  remedy  with  advantage,  and  believes 
it  to  operate  by  directly  promoting  the  contraction  of  the  organ,  without 
producing  vascular  irritation.  This  is  no  new  application  of  tansy,  but 
seems  to  have  been  lost  sight  of  by  the  profession.  The  oil  is  often  used 
by  the  country  people  with  the  view  of  inducing  abortion ;  and  three 
instances  of  death  from  it,  taken  with  this  object,  are  noticed  in  the 
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account  of  tansy  given  in  the  early  part  of  this  work.     It  certainly  has 
a  powerful  influence  on  the  nervous  system.* 

3.  ROOT  OF  THE  COTTON  PLANT.  — GOSSYPII  RADIX.  U.S. 

This  is  the  root  of  Gossypium  herbaceum,  or  the  common  cotton 
plant  of  our  Southern  States.  It  is  said  to  be  much  employed  by  the 
slaves  of  the  South  for  producing  abortion,  and  Dr.  Bouchclle,  of  Mis- 
sissippi, to  whom  we  are  mainly  indebted  for  what  is  known  on  this 
subject,  considers  it  not  inferior  to  ergot  in  its  power  of  promoting 
uterine  contraction.  (See  U.  S.  Dispensatory.)  He  believes  that  it  oper- 
ates without  injury  to  the  general  health  in  any  way,  and  uses  it  ha- 
bitually to  assist  lingering  labour.  He  boils  four  ounces  of  the  inner 
bark  of  the  root  in  a  quart  of  water  to  a  pint,  and  gives  a  wineglassful 
every  twenty  or  thirty  minutes.  Dr.  Thomas  J.  Shaw,  of  Robertson 
County,  Tenn.,  confirms  the  statements  of  Dr.  Bouchelle.  (Nashville 
Journ.  of  Med.  and  Surg.,  July,  1855.)  This  is  a  subject  well  worthy 
of  further  investigation.  Ainslie  states  that  in  India  a  decoction  of  the 
root  is  used  in  urinary  disorder. 


Several  other  medicines  have  been  used,  under  the  impression  that 
they  possessed  the  power  of  promoting  uterine  contraction.  By  not  a 
few,  Borax  has  been  supposed  to  be  endowed  with  this  property ;  but 
others  deem  it  utterly  inefficient,  and  with  greater  probability  on  their 
side.  Digitalis  is  supposed  by  Mr.  W.  H.  Dickinson,  from  the  extraor- 
dinary power  which  it  has  displayed  in  his  hands  in  arresting  hemor- 
rhage of  the  uterus,  to  promote  uterine  contraction ;  but  admitting  the 
therapeutic  effect,  it  is  not  necessary  to  appeal  to  such  an  agency  in  its 
production.  In  another  part  of  this  work  (vol.  ii.  p.  Ill),  the  result  is 
considered  as  more  probably  ascribable  to  a  sedative  action  on  the  capil- 
laries. Uva  Ursi  is,  with  a  greater  appearance  of  probability,  ranked  in 
this  class  of  medicines;  as  it  undoubtedly  has  a  peculiar  tendency  to 
the  urinary  organs.  It  has  been  used  in  not  a  few  instances;  and  some 
are  disposed  to  claim  for  it  an  energy  little  inferior  to  that  of  ergot. 
Dr.  Parker  recommends  Tartar  Emetic  as  efficient  in  promoting  uterine 
contraction,  given  in  very  small  doses,  every  ten  or  fifteen  minutes,  till 
some  nausea  is  produced.  (Ann.  de  Therap.,  1865,  p.  184.) 

*  Since  the  publication  of  the  first  edition,  the  author  has  received  a  letter  from 
his  friend,  Dr.  Quinton  Gibbon,  of  Salem,  N.  J.  (Oct.  17,  1856),  detailing  several 
cases  in  which  tansy  appears  to  have  acted  very  favourably  in  bringing  on  uterine 
contraction  in  tedious  labour  in  one  after  ergot  had  failed.  In  one  of  the  cases, 
two  drachms  of  the  dried  herb  was  used;  in  another,  the  quantity  was  indefinite. 
The  os  uteri  was  dilated,  and  the  protraction  of  delivery  was  owing  simply  to  lan- 
guor of  the  uterus.  The  pains  were  brought  on  in  from  twenty  minutes  to  half  an 
hour.  Dr.  Gibbon  does  not.  consider  the  medicine  so  efficient  as  ergot,  but  never- 
theless very  useful  in  moderate  cases,  or  as  a  substitute.  (Note  to  the  second  edition.) 
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SIALAGOGUES. 

SIALAGOGUES  are  medicines  which  increase  the  secretion  of  saliva, 
and  of  the  mucus  of  the  mouth  and  fauces.  There  are  two  divisions  of 
them ;  one  operating  through  the  system,  the  other  by  direct  contact 
with  the  buccal  mucous  membrane. 

1.  There  are  many  substances  which  more  or  less  increase  the  secre- 
tion of  saliva,  when  taken  internally,  but  very  few  which  do  so  regu- 
larly, or  to  an  amount  which  would  render  their  employment  for  this 
effect  desirable.  The  only  medicines  which  could  be  relied  upon  as 
sialagogues,  internally  administered,  are  the  preparations  of  mercury, 
which  appear  to  exercise  a  peculiar  influence  over  these  glands,  though 
/nuch  of  their  effect  must  be  ascribed  to  the  stomatitis  produced  by  them  ; 
inflammation  of  the  mouth  operating  as  a  powerful  stimulus  to  the  sali- 
vary secretion.  It  is,  however,  quite  unnecessary  to  pursue  our  inquiries, 
in  this  place,  into  the  sialagogue  operation  of  internal  medicines,  as  none 
of  them  are  prescribed  for  their  effects  in  this  way,  not  even  the  mer- 
curials ;  and,  in  relation  to  the  several  individual  substances  having 
more  or  less  of  the  property,  their  possession  of  it  has  been  alluded  to 
when  they  have  been  elsewhere  treated  of. 

It  is  a  fact,  however,  of  some  interest,  that  the  sensation  of  nausea 
is  usually  attended  with  a  copious  secretion  of  saliva,  and  that  emetic 
substances  are,  consequently,  in  general,  very  efficient  sialagogues. 
Mental  influence,  also,  has  often  great  effect  in  stimulating  this  func- 
tion. Every  one  is  familiar  with  the  effect  of  the  mere  idea  of  food, 
especially  when  the  appetite  is  somewhat  keen,  in  promoting  the  flow 
of  saliva.  The  mouth  of  the  hungry  man  "waters"  at  the  sight  or 
thought  of  an  approaching  meal.  It  is  not  impossible  that  such  influ- 
ences may  sometimes  be  brought  to  bear  advantageously  upon  the 
function,  as  a  therapeutic  measure.  Thus,  in  cases  of  the  monomania- 
cal,  who  purpose  to  starve  themselves  to  death,  a  plate  of  food  set  be- 
fore them,  and  allowed  to  remain,  sometimes  overcomes  an  obstinacy 
which  refuses  to  yield  to  solicitation  or  menaces.  In  examining  the 
tongue  as  an  index  of  the  state  of  the  system,  if  we  find  the  mouth  dry, 
we  can  often  succeed,  by  causing  the  patient  to  close  his  mouth,  and 
move  the  tongue  about,  in  inducing  sufficient  secretion  to  render  the 
parts  moist.  In  such  a  case,  we  may  infer  that  the  dryness  was  owing 
to  some  comparatively  trivial  cause ;  as,  in  the  healthful  state,  the  very 
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thought  and  effort  on  the  part  of  the  patient  provoke  the  action  of  the 
glands ;  whereas,  if  the  function  had  been  suppressed  by  some  general 
morbid  influence,  it  would  scarcely  return  upon  such  gentle  solicitation. 
I  have  often  been  enabled  to  deduce  somewhat  important  practical  in- 
ferences, as  to  the  state  of  the  system,  from  this  simple  experiment. 

2.  It  is  only  the  local  sialagogues  that  are  practically  employed,  and 
that  we  are  now  to  consider.  These  act  by  an  irritant  impression  on 
the  membrane,  which  calls  the  mucous  follicles  directly  into  increased 
action,  and  the  salivary  glands  indirectly  through  the  sympathy  which 
connects  them  with  the  mouth.  Any  irritant  may  thus  prove  siala- 
gogue  ;  and  even  the  act  of  mastication,  though  exercised  upon  a  per- 
fectly bland  and  tasteless  object,  will  have  more  or  less  of  the  effect. 
As  substances  used  in  this  way  are  generally  chewed,  they  are  called 
not  unfrequently  masticatories.  Those  actually  employed  remedially 
are  always  more  or  less  irritant,  and  some  of  them  very  powerfully  so. 

They  operate  therapeutically  in  three  ways ;  first,  as  direct  stimu- 
lants to  the  parts  with  which  they  come  into  contact ;  secondly,  by 
depletion  from  the  secreting  vessels ;  and  thirdly,  by  revulsion  from 
neighbouring  parts. 

1.  In  reference  to  the  first  method  of  action,  they  may  be  used  ad- 
vantageously in  debilitated  or  paralytic  states  of  the  tongue,  fauces, 
or  mouth  generally.     Loss  of  taste  or  of  motor  power  in  the  tongue,  re- 
laxation of  the  uvula  from  weakness,  and  difficulty  of  deglutition  from 
palsy  of  the  fauces,  may  sometimes  be  relieved  in  this  way,  provided 
the  affection  has  become  quite  local,  or  is  not  associated  with  acute  dis- 
order of  the  nervous  centres. 

2.  Through  their  depletory  influence  they  may  relieve  inflammatory 
conditions  of  the  neighbouring  parts,  especially  painful  rheumatic  in- 
flammation of  the  jaws  and  face,  and  inflammations  not  rheumatic  of 
the  sockets  of  the  teeth,  and  of  the  antra,  especially  somewhat  chronic 
in  their  character.    Masticatories  often  prove  of  considerable  service  in 
inflammatory  toothache. 

3.  By  revulsion  they  act  beneficially  in  the  same  affections,  as  also 
in  neuralgic  conditions  of  the  face,  and  inflammation  of  parts  some- 
what more  distant,  as  in  chronic  tumefactions  of  the  salivary  glands 
themselves,  and  similar  affections  of  the  Eustachian  tube,  the  larynx, 
the  eyes,  ears,  and  nostrils.     In  chronic  hoarseness  from  inflammation 
of  the  larynx,  and  deafness  from  closure  of  the  Eustachiaii  tube,  con- 
siderable advantage  may  sometimes  be  derived  from  irritant  impres- 
sions made  on  the  fauces  by  these  medicines.     As  the  saliva,  impreg- 
nated with  the  soluble  principles  of  the  masticatory,  is  swallowed,  it 
has  some  effect  on  the  stomach  also ;  and  this  must  always  be  taken 
into  consideration  in  recommending  these  medicines. 
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The  substances  most  frequently  used  as  local  sialagogues,  are  TO- 
BACCO, GINGER  ROOT,  HORSE-RADISH,  MEZEREON,  and  PELLITORY.  TllCSG 

have  already  been  considered,  with  the  exception  of  the  last,  which  re- 
quires a  brief  notice. 

PELLITORY.  —  PYRETHRUM.  U.S. 

This  is  the  root  of  Anacyclus  Pyrethrum  (Anthemis  Pyrethrum, 
Linn.),  a  small,  herbaceous,  perennial  plant,  growing  in  the  countries 
bordering  on  the  Mediterranean.  The  medicine  is  sometimes  called, 
from  its  commercial  origin,  pellitory  of  Spain. 

The  root  is  cylindrical  or  fusiform,  about  the  size  of  the  little  finger, 
wrinkled  longitudinally,  light-brown  externally  with  dark  shining  points 
on  the  surface,  hard,  brittle,  with  a  resinous  and  radiated  fracture,  in- 
odorous, and  of  a  taste  feeble  at  first,  but  afterwards  acidulous,  saline, 
and  acrid.  It  produces,  also,  a  tingling,  burning  sensation,  which 
spreads  over  the  mouth  and  fauces,  and  is  very  durable.  Its  active 
properties  appear  to  reside  in  a  resinous  ingredient. 

When  chewed,  it  produces  a  copious  flow  of  saliva,  and  has  proved 
useful  in  painful  affections  of  the  head  and  face  of  a  rheumatic  or 
neuralgic  character,  toothache,  palsy  of  the  tongue  and  fauces,  relax- 
ation of  the  uvula,  etc.  The  quantity  used  at  one  time  may  be  half  a 
drachm  or  a  drachm.  A  tincture  prepared  by  macerating  a  drachm  in 
a  fluidounce  of  alcohol,  may  be  used  as  a  local  application  in  toothache ; 
and  the  alcoholic  extract  has  sometimes  been  introduced  into  the  hollow 
of  a  carious  tooth,  for  its  benumbing  effect. 
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OIL-A.SS 
ERRHINES. 

THESE  are  medicines  calculated  to  produce  an  increased  secretion 
from  the  mucous  membrane  of  the  nostrils.  As  all  of  them  are  apt  to 
cause  sneezing,  they  are  also  called  sternutatories.  No  medicines  are 
taken  internally  with  this  special  view.  All  are  applied  directly  to  the 
interior  of  the  nostrils  themselves.  So  far  as  the  increased  secretion  is 
concerned,  they  operate  by  directly  stimulating  the  secreting  tissue. 
Sneezing  is  produced  through  an  impression  transmitted  to  the  nervous 
centres  in  the  encephalon,  which  then  call  into  action,  and  combine  to 
one  purpose,  the  various  muscles  of  the  chest,  neck,  and  face,  concerned 
in  the  act.  At  the  same  time  that  the  impression  is  thus  made  on  the 
nervous  centres,  which  leads  to  the  act  of  sneezing,  a  sensation  is  pro- 
duced, of  greater  or  less  strength,  which  sometimes  serves  important 
therapeutic  purposes. 

The  agencies  through  which  errhines  operate  beneficially  in  disease, 
arc  1.  a  simple  stimulant  or  excitant  impression  on  the  Schneiderian 
membrane;  2.  an  increased  secretion  by  which  they  deplete  from  the 
vessels  ;  3.  a  revulsive  influence  on  neighbouring  parts ;  and  4.  the  vari- 
ous influences  of  the  sensation  excited,  and  acts  produced,  through  the 
nervous  centres. 

1.  By  their  stimulation  of  the  membrane,  they  sometimes  prove  use- 
ful in  defective  secretion  of  the  nasal  mucus,  or  unhealthy  dryness  of 
the  membrane,  in  chronic  inflammation  of  the  same,  and  in  paralysis 
of  the  sense  of  smell,  and  of  the  soft  palate. 

2.  By  depletion,  they  tend  to  relieve  inflammatory  conditions  of  the 
neighbouring  parts,  as  of  the  antra,  the  frontal  sinuses,  the  Eustachian 
tube,  the  ears,  eyes,  face,  and  scalp. 

3.  Their  revulsive  influence  is  useful  in  the  same  inflammatory  affec- 
tions, and  also  in  neuralgia  of  different  parts  of  the  face  and  scalp.   Ob- 
stinate chronic  ophthalmia,  excessive  sensibility  of  the  retina,  amau- 
rosis,  rheumatic  conditions  of  the  eye,  frontal  and  facial  neuralgia, 
earache,  chronic  otitis  and  deafness,  obstinate  headaches,  and  even 
chronic  inflammation  of  the  brain  or  its  meninges,  are  complaints 
which  offer  indications  for  the  use  of  these  medicines. 

4.  In  reference  to  their  excitant  impression  on  the  cerebral  centres, 
they  are  used  to  obviate  faintness  or  syncope,  to  restore  suspended  res- 
piration, to  compose  irregularities  of  respiration  of  a  purely  nervous 
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character,  to  produce  a  shock  which  may  rouse  from  insensibility  or 
coma,  when  not  dependent  on  active  congestion  or  compression  of  the 
brain.  Prof.  Laycock,  of  Edinburgh,  has  found  great  advantage  from 
them  in  suspending  and  moderating  epileptic  paroxysms.  (Med.  Times 
and  Gaz.,  May,  1865,  p.  463.)  By  the  sneezing  they  excite,  they  aid  in 
expelling  foreign  bodies  and  accumulated  mucus  from  the  nasal  and  res- 
piratory passages,  rouse  sensibility  by  their  action  on  the  brain,  and 
produce  a  shock  on  the  system,  which  may  aid  in  the  supersession  of 
paroxysmal  affections,  or  in  breaking  up  commencing  attacks  of  disease. 
But  care  must  be  taken  not  to  employ  this  measure  in  cases  with  active 
congestion  of  the  brain,  or  a  tendency  towards  it. 

It  must  be  borne  in  mind,  in  the  use  of  errhines,  that  some  of  them, 
as  tobacco  and  turpeth  mineral,  may  possibly  be  absorbed  from  the  mu- 
cous membrane,  and  that  they  are  liable  also  to  be  swallowed  to  a  greater 
or  less  extent. 

Like  most  other  medicines,  they  suffer  a  diminution  of  power  by  long- 
continued  use. 

There  are  no  particular  limits  to  the  frequency  of  their  exhibition ;  the 
physician  being  influenced  upon  this  point  by  various  considerations  con- 
nected with  the  activity  of  the  medicine,  and  the  particular  indication  to 
be  fulfilled. 


Most  substances,  whether  acrid  or  not,  will  act  as  errhines  when 
snuffed  up  the  nostrils,  in  the  state  of  powder,  if  not  impalpable ;  the 
mucous  membranes  of  these  cavities  having  been  made  exquisitely  sen- 
sitive, in  order  to  guard  the  lungs  against  the  intrusion  of  noxious  agents. 
Powdered  gum  or  sugar  will  often  produce  this  effect;  and  I  have  known 
water,  a  little  too  hot  or  a  little  too  cold,  to  act  in  a  similar  manner. 
But,  generally  speaking,  it  is  only  medicines  capable  of  impressing  the 
nostrils  dynamically,  that  are  used  for  the  purpose. 

1.  AROMATIC  POWDERS.  Yarious  aromatic  herbs,  in  the  form  of 
powder,  have  been  long  used  as  errhines;  the  choice  being  directed  to 
them  probably  by  their  agreeable  odour.     Rosemary,  sage,  the  mints, 
lavender,  common  sweet  marjoram,  thyme,  or  horehound  may  be  used, 
when  only  a  mild  impression  is  desired. 

2.  TOBACCO  may  be  considered  as  next  in  the  ascending  order  of 
efficiency.    This  is  so  well  known  as  an  errhine,  in  the  different  forms  of 
snuff,  that  it  requires  no  comment  here.     It  is  one  of  the  substances  to 
which  the  nostrils  soonest  become  accustomed;  so  that  to  maintain  a 
given  impression,  for  a  considerable  time,  it  is  necessary  to  increase  the 
quantity  very  greatly.     In  the  use  of  it,  the  physician  should  bear  in 
mind  its  effects  on  the  stomach  and  nervous  system  generally,  both  of 
which  may  be  produced  by  this  mode  of  exhibition  ;  and  should  also,  be- 
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fore  prescribing  it,  give  some  weight  to  the  consideration,  that  he  may 
be  laying  the  basis  of  a  habit,  which  is  certainly  not  very  cleanly,  to  say 
the  least  of  it,  and  may  be  injurious  to  the  health.  The  effect  of  snuff 
in  impairing  the  voice,  when  much  and  long  used,  is  notorious ;  and  I 
have  no  doubt  that  its  excessive  use  has  the  same  injurious  effects  upon 
the  digestive  organs,  and  the  nervous  system,  as  smoking  and  chewing, 
though  probably  not  in  an  equal  degree. 

3.  ASARABACCA  (Asarum  Europeeum)  is  a  small,  herbaceous, 
perennial,  European  plant,  all  parts  of  which  possess  acrid  properties. 
Both  the  leaves  and  root  are  used.     The  leaves  have  long  footstalks, 
are  kidney-shaped,  somewhat  hairy  on  the  surface,  nearly  inodorous, 
and  of  a  bitter,  nauseous,  and  acrid  taste.    The  roots  are  about  as  thick 
as  a  quill,  quadrangular,  knotted,  contorted,  of  a  grayish  colour,  a  some- 
what pungent  odour,  and  an  acrid  taste.     Taken  internally,  asarabacca 
operates  as  an  emetic,  and,  before  the  discovery  of  ipecacuanha,  was 
considerably  used  as  such ;  but  at  present  it  is  employed  almost  exclu- 
sively as  an  errhine.     Snuffed  up  the  nostrils  in  the  state  of  powder,  it 
excites  sneezing,  and  causes  an  increased  flow  of  mucus,  which  is  some- 
times attended  with  blood,  and  is  said  occasionally  to  continue  for  sev- 
eral days.    The  leaves  are  milder  than  the  root,  and  may  be  used  in  the 
quantity  of  three  or  four  grains.    Of  the  powdered  root,  only  one  or  two 
grains  should  be  used.     They  may  be  employed  every  night. 

4.  WHITE  HELLEBORE  (VERATRUM  ALBUM,  U.  S.),  which  is  the 
root  of  Veratrum  album,  has  been  already  sufficiently  described  (ii.  161). 
The  powdered  root,  when  introduced  into  the  nostrils,  causes  severe  and 
painful  irritation,  with  violent  sneezing,  and  copious  discharge  of  mucus. 
It  is  the  most  powerful  of  the  errhines  yet  mentioned,  and  is  not  without 
danger,  even  in  this  mode  of  exhibition,  if  used  in  excess.    Three  grains 
of  an  extract  prepared  from  it,  introduced  into  the  nostrils  of  a  cat, 
caused  death  in  less  than  twenty-four  hours.     It  has  been  employed  as 
an  errhine  more  especially  in  cases  of  amaurosis.     -Before  exhibition,  it 
should  always  be  diluted  with  some  mild  substance,  as  powdered  gum 
arabic  or  powdered  liquorice  root,  of  which  five  parts  may  be  employed 
to  one  of  the  medicine. 

5.  EUPHORBITJM  is  a  concrete  resinous  exudation  of  one  or  more 
species  of  Euphorbia,  growing  in  the  North  of  Africa.  It  appears  to 
exude  around  the  thorns  or  prickles  of  the  plant,  where  it  hardens.  It  is 
in  the  form  of  irregular  or  roundish  tears,  usually  about  the  size  of  a  small 
pea,  somewhat  friable,  with  one  or  two  holes  produced  by  the  prickles, 
of  a  yellowish  or  slightly  reddish  colour,  nearly  inodorous,  and  of  a 
taste  which,  though  agreeable  at  first,  becomes  at  length  excessively 
acrid  and  burning.  They  are  more  or  less  intermingled  with  dust,  pro- 
duced by  their  attrition,  which  excites  violent  sneezing  when  drawn 
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into  the  nostrils.  Eupherbium  is  a  severe  local  irritant,  producing  in- 
flammation and  vesication  of  the  skin  where  applied,  and  internally 
operating  as  a  violent  emeto-cathartic.  It  is  supposed  also  by  some  to 
have  narcotic  powers.  It  is  occasionally  used  as  a  rubefacient  or  vesi- 
catory application,  especially  in  veterinary  practice ;  but  it  is  retained 
among  the  officinal  medicines  chiefly,  I  presume,  as  an  errhine ;  though, 
even  in  this  capacity,  it  is  not  much  employed.  It  has  been  used  mainly 
in  amaurosis  arid  deafness.  It  should  never  be  applied  undiluted,  but 
always  mixed  with  six  or  eight  times  its  weight  of  some  inert  powder, 
as  powdered  gum  arabic  or  liquorice  root,  starch,  or  flour.  Not  more 
than  one  or  two  grains  should  be  employed  at  once. 

6.  TUKPETH  MINERAL  (HYDEABGYRi  SULPHAS  FLAVA,  U.S.) 

has  been  already  described  (ii.  483).  We  have  here  to  consider  it  simply 
as  an  errhine.  In  this  capacity,  it  is  one  of  the  best  of  the  class.  Less 
powerfully  irritant  than  the  last  two  mentioned,  it  is  more  efficient  than 
the  others,  and  may  be  employed  whenever  a  decided  impression  is  re- 
quired. It  has  been  used  chiefly  in  chronic  ophthalmia,  and  cephalic 
affections;  and,  as  the  complaints  in  which  it  is  most  useful  are  of  an 
inflammatory  character,  it  is  not  improbable  that,  in  its  curative  in- 
fluence, its  errhine  properties  are  a  good  deal  aided  by  its  alterative 
action  as  a  mercurial.  It  sometimes  salivates  when  applied  to  the 
nostrils.  One  grain  may  be  employed  at  once  as  an  errhine,  diluted 
with  four  or  five  parts  of  flour  or  starch. 


VOL.  ii. — 4T 


738  'LOCAL   REMEDIES.  [PART  II. 


CHAPT-ER  II. 
Local  Remedies  Effecting  the  Organization. 

THESE  act  by  inflaming  or  destroying  the  part  affected.  They  are  all 
external  remedies.  Medicines  may  sometimes  cause  inflammation,  or 
even  gangrene,  when  taken  internally ;  but  they  are  not  given  for  the 
purpose.  These  external  remedies  are  usually  arranged  in  three  classes ; 
the  rubefacients,  epispastics,  arid  escharotlcs ;  the  first  simply  redden- 
ing, the  second  vesicating,  and  the  third  producing  the  death  of  the  part. 
There  might  also  be  made  a  class  of  pustulating  agents ;  but  I  have  not 
thought  it  expedient  to  multiply  subdivisions,  and  therefore  include 
these  among  the  rubefacients.  The  distinction  between  the  classes  is 
not  absolute.  The  same  medicine  may  belong  to  all  the  three ;  as  in 
the  case  of  solution  of  ammonia,  which,  when  feeble,  is  simply  rubefa- 
cient,  when  more  concentrated,  blisters,  and  when  strongest,  acts  power- 
fully as  a  caustic;  and  there  are  few  of  the  more  energetic  belonging  to 
any  one  of  the  classes,  which  may  not  be  so  applied  as  to  produce  the 
characteristic  effects  of  the  others.  But  of  the  medicines  belonging  to 
this  division,  some  are  better  calculated  for  one  of  the  modes  of  action, 
and  others  for  another ;  and  they  are  both  used  and  classified  according 
to  this  preferable  applicability.  I  shall  treat  first  of  the  epispastics; 
because  their  consideration  involves,  besides  what  is  peculiar  to  them- 
selves, the  principles  which  govern  the  others  also,  so  that,  in  the  gen- 
eral observations  in  reference  to  the  rubefacients  and  escharotics,  it  will 
be  requisite  to  call  attention  only  to  a  few  points  of  difference ;  and  time 
will  thus  be  spared. 
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i. 

EPISPASTICS. 

THESE  are  sometimes  called  vesicatories,  and  not  unfrequently,  by  an 
elliptical  mode  of  expression,  blisters.  They  are  characterized  by  the 
special  property  of  blistering  ;  that  is,  of  producing  an  extensive  eleva- 
tion^  of  the  cuticle,  with  serous  liquid  beneath.  Their  first  eifect  is  to 
inflame  the  part  to  which  they  are  applied  ;  and  the  subsequent  vesica- 
tion  is  the  result  of  the  inflammation,  the  distended  vessels  relieving 
themselves  by  effusion.  The  particular  phenomena  will  be  more  ap- 
propriately detailed  under  the  individual  articles  of  the  class.  I  shall 
here  treat  only  of  the  general  principles  upon  which  they  operate  as 
curative  agents. 

1.  Through  the  sympathy  of  the  system  with  the  inflamed  parts,  they 
produce  a  general  excitement,  evinced  by  an  increased  frequency  of 
pulse,  and  heat  of  skin ;  and,  if  the  surface  affected  be  extensive,  they 
may  even  induce  a  general  state  of  fever,  in  the  same  manner  precisely 
as  fever  is  generated  by  internal  inflammations,  arising  from  cold  or 
other  morbid  causes.  This  symptomatic  excitation  is  greater,  during 
the  rubefactive  stage,  than  after  vesication  is  fully  established  ;  as  the 
emptying  of  the  vessels  has  the  effect  of  moderating  the  inflammation, 
upon  which  the  general  phenomena  depend.  Epispastics  are,  therefore, 
primai-ily  local,  and  secondarily  general  stimulants. 

With  a  view  to  their  general  stimulation,  they  are  used  in  low  states 
of  disease,  requiring  an  excitant  influence  to  support  the  actions  of  the 
heart,  and  those  of  the  nervous  system.  It  is  not  on  the  circulation 
only  that  the}r  operate,  but  also  on  the  nervous  centres ;  and  the  latter 
necessarily,  before  they  can  affect  the  former ;  because  it  is  mainly,  if 
not  exclusively,  through  these  centres,  that  the  local  inflammation  in- 
fluences the  heart.  The  debility  of  exhaustion  is  not  the  condition 
to  which  they  are  most  applicable ;  for,  though  they  excite  the  nervous 
centres  and  heart,  they  have  no  direct  stimulant  effect  on  the  digestive, 
blood-making,  and  nutritive  functions,  which  most  need  support  in  this 
condition  of  the  system.  But,  when  the  depression  is  sudden,  arising 
from  some  sedative  but  temporary  influence  on  the  nervous  system  or 
circulation,  or  when,  if  more  protracted,  it  is  sustained  by  a  similar  in- 
fluence more  persistent,  but  still  of  limited  duration,  there  is  an  indica- 
tion for  these  with  other  stimulant  remedies,  in  order  to  arouse  the  great 
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functions  from  the  torpor  in  which  they  may  have  been  left,  or  to  sus- 
tain them  until  the  depressing  agency  shall  cease. 

A  condition  of  the  first  kind  is  presented  in  the  prostration  sometimes 
existing  at  the  commencement  of  severe  fevers,  and  that  produced  by  a 
sudden  and  severe  shock,  as  from  a  blow  on  the  head,  a  fall,  an  over- 
whelming mental  impression,  the  action  of  certain  violent  poisons,  etc. 
In  such  cases,  these  external  stimulants  are  often  even  more  applicable 
than  the  internal ;  because,  as  reaction  and  high  fever  or  inflammation 
may  follow  the  state  of  depression,  it  is  important  to  employ  agents 
which  shall  not  continue  to  stimulate  after  reaction  has  taken  place ; 
and,  again,  as  the  head  is  peculiarly  apt  to  suffer  in  the  reaction,  it  is 
advisable  to  use  means  least  liable  to  add  to  the  cerebral  disorder.  These 
contraindicated  effects  can  be  much  more  certainly  guarded  against, 
under  the  use  of  external  remedies,  which  can  be  removed  at  the  mo- 
ment that  they  may  be  no  longer  wanted,  and  the  general  excitement 
produced  by  which  has  no  special  local  direction.  Besides,  by  means 
of  the  local  impression  which  may  remain  after  the  subsidence  of  the 
sympathetic  excitement,  a  revulsive  influence  is  exerted,  which,  instead 
of  increasing  any  internal  inflammation,  would  tend  to  counteract  it. 

The  condition  of  system,  of  the  second  kind  above  referred  to,  exists 
in  low  febrile  diseases  of  the  typhoid  character,  in  which  the  system  is 
depressed  by  some  sedative  morbid  agency,  whether  a  distinct  poison 
floating  in  the  blood,  or  a  depraved  state  of  the  blood  itself.  It  is  im- 
portant, in  these  cases,  to  seize  the  proper  period  for  the  application  of 
the  blister.  It  should  not  be  employed  in  the  highest  state  of  reactive 
excitement,  nor  postponed  to  the  last  condition  of  prostration  and  de- 
bility. In  the  former  it  might  add  injuriously  to  the  fever,  in  the  latter 
it  might  endanger  sloughing  in  the  blistered  part,  in  consequence  of  the 
very  low  state  of  its  vitality.  In  doubtful  cases  of  the  latter  kind,  the 
seat  of  application,  instead  of  the  extremities,  where  the  vital  actions 
are  feeblest,  should  be  some  part  of  the  chest ;  or,  if  it  may  still  be 
thought  proper  to  apply  the  blister  to  one  or  more  of  the  limbs,  the 
thigh,  or  arm  above  the  elbow,  should  be  preferred  to  the  leg  or  fore- 
arm, which,  under  other  circumstances,  is  usually  selected. 

2.  By  the  general  impression  or  shock  produced  by  blisters  on  the 
nervous  centres,  they  may  be  made  to  supersede  other  diseases.  Thus, 
if  applied  so  as  to  be  in  full  operation  ^  at  the  period  of  an  expected  pa- 
roxysm of  some  regular  periodical  disease,  they  will  not  unfrequently 
supersede  the  paroxysm,  and  thus  interrupt,  and  probably  set  aside,  the 
affection.  Intermittent  neuralgia,  intermittent  fever,  and  both  affec- 
tions also  in  the  regular  remittent  form,  may  often  be  interrupted  in 
this  way.  Before  the  use  of  quinia  in  remittent  fevers  was  so  well 
understood  as  at  present,  blisters  to  the  extremities  were  often  em- 
ployed, with  the  view  of  breaking  the  succession  of  the  paroxysms ;  and 
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they  may  still  be  resorted  to,  with  the  same  object,  when  circumstances 
may  forbid  the  use  of  quinia,  as  in  active  cerebral  congestion  or  inflam- 
mation, or  when  that  remedy  may  have  failed.  It  will  be  remembered 
that  the  blister  must  be  in  full  operation,  at  the  time  for  the  expected 
paroxysm. 

3.  Blisters  are  powerful  revulsive  agents,  and  are  more  employed 
for  this  effect  than  any  other,  or  all  others  combined.  The  principles 
on  which  they  act  have  been  sufficiently  explained  in  preceding  parts  of 
the  work.  (See  vol.  i.  p.  49.)  They  are,  through  this  mode  of  action, 
most  important  remedies  in  internal  inflammations,  and  in  irritations, 
whether  purely  nervous,  vascular,  or  mixed. 

a.  Of  the  nervous  irritations  in  which  they  may  be  usefully  em- 
ployed we  have  examples  in  internal  neuralgia,  and  spasm  of  internal 
organs,  as  of  the  stomach,  bowels,   gall-ducts,  bronchial  tubes,  and 
larynx ;  and  in  disordered  internal  functions  of  almost  every  kind, 
dependent  on  an  excitant  cause.     Special  diseases  in  which  this  in- 
dication may  exist  are  gastrodynia,  simple  spasm  of  the  stomach,  ob- 
stinate vomiting,  enteralgia,  colic  in  its  different  forms,  the  gastro- 
intestinal spasms  of  cholera,  asthma,  pure  spasmodic  croup,  angina 
pectoris,  internal  forms   of  nervous  gout  and  rheumatism,   obstinate 
cephalalgia,  and  all  the  diversified  disorders  of  spinal  irritation,  in 
which  the  application  must  be  made  over  the  seat  of  tenderness  in  the 
spinal  column. 

In  the  course  of  acute  diseases,  particularly  those  of  a  febrile  char- 
acter, great  nervous  disorder  often  supervenes,  with  restlessness,  jacti- 
tation, universal  uneasiness,  mental  discomposure,  want  of  sleep,  etc. 
These  may  frequently  be  most  happily  quieted  by  a  pair  of  blisters  to 
the  arms  or  legs,  which  probably  operate  by  concentrating  the  nervous 
irritation  in  the  seat  of  their  application,  and  thus  relieving  it  else- 
where. Under  these  circumstances,  it  is  no  uncommon  event  for  a 
patient,  suffering  under  obstinate  wakefulness,  to  fall  asleep  while  the 
blisters  are  drawing,  and  to  sleep  soundly  through  the  whole  night. 

b.  Of  the  use  of  blisters  in  internal  vascidar  irritations,  we  have 
examples  in  active  congestive  affections  of  the  brain,  lungs,  and  ab- 
dominal viscera.     Gout  and  rheumatism  often  assume  these  forms. 
The  different  hemorrhages  are  other  examples.     The  seat  of  the  blister 
is  often  an  important  consideration  in  these  affections.     When  the  con- 
gestion depends  exclusively  upon  a  local  cause  of  irritation,  or  is,  to  a 
considerable  degree,  fixed  and  constant  in  the  part,  it  may  be  best  to 
apply  the  blister  near  the  seat  of  the  disorder ;  as  to  the  back  of  the 
neck  in  cerebral  congestion  and  epistaxis,  over  the  lungs  in  haemoptysis, 
over  the  stomach  in  hsematemesis,  and  over  the  liver  in  colic,  caused 
by  hepatic  disorder.     But,  where  the  affection  is  dependent  on  a  con- 
stitutional cause,  as  of  gout  or  rheumatism,  or  repelled  cutaneous  erup- 
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tion,  the  blister  should  be  applied  either  to  the  legs  or  forearms,  or  to 
that  part  of  the  surface  near  which  the  disease  may  have  been  seated 
before  retrocession  or  repulsion.  Again,  when  the  affection  consists 
rather  in  a  determination  of  blood,  which  may  be  diverted  elsewhere, 
than  in  a  fixed  vascular  irritation  in  the  part,  the  blister  should  be  ap- 
plied as  remotely  as  possible  from  the  place  to  which  the  morbid  excite- 
ment may  be  directed.  If  applied  near  this  part,  it  will  add  to  the 
general  current  of  blood  in  that  direction,  and  might  even  aggravate 
the  disease.  If  applied  to  the  extremities,  so  as  to  draw  the  blood  and 
nervous  energy  to  the  remotest  part  of  the  body,  it  must  lessen  the 
amount  proceeding  towards  the  seat  of  the  affection,  and  does  so  often 
in  a  sufficient  degree  to  effect  a  cure.  Thus,  in  frequently  recurring 
attacks  of  cerebral  congestion,  of  epistaxis,  of  haemoptysis,  etc.,  in  which 
the  symptoms  depend  rather  on  some  cause  occasionally  sending  excite- 
ment into  the  part,  than  on  disease  positively  fixed  in  it,  cures  may 
sometimes  be  effected  by  blisters  to  the  extremities,  which  would  not 
happen  were  the  revulsive  agent  applied  near  the  part  affected.  The 
most  obstinate  case  of  epistaxis  that  I  have  witnessed,  which,  though 
frequently  arrested,  would  as  often  return,  and  even  threatened  serious 
consequences,  was  in  a  pregnant  woman,  and  yielded  promptly  to 
energetic  revulsive  applications  to  the  legs,  below  the  knee. 

c.  In  internal  and  subcutaneous  inflammations,  blisters  are  of  very 
great  importance,  and  are,  indeed,  among  the  standard  remedies. 
These  affections  are  so  firmly  seated,  that  revulsive  impressions  at  a 
distance,  though  useful,  are  not  sufficiently  powerful  to  exert  a  strong 
influence  upon  them.  To  be  effective,  the  blisters  must,  in  these  cases, 
be  applied  as  near  the  seat  of  the  disease  as  possible — upon  the  surface 
immediately  over  it  whenever  practicable.  Thus,  in  inflammation  of  the 
cerebral  lobes,  it  should  be  applied  to  the  scalp ;  of  the  base  of  the 
brain,  to  the  back  of  the  neck;  of  the  lungs,  or  pleura,  to  the  chest;  of 
the  stomach,  to  the  epigastrium,  etc. 

Another  most  important  consideration,  in  relation  to  the  use  of  blisters 
in  internal  inflammations,  is  the  period  of  the  disease  at  which  they 
ought  to  be  employed.  No  therapeutic  point  is  better  settled  than  the 
impropriety  of  using  blisters,  in  the  highest  stage  of  general  and  local 
excitement,  in  acute  inflammation.  In  this  condition,  they  almost  always 
fail  to  remove  the  inflammation,  while  they  add  their  own  general  ex- 
citation to  the  existing  fever,  and  thus  augment  the  constitutional  dis- 
turbance, which  reacts  again  injuriously  on  the  local  affection.  The 
period  for  their  application  is  after  the  subsidence  or  reduction  both  of 
the  local  and  general  excitement,  when,  though  the  disease  is  fixed,  the 
blood  is  less  irritant  in  its  character,  and  its  movement  through  the  dis- 
ordered part  less  impetuous.  A  blister  at  this  period  will  often  most 
Jhappily  subdue  the  residue  of  an  inflammation,  which  might  otherwise 
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advance  to  suppuration  or  gangrene,  or  subside  gradually  into  the  chronic 
form.  It  should  always  be  preceded  by  such  an  amount  of  depletion, 
general  and  local,  and  of  other  sedative  influence,  as  the  case  may  seem 
to  call  for.  As  a  general  rule,  the  fifth  clay  of  an  acute  inflammation  is 
about  the  proper  period  for  applying  the  blister,  though  certain  circum- 
stances may  callfor  an  earlier  application,  or  require  a  longer  postpone- 
ment. Thus,  in  typhoid  inflammations,  it  may  be  applied  at  a  much 
earlier  period ;  and  in  other  cases  of  great  violence  and  danger,  it  may 
be  proper  to  concentrate  all  the  remedies  within  a  shorter  time,  and 
thus  prepare  for  an  earlier  application  of  the  blister  by  a  very  energetic 
use  of  depletory  measures.  In  chronic  inflammations,  they  may  be  em- 
ployed at  all  stages,  and  are  often  very  highly  useful.  In  such  cases, 
however,  they  must,  in  many  instances,  be  frequently  repeated,  to  be 
successful.  In  chronic  inflammation  of  the  great  joints,  particularly  of 
a  rheumatic  character,  they  are  a  most  efficient  remedy,  when  frequently 
repeated ;  though  a  single  application  will  be  of  little  use. 

4.  A  third  principle  upon  which  blisters  act  is  that  of  substitution  or 
supersession ;  removing  the  disease  by  establishing  their  own  action  in 
the  part  affected,  through  a  more  potent  influence  than  that  of  the  mor- 
bid cause.     In  this  way  may  be  explained  their  operation  in  obstinate 
cutaneous  eruptions,  and  possibly  in  erysipelas. 

5.  The  local  stimulation  they  produce  is  useful  in  some  cases  of  anses- 
thesia  of  the  surface  and  subcutaneous  tissue,  local  muscular  paralysis, 
and  threatened  gangrene. 

6.  Blisters  also  deplete,  and,  when  kept  open  by  stimulating  dress- 
ings, sometimes  do  so  very  considerably,  so  as  to  produce  a  strong 
local,  if  not  constitutional  impression.     They  are  thus  useful  in  inflam- 
mation, especially  when  somewhat  superficially  situated,  as  in  the  sub- 
cutaneous cellular  tissue,  the  external  absorbent  glands,  and  the  arteries, 
veins,  and  nervous  trunks  of  the  extremities.     In  these  cases,  they  act 
doubly,  by  revulsion  and  depletion.     Seeming  neuralgia  is  not  unfre- 
quently  traceable  to  some  tender  spot  in  the  course  of  the  nervous  trunk 
supplying  the  part  affected ;  and  a  blister  over  this  tender  spot  will  often 
prove  highly  serviceable. 

Upon  this  principle  also,  blisters  have  been  recommended  in  dropsy; 
and  sometimes  they  very  rapidly  drain  off  the  effused  serum.  But  they 
are  a  hazardous  remedy,  especially  if  applied  to  the  extremities  in  a 
very  distended  state ;  as  they  are  apt  to  induce  sloughing,  in  conse- 
quence of  the  feeble  vitality  of  the  part.  I  have  seen  an  instance  of 
terrible  gangrenous  ulcers  in  the  extremities,  in  a  case  of  obstinate 
dropsy,  in  which  the  whole  of  the  effusion  was  removed,  though  the 
patient  died  exhausted.  If  ever  employed  in  these  cases,  they  should 
be  applied  to  the  chest  and  abdomen,  and  then,  not  merely  to  fulfil  this 
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indication,  but  when  they  may  be  called  for  also  to  relieve  some  internal 
inflammation. 

t.  The  pain  of  blisters  is  sometimes  useful  in  hypochondriacal  affec- 
tions, and  in  the  relief  of  other  nervous  disorder.  A  medical  gentleman 
once  assured  me  that,  while  a  student,  he  was  excessively  troubled  by 
apparently  causeless  depression  of  spirits,  and  that  he  never  was  so 
free  from  this  trouble  as  when  he  had  a  small  blister  drawing  in  his 
epigastrium. 

8.  Still  another  purpose  for  which  blisters  may  be  used,  is  to  obtain 
a  denuded  surface,  for  the  endermic  application  of  medicines. 


HEAT  AS  A  VESICATING  AGENT. 

For  this  purpose,  heat  is  usually  employed  in  the  form  of  boiling-hot 
water.  This  has  the  recommendation  of  acting  with  great  rapidity. 
Rubefaction  is  speedily  produced,  followed  almost  immediately  by  vesi- 
cation.  But  the  intense  pain,  the  frequent  indisposition  of  the  denuded 
surface  to  heal,  the  danger  of  carrying  the  effect  so  far  as  to  produce 
gangrene,  and  the  difficulty  of  precisely  limiting  the  application,  are 
objections  which  prevent  a  resort  to  this  measure,  except  under  extra- 
ordinary circumstances. 

In  cases  of  great  and  alarming  prostration,  in  which  the  surface  is 
insensible  to  the  most  powerful  rubefacients,  vesication  by  boiling  water 
may  sometimes  be  not  only  justified,  but  called  for.  The  influence  of 
heat,  in  torpor  and  coldness  of  the  surface,  seems  to  restore  it  in  some 
degree  to  the  normal  state  of  impressibility ;  and  an  effect  is  produced 
to  which  no  other  agent,  however  stimulating,  is  adequate.  The  sudden 
sinking  spells  of  typhoid  or  malignant  fevers,  the  prostration  amounting 
to  syncope  from  shocks  on  the  system,  the  condition  approaching  ap- 
parent death  sometimes  attendant  on  intense  gastric  or  other  internal 
spasms,  threatened  death  in  angina  pectoris  when  the  heart  has  nearly 
ceased  to  beat ;  these,  and  other  analogous  cases  sometimes  offer  the 
opportunity  for  the  effective  application  of  this  remedy.  Of  course,  it 
is  only  the  first  arousing  impression  that  is  sought  for  from  it ;  for  the 
subsequent  support  of  the  system,  other  measures  must  be  depended  on. 

Boiling-hot  water  may  also  sometimes  be  employed  to  produce  a 
limited  vesication  for  the  endermic  application  of  remedies,  when  it  is 
of  great  importance  that  the  application  should  be  promptly  made,  and " 
other  vesicating  agents  capable  of  speedy  action,  as  the  strong  solution 
of  ammonia,  or  one  of  the  stronger  mineral  acids,  may  not  be  at  com- 
mand. 

Hot  water  may  be  best  limited,  by  applying  it  carefully,  by  means  of 
compresses  of  linen  wet  with  it,  or  perhaps  preferably  by  a  sponge.  Its 
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operation  should  be  watched  closely,  so  as  to  prevent  the  death  of  any 
part  of  the  surface,  and  a  consequent  slough. 

A  plate  of  metal,  heated  to  212°  by  immersion  in  boiling  water,  has 
also  been  used  to  produce  vesication.  (See  Eschar  otic  s.) 


I.  CANTHARIDES. 

CANTHARIS.  U.  S.,  Br. 
Syn.   Spanish  Flies. 

Origin.  The  Spanish  Fly,  or  Cantharis  vesicatoria,  is  a  coleopterous 
insect,  inhabiting  the  southern  and  middle  portions  of  Europe,  and 
abundant  in  Spain,  Italy,  Sicily,  the  South  of  France,  and  the  southern 
provinces  of  Russia.  The  insects  are  collected  by  beating  with  poles, 
or  shaking  the  trees  which  they  frequent,  and  receiving  them,  as  they 
fall,  in  a  large  cloth  spread  upon  the  ground  beneath.  They  are  killed 
either  by  exposing  them  to  the  vapour  of  boiling  vinegar,  water,  or 
other  liquid,  or  by  immersing  them,  contained  in  bags,  in  hot  vinegar 
and  water.  They  are  then  dried,  and  packed  in  casks  or  boxes  lined 
with  paper.  They  are  imported  from  Spain  and  other  parts  of  the  Medi- 
terranean, and  directly  or  indirectly  from  St.-  Petersburg.  Those  from 
the  latter  source  are  larger,  and  more  highly  esteemed  than  the  Mediter- 
ranean flies,  and  are  distinguished  by  their  coppery  hue. 

Properties.  The  insect  is  about  two-thirds  of  an  inch  long,  and  from 
a  sixth  to  a  quarter  of  an  inch  in  breadth,  and  is  of  a  beautiful  golden 
green,  or  bi'illiant  coppery  hue.  The  powder  is  of  a  dark-gray  colour, 
diversified  by  shining  green  or  copper-coloured  particles,  which  are 
minute  fragments  of  the  wing-cases,  head,  and  feet.  Cantharides  has  a 
characteristic  odour,  and  an  acrid,  burning,  disagreeable  taste,  said  to 
resemble  that  of  urine.  It  yields  its  virtues  to  water,  alcohol,  ether,  and 
officinal  acetic  acid,  especially  with  the  aid  of  heat.  These  virtues  have 
been  ascertained  to  reside  chiefly,  if  not  exclusively,  in  a  peculiar  proxi- 
mate' principle  denominated  cantharidin. 

Cantharidin.  This  may  be  obtained  by  exhausting  cantharides  with 
ether,  distilling  off  the  ether  from  the  solution  thus  obtained,  dissolving 
the  residue  in  boiling  alcohol,  decolorizing  with  animal  charcoal,  filter- 
ing, and  allowing  the  liquid  to  cool.  Cantharidin  is  deposited  in  the 
form  of  white,  shining,  crystalline  scales,  which  are  insoluble  in  water, 
scarcely  soluble  in  cold  alcohol,  but  readily  dissolved  by  ether,  chloro- 
form, the  oils  at  ordinary  temperatures,  and  by  hot  alcohol  and  acetic 
acid,  which  let  most  of  it  fall  on  cooling.  It  is  melted  by  heat,  and,  at 
a  still  higher  temperature,  rises  in  white  vapours,  which  form  acicular 
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crystals  upon  condensing.  It  is  not  injured  by  any  temperature  below 
300°  F.  Besides  this  constituent,  cantharides  contains  a  peculiar  yel- 
low matter,  which  has  a  strong  affinity  for  caritharidin,  and  through  the 
influence  of  which,  this  principle,  as  it  exists  in  the  flies,  is  rendered 
soluble  in  water  and  cold  alcohol,  though  insoluble  in  these  menstrua, 
or  nearly  so,  when  pure. 

Cantharides  is  apt  to  be  attacked  by  worms,  which,  though  they  do 
not  entirely  destroy  its  virtues,  impair  them  very  considerably.  The 
addition  of  camphor  has  been  recommended  as  a  preservative ;  but  a 
few  drops  of  strong  acetic  acid,  in  a  bottle  of  the  flies,  are  more  effectual. 
A  good  method  is  to  immerse  the  bottle  containing  them  in  boiling-hot 
water,  which  destroys  the  eggs  of  the  insect  without  injuring  the  flies. 
With  this  precaution,  and  that  of  keeping  them  in  bottles  well  stopped, 
they  may  be  preserved,  whether  whole  or  in  powder,  for  a  long  time 
without  injury. 

Effects  on  the  System.  The  effects  of  cantharides  upon  the  system,  when 
internally  administered,  have  been  already  fully  described.  (See  page 
642.)  In  the  preliminary  remarks  upon  the  class  of  epispastics,  its  reme- 
dial effects  as  an  external  agent,  and  the  principles  which  should  govern 
its  therapeutic  use,  have  been  sufficiently  considered.  It  remains  here 
to  treat  of  the  mode  of  applying  the  medicine  externally,  and  of  the  par- 
ticular effects  attendant  on,  or  following,  the  several  methods  of  applica- 
tion. This  brings  us  to  the  consideration  of  its  preparations ;  for  the 
flies  are  almost  never  used  in  an  unprepared  state. 

The  use  of  blistering  insects  was  familiar  to  the  ancients ;  but  it  is 
quite  uncertain,  from  any  accounts  which  have  come  down  to  us,  whether 
they  used  the  particular  species  now  under  consideration. 


1.  CERATE  OF  CANTHARIDES.  —  CERATUM  CANTHARIDIS.  U.  S. 
—  EMPLAST'RUM  CANTHARIDIS.  Br.  —  Emplastrum  Epispasticum. — 
Blistering  Plaster. 

Preparation.  Though  commonly  designated  as  a  plaster,  and  so  des- 
ignated in  the  British  Pharmacopoeia,  this  preparation  is  not  entitled  to 
the  name,  which  is  now  applied  to  substances  requiring  to  be  heated 
when  spread,  and  adhesive  at  the  temperature  of  the  body,  neither  of 
which  characters  belongs  to  that  here  considered.  It  is  in  fact  a  cerate, 
as  it  is  called  in  the  U.  S.  Pharmacopoeia.  In  its  preparation,  the  finely 
powdered  flies  are  thoroughly  incorporated  with  a  melted  mixture  of 
wax,  resin,  and  lard.  Suet  or  olive  oil  is  sometimes  substituted  for 
lard.  For  the  proportions,  and  necessary  manipulations,  the  reader  is 
referred  to  the  TJ.  S.  Dispensatory. 

The  cerate  thus  made  is  of  a  consistence  which  allows  it  to  be  readily 
spread  by  a  knife  or  spatula,  at  common  temperatures. 


CHAP.  II.]  EPISPASTICS. — CANTHARIDES.  747 

When  used,  it  is  generally  spread  on  leather ;  but  a  piece  of  thick 
linen  or  canvas,  or  of  stout  paper,  may  be  substituted  if  more  convenient. 

When  the  officinal  cerate  is  not  to  be  had.  its  place  may  be  suppHed 
by  an  extemporaneous  preparation,  made  by  thoroughly  incorporating 
two  parts  of  the  powdered  flies  with  four  parts  of  resin  cerate,  or  simple 
.  cerate,  previously  softened  by  heat ;  and,  to  increase  the  efficacy  of  the 
preparation,  finely  powdered  cantharides  may  be  sprinkled  over  its  sur- 
face when  spread,  and  made  to  adhere  by  gentle  pressure  with  a  roller 
or  otherwise. 

Application.  As"  the  officinal  cerate  is  not  adhesive,  or  but  very 
slightly  so,  it  is  necessary  to  employ  some  method  of  retaining  it  in  its 
place.  When  it  is  applied  to  the  extremities,  or  to  the  head,  this  may 
be  done  by  a  neatly  fitted  muslin  roller ;  but,  when  on  the  trunk,  neck, 
or  face,  some  other  method  must  be  employed ;  and  none  is  more  con- 
venient than  to  fix  it  by  means  of  narrow  strips  of  adhesive  plaster, 
one-half  of  which  is  attached  to  the  back  of  the  leather,  the  other  half 
to  the  skin.  Sometimes  the  cerate  is  spread  upon  leather  previously 
covered  with  adhesive  plaster,  and  a  margin  of  the  latter  left  uncovered, 
so  as  to  come  in  contact  with  the  skin. 

The  shape  of  the  prepared  leather  or  cloth  must  be  accommodated  to 
the  surface  to  which  it  is  to  be  applied.  Thus,  for  the  forearms  and 
legs,  it  should  be  rectangular,  and  nearly  twice  as  long  as  broad ;  for 
the  chest,  back,  or  abdomen,  nearly  square,  but  usually  somewhat  longer 
than  broad;  for  the  back  of  the  neck,  triangular,  with  the  upper  angle 
truncated,  so  that  it  may  be  narrow  at  top,  and  spread  out  as  the  neck 
widens ;  for  the  space  behind  the  ears,  in  the  shape  of  a  new  moon,  with 
the  lower  limb  circularly  expanded ;  for  the  whole  scalp,  oval ;  for  the 
female  breast,  circular  or  semicircular,  with  a  round  opening  in  the  cen- 
tre ;  and  for  the  epigastrium  in  a  woman,  triangular,  with  one  of  the 
angles  extending  upward  over  the  sternum,  and  the  base  below.  When 
a  pair  of  blisters  are  made  for  corresponding  parts  on  the  two  sides  of 
the  body,  if  the  shape  is  not  perfectly  symmetrical,  the  caution  must  be 
observed  to  spread  the  two  upon  opposite  surfaces,  as  in  blisters  behind 
the  ears. 

The  size  of  the  blister  is  of  considerable  importance.  As  a  general 
rule,  it  should  be  large ;  as  the  pain  and  inconvenience  are  little  in- 
creased, while  the  remedial  impression  is  proportioned  to  the  extent  of  the 
blistered  surface.  Care,  however,  should  be  taken  not  to  make  it  so 
large  as  to  endanger  an  oppressive  effect  on  the  system,  or  too  extensive 
a  disturbance  of  the  cutaneous  functions.  For  the  forearms  and  legs,  a 
pair  may  be  used,  each,  for  an  adult  man,  about  six  inches  by  three  or 
four;  for  the  chest  or  abdomen,  a  single  blister  from  eight  to  twelve 
inches  in  length,  and  six  to  ten  in  breadth ;  for  the  heatl,  it  should  usually 
be  made  large  enough  to  cover  the  whole  scalp.  It  is  a  great  thera- 
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peutic  error  to  apply  small  blisters  in  serious  diseases.  The  patient  is 
made  to  suffer  almost  as  much  as  from  large  ones,  and  receives  little  or 
no  compensating  benefit.  For  children,  of  course,  the  size  must  be  pro- 
portionably  diminished. 

Before  applying  a  blister  to  a  hairy  part,  the  hairs  should  be  shaved 
off,  and,  if  delay  be  admissible,  ten  or  twelve  hours  should  be  allowed  to 
pass  before  the  application  is  made,  in  order  that  the  abrasions  may 
heal.  But  no  sacrifice  of  important  time  should,  be  made  for  this 
object. 

When  the  surface  of  application  is  convex,  ae  the  head,  the  shoulder, 
the  neck,  the  mamma,  etc.,  slits  should  be  made  deep  into  the  blister 
from  the  circumference,  so  that  it  may  be  fitted  accurately  to  the  part. 

The  surface  of  the  skin  should  be  moistened  with  water  or  vinegar 
before  the  application,  to  facilitate  the  solution  of  the  active  principle, 
and  thus  cause  it  to  act  more  quickly.  When  the  epidermis  is  per- 
fectly dry,  it  is  sometimes  difficult,  without  this  precaution,  to  produce  a 
blister. 

In  selecting  the  place  of  application,  the  practitioner  will  be  guided 
by  the  effects  to  be  produced.  For  general  impression  on  the  system, 
and  for  revulsion  in  cases  of  simple  sanguineous  or  morbid  nervous  de- 
termination, without  fixed  local  disease,  the  inside  of  the  forearms  or  of 
the  legs  should  be  preferred,  and  the  blister  should  be  applied  lengthwise 
along  the  limb ;  care  being  taken,  when  the  application  is  made  to  the 
forearm,  to  protect  a  space  of  two  or  three  inches  at  the  wrist,  by  wrap- 
ping closely  around  it  a  linen  roller,  so  as  to  prevent  the  blistering 
plaster  from  slipping  down,  and  thus  interfering  with  the  pulse.  When 
the  object  is  to  act  revulsively,  or  through  depletion,  upon  a  local  in- 
flammation, the  blister  should  be  applied  to  the  surface,  as  nearly  as 
possible  immediately  over  the  seat  of  the  disease.  When  the  base  of 
the  brain  is  affected,  the  back  of  the  neck  is  the  nearest  part  to  which 
the  application  can  be  conveniently  made. 

It  is  advisable  to  cover  the  surface  of  the  cerate,  when  spread,  with  a 
piece  of  fine  gauze,  or  very  thin  unsized  paper,  which  scarcely  interferes 
with  the  action  of  the  cantharides,  while  it  prevents  the  adhesion  of 
portions  of  the  cerate  to  the  skin  when  it  is  removed.  This  is  specially 
important  when  the  blister  is  applied  directly  over  the  eyes,  as  it  some- 
times is,  with  great  advantage,  in  obstinate  ophthalmia. 

Effects  of  the  Cerate.  For  a  short  time  after  the  application,  no  per- 
ceptible effect  is  produced.  Soon,  however,  a  slight  sense  of  warmth 
and  perhaps  of  tingling  is  experienced,  which  is  probably  coincident 
with  a  moderate  increase  of  the  perspiratory  function,  whereby  the  skin 
becomes  moist,  and  thus  facilitates  the  further  action  of  the  irritant. 
This  sensation  gradually  increases  to  a  burning  pain,  which  is  some- 
times very  severe,  sometimes  quite  tolerable,  according  to  temporary  or 
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constitutional  differences  in  susceptibility.  If  the  surface  is  now  ex- 
amined, it  is  found  much  reddened,  though  not  so  deeply  as  by  some  of 
the  more  powerful  rubefacients.  In  a  short  time,  it  becomes  covered 
with  innumerable  vesicles,  which  gradually  enlarge  into  bullse,  until  at 
length  the  whole  or  nearly  the  whole  of  the  epidermis  is  separated,  and 
a  light-yellowish  translucent  liquid  is  collected  beneath  it.  The  liquid 
has  been  found  to  contain  about  six  per  cent,  of  albumen,  with  some 
salt,  besides  water.  Occasionally  it  coagulates,  and  the  blister  appears 
filled  with  a  tremulous  jelly,  which,  however,  gradually  disappears  under 
dressings. 

The  blister  is  now  said  to  have  drawn.  The  period  required  for  the 
process  varies  exceedingly  under  different  circumstances.  It  is  shorter 
in  parts  covered  with  a  delicate  epidermis  than  in  others,  consequently 
on  the  inner  side  of  the  limbs  than  the  outer,  and  probably  on  the  anterior 
surface  of  the  body  than  the  posterior.  In  women  the  process  is  more 
rapid  than  in  men,  and  in  children  than  either.  In  an  adult  man,  vesi- 
cation  may  usually  begin  in  three  or  four,  and  be  completed  in  from 
eight  to  twelve  hours ;  but  the  latter  period  is  often  much  exceeded,  and 
the  former  sometimes  anticipated.  In  hairy  parts,  even  though  shaven, 
almost  twice  as  much  time  is  requisite  as  for  a  surface  destitute  of  hair. 

During  the  rubefacient  stage,  there  is  generally  some  constitutional 
excitement,  which  has  already  been  sufficiently  considered  in  the  gen- 
eral observations.  But  an  incident  frequently  happens,  in  the  course  of 
the  vesication,  which  it  is  necessary  to  notice.  I  allude  to  strangury. 
This,  as  before  stated,  when  cantharides  was  treated  of  in  reference  to 
its  effects  on  the  system,  is  an  almost  constant  result  of  its  internal  use, 
when  pushed  sufficiently  far.  It  often  occurs  from  its  external  applica- 
tion, but  by  no  means  so  uniformly.  There  seems,  in  some  persons,  to 
be  a  strong  constitutional  liability,  so  that  they  are  always  affected ;  in 
others  a  constitutional  exemption,  so  that  they  never  suffer.  The  affec- 
tion is  undoubtedly  owing  to  the  absorption  of  the  active  principle.  I 
have  generally  noticed  that  it  comes  on  only  after  vesication  has  taken 
place ;  as  if  the  intervention  of  a  liquid  between  the  medicine  and  the 
absorbing  surface,  favoured  the  passage  of  the  cantharidal  solution  en- 
dosmotically  into  the  blood-vessels.  M.  Mialhe  states  that  the  more 
quickly  the  vesication  is  produced,  the  more  apt  the  patient  is  to  escape 
strangury.  (Journ.  de  Pharm.  et  de  Chim.,  3e  ser.,  xlii.  54.)  The 
symptoms  of  strangury  were  described  in  the  general  account  of  the 
operation  of  the  medicine ;  and  I  need  not  repeat  them  here.  They  are 
precisely  the  same  in  character,  whether  produced  by  its  internal  or 
external  use.  (See  vol.  ii.  p.  643.) 

When  the  vesication  is  complete,  and  the  serum  has  escaped  through 
spontaneous  or  artificial  openings,  the  vesicated  surface  will  usually  heal 
kindly,  if  the  loosened  epidermis  be  allowed  to  remain,  so  as  to  protect 
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it  from  the  air.  If  it  be  removed,  however,  the  surface  is  apt  to  become 
irritated,  and  sometimes  severe  and  highly  painful  inflammation  occurs, 
which  occasionally  ends  in  suppuration.  The  same  effect  takes  place, 
in  consequence  of  the  application  of  irritant  dressings.  Under  these 
circumstances,  however,  instead  of  producing  pus,  the  surface  often 
throws  out  coagulable  lymph,  which  forms  a  protective  layer  against 
the  influence  of  the  irritant.  Occasionally,  from  the  application  of  se- 
vere irritants,  too  long  continued,  and  sometimes  without  them,  in  per- 
sons of  enfeebled  constitution,  and  diseases  attended  with  depraved 
blood,  ulceration  takes  place,  and  even  gangrene,  which  may  be  danger- 
ous to  life.  When  there  is,  at  the  same  time  with  the  use  of  the  remedy, 
a  disposition  to  erysipelas,  it  sometimes  happens  that  the  blistered  sur- 
face becomes  the  seat  of  this  affection,  which  spreads  from  it  on  all  sides. 
In  some  very  rare  instances,  probably  in  consequence  of  the  absorption 
of  the  cantharidin,  serious  constitutional  disturbance  arises,  marked, 
besides  the  moderate  febrile  symptom  before  mentioned,  with  dryness 
of  the  mouth  and  fauces,  subsultus  tendinum,  and  even  convulsions. 
Such  cases,  however,  are  extremely  rare ;  and  I  cannot  recall  more  than 
one  instance,  in  which  I  thought  the  condition  fairly  ascribable  to  the 
medicine. 

Treatment  of  the  Blisters.  The  first  question  is  how  long  the  appli- 
cation is  to  continue  ?  In  general  until  vesication  has  completely  taken 
place,  or,  to  use  the  ordinary  mode  of  expression,  until  the  blister  has 
fully  drawn.  For  the  most  part,  in  an  adult  man,  it  may*continue 
twelve  hours,  and  upon  the  scalp  from  eighteen  to  twenty-four  hours. 
It  is  an  error  to  withdraw  the  cerate  too  soon.  The  object  is  not 
simply  to  vesicate.  It  is  to  establish  a  certain  amount  of  inflamma- 
tion in  the  part,  sufficient  for  a  powerful  excitant  and  revulsive  im- 
pression. This  object  is  not  gained,  or  is  gained  but  imperfectly,  with 
a  premature  removal.  Circumstances,  however,  may  require  a  shorter 
period.  Thus,  in  very  sensitive  parts,  and  those  of  loose  texture,  the 
cerate  may  be  removed  in  six  or  eight  hours,  because  vesication  occurs 
sooner  in  these  parts  than  elsewhere ;  and,  if  the  application  continue, 
extensive  inflammation,  with  edematous  effusion,  is  apt  to  take  place  in 
the  loose  cellular  tissue.  This  not  urifrequently  happens  when  a  blister 
is  applied  over  the  eye,  or  to  the  scrotum.  The  supervention  of  stran 
gury  often  also  calls  for  an  earlier  removal  than  under  ordinary  circum- 
stances. In  children,  the  period  of  application  must  be  much  shorter 
than  for  adults.  In  infants  under  two  years,  the  cerate  should  be  re- 
moved in  two  or  three  hours ;  in  a  child  from  two  to  four  years,  in  four 
or  five  hours;  and  these  periods  may  be  anticipated,  if,  on  examination, 
it  should  appear  that  vesication  had  occurred.  The  danger  is  peculiarly 
great,  in  young  children,  from  too  long  an  application  of  the  remedy, 
which  may  occasion  mortification  of  the  surface,  especially  in  low  cases 
of  exanthematous  fever,  as  scarlatina  and  malignant  small-pox. 
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When  the  cerate  is  withdrawn,  the  subsequent  treatment  depends  on 
the  object  aimed  at.  If  the  intention  be  that  the  blister  shall  heal  as 
quickly  as  possible,  the  cuticle  should  be  cut  in  the  most  dependent  part, 
and  at  as  few  points,  and  with  as  small  incisions,  as  may  answer  for  the 
evacuation  of  the  serum.  This  is  done,  in  order  that  the  epidermis  may 
be  kept  as  nearly  as  possible  entire,  and  serve  as  a  dressing  to  exclude 
the  air.  If  it  be  wished  to  keep  the  blister  open  for  a  short  time,  the 
epidermis  should  be  cut  very  freely,  and  at  various  places,  particularly 
all  around  the  edges  of  the  blistered  part,  so  that  it  may  come  away  with 
the  first  dressings,  and  a  denuded  surface  be  left  to  the  action  of  the  air, 
and  of  irritant  applications.  The  best  dressing,  when  the  blister  is  to 
be  healed,  is  simple  cerate,  which  should  be  free  from  all  rancidity. 
Fresh  suet  will  also  answer  very  well.  To  maintain  a  moderate  degree 
of  inflammation,  but  one  which  will  subside,  after  a  short  time,  even  un- 
der the  continued  application  of  the  dressing,  and  allow  the  surface  to 
heal,  the  resin  cerate  or  common  basilicon  ointment  may  be  used.  Should 
it  be  wished  to  keep  the  blister  long  open,  and  to  maintain  a  running 
purulent  discharge,  it  may  be  dressed  with  the  ointment  of  cantharides, 
savine  cerate,  or  ointment  of  mezereon. 

Should  strangury  supervene,  the  cerate,  if  still  in  contact  with  the 
skin,  should  be  instantly  removed,  and  its  place  supplied  with  an  emol- 
lient poultice.  At  the  same  time,  from  forty  to  sixty  drops  of  laudanum 
may  be  thrown  up  the  rectum  in  a  wineglassful  of  thin  starch  or  muci- 
lage, and  the  patient  should  drink  freely  of  mucilaginous  liquids,  or 
water  impregnated  with  sweet  spirit  of  nitre.  Camphor  has  been  recom- 
mended, but  I  have  found  it  of  little  use.  The  anodyne  enema  almost 
always  affords  prompt  relief.  If  not,  it  should  be  repeated.  In  some 
rare  instances,  it  is  necessary  to  draw  off  the  urine  by  a  catheter. 

In  persons  known  to  be  liable  to  strangury,  the  cerate  should  be  re- 
moved before  vesication  has  fairly  commenced,  and  before  strangury 
has  made  its  appearance,  but  after  the  occurrence  of  complete  rubefac- 
tion ;  generally  at  some  period  between  four  and  eight  hours.  If  a 
poultice  be  now  applied,  vesication  will  often  take  place ;  though  the 
inflammation  may  be  less  than  in  other  cases.  • 

Should  the  blister  be  much  inflamed,  red,  swollen,  and  very  painful, 
dressings  with  cold  water,  or  with  solution  of  acetate  of  lead  in  cold 
water,  in  the  proportion  of  a  drachm  to  the  pint,  may  be  used.  If  it 
refuse  to  heal,  and  remain  obstinately  open,  I  know  no  remedy  equal 
to  Goulard's  cerate,  or  cerate  of  subacetate  of  lead,  which  will  almost 
always  cause  it  to  heal  quickly.  At  least  such  has  been  my  nearly  uni- 
form experience. 

Should  ulceration  and  gangrene  have  taken  place,  measures  must  be 
employed,  with  the  removal  of  all  irritating  substances  from  the  diseased 
parts,  and  the  application  of  emollients,  to  support  the  strength  of  the 
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patient;  as  by  quinia,  the  mineral  acids,  opium,  the  fermented  liquors, 
arid  a  good  diet. 

Contraindications.  Excessive  excitement  in  a  part  of  feeble  vitality 
endangers  the  life  of  the  part,  and  gangrene  is  apt  to  follow.  This  law 
was  inculcated  by  John  Hunter,  and,  whatever  explanation  of  it  may 
be  given,  is  a  truth  which  cannot  be  gainsayed.  Hence,  the  inflamma- 
tion from  blisters  is  not  unfrequently  destructive  to  the  blistered  tissue, 
when  at  the  time  greatly  enfeebled.  There  is  no  condition  which  so 
badly  resists  this  effect  of  blisters,  as  that  in  which  debility  is  owing  to 
a  depraved  state  of  the  blood.  Blisters  are,  therefore,  generally  contra- 
indicated  in  affections  of  this  kind;  at  least  they  require  to  be  used  with 
great  caution.  The  advanced  stages  of  typhus  and  typhoid  fevers,  and 
of  malignant  diseases  generally,  are  of  this  kind.  Certain  exanlhematous 
fevers,  in  which  it  may  be  supposed  that  the  blood  suffers  under  the  in- 
fluence of  a  poison  in  the  system,  are  other  examples.  Thus,  blisters 
often  cause  sloughing  in  scarlatina,  and  in  low  states  of  erysipelas. 
When  the  excitant  and  revulsive  influence  of  cantharides  is  wanted  in 
such  affections,  it  is  often  better  to  allow  the  plaster  to  remain  only 
during  the  rubefactive  stage,  and  to  remove  it  before  vesication  begins. 
It  has  been  stated,  in  the  preliminary  remarks  on  the  class  of  epispastics, 
that  it  is  safer,  under  these  circumstances,  to  apply  the  blister  to  the 
trunk  than  to  one  of  the  extremities,  because  there  is  greater  vital  power 
of  resistance  in  the  vicinity  of  the  heart  than  in  the  more  remote  parts ; 
and,  for  the  same  reason,  if  applied  to  a  limb,  that  it  should  be  put  upon 
the  thigh  or  arm,  preferably  to  the  leg  or  forearm.  Other  diseases  in 
which  the  blood  is  depraved,  and  blisters  are  usually  contraindicated, 
are  scurvy  and  purpura,  and,  it  may  be  added,  passive  hemorrhages 
in  general.  In  the  distended  limbs  of  dropsical  patients,  the  vital 
powers  are  so  much  reduced,  that  a  slight  irritation  is  often  sufficient 
to  cause  sloughing,  and  blisters  of  course  are  hazardous. 

Under  the  name  of  Cerate  of  Extract  of  Cantharides  (CERATUM  Ex- 
TRACTI  CANTHARIDIS,  U.  S.)  a  modification  of  the  above  cerate  has  been 
introduced  into  the  present  Pharmacopoeia,  consisting  in  the  substitution 
for  the  powdered  flies  of  an  alcoholic  extract  prepared  with  stronger 
alcohol.  (See  12th  ed.  of  the  U.  S.  Dispensatory.)  If  well  made,  it 
should  be  at  least  equal  in  efficiency  with  the  common  cerate. 

2.  CANTHARIDAL  COLLODION — CoLLOmuM  CUM  CANTHA- 
RIDE,  U.S. — Collodion  with  Cantharides. 

This  was  adopted  at  the  late  revision  of  the  U.  S.  Pharmacopeia.  It 
is  an  excellent  vesicating  preparation,  and  now  much  employed  as  a 
substitute  for  the  cerate.  It  consists  essentially  of  mixed  ethereal  and 
alcoholic  extract  of  cantharides,  dissolved  in  collodion,  which  is  a  solu- 
tion of  gun  cotton  in  ether.  For  an  account  of  the  mode  of  preparing 


CHAP.  II.]  EPISPASTICS. — CANTHARIDES.  753 

it,  the  reader  is  referred  to  the  U.  S.  Dispensatory.  It  should  be  kept 
in  glass-stoppered  bottles  accurately  closed,  so  as  to  prevent  the  escape 
of  ether.  When  it  is  applied  to  the  surface,  the  ether  rapidly  evaporates, 
leaving  a  coating  with  powerful  vesicating  properties,  closely  attached 
to  the  skin.  The  application  may  be  made  by  means  of  a  camel's-hair 
pencil ;  and,  as  the  ether  evaporates  in  less  than  a  minute,  may  be  re- 
peated once  or  oftener,  without  inconvenience,  if  the  part  has  not  received 
a  sufficient  coating.  It  produces  a  blister  in  about  the  same  time  as  the 
cerate,  over  which  it  has  the  advantages,  that  it  may  be  more  easily  ap- 
plied, retains  its  place  better,  and  may  be  made  to  fit  unequal  surfaces 
more  accurately.  If  the  ether  be  prevented  from  evaporating  by  means 
of  oiled  silk,  its  own  stimulating  property  aids  that  of  the  flies,  and  vesi- 
cation  takes  place  more  speedily. 

3.  PLASTER  OP  PITCH  WITH  SPANISH  PLIES.— EMPLAS- 
TRUM  PICIS  CUM  CANTHARIDE.  U.S. — EMPLASTRUM  CALEFACIENS.  Br. 
—  Warming  Plaster. 

This  is  a  preparation  of  the  cerate  of  cantharides  just  treated  of,  made, 
according  to  our  national  code,  by  melting  together  one  part  of  the  cerate 
and  twelve  parts  of  Burgundy  pitch. 

It  is  intended  rather  as  a  gentle  rubefacient  than  as  an  epispastic, 
though  it  not  unfrequently  produces  the  latter  effect,  especially  when 
carelessly  or  inaccurately  prepared.  To  obviate  this  tendency,  the 
strength  of  the  plaster  has  been  considerably  reduced  in  the  present 
Pharmacopreia ;  twelve  parts  of  the  pitch  having  been  substituted  for 
seven.  Whenever  the  particles  of  cantharides  are  brought  into  contact 
with  the  skin,  each  particle  exerts  its  own  full  influence  on  the  portion 
of  skin  touched,  which  may  end  in  the  vesication  of  that  point.  Hence 
the  difficulty  of  diluting  powdered  cantharides  so  that  it  will  not  vesi- 
cate, if  it  produce  any  effect  whatever.  To  obviate  such  a  result,  the 
best  plan  is  to  bring  the  active  matter  into  the  liquid  form,  in  which  its 
particles  are  infinitely  divided,  and  thus  become  susceptible  of  indefinite 
dilution.  It  would  be  better,  therefore,  in  preparing  the  warming  plaster, 
to  incorporate  with  the  Burgundy  pitch  an  oleaginous  solution  of  the 
active  matter  of  cantharides ;  and  this  can  be  accomplished  by  melting 
the  portion  of  the  cerate  here  directed,  and  allowing  it  to  remain  in  this 
state  until  the  oily  matter  has  thoroughly  dissolved  the  cantharidin, 
then  straining,  and  incorporating  it  with  the  melted  pitch.  The  British 
Pharmacopoeia  meets  the  same  indication  by  using  an  aqueous  extract 
of  cantharides ;  but,  in  other  respects,  the  preparation  is,  I  think,  inferior 
to  ours. 

When  this  plaster  can  be  made  so  as  not  to  vesicate,  it  is  an  excel- 
lent application  in  cases  of  obstinate  lumbago,  and  of  chronic  internal 
inflammations,  as  pleurisy,  pneumonia,  bronchitis,  hepatitis,  etc.  It  may 
VOL.  ii. — 48 
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be  continued  for  weeks,  and,  with  occasional  renewals,  for  months  if 
necessary.     As  it  is  a  plaster,  it  requires  heat  to  spread  it. 

4.  OINTMENT  OF  CANTHARIDES UNGUENTUM  CANTHARI- 

DIS.  U.  S.  1850,  Br. — Ointment  of  Spanish  Flies. 

This  was  formerly  prepared  by  incorporating  a  concentrated  decoction 
of  cantharides  with  melted  resin  cerate,  or  basilicon  ointment.  The  Bri- 
tish Pharmacopoeia  now  prepares  it  by  exhausting  cantharides  by  means 
of  olive  oil,  at  an  elevated  temperature,  and  then  mixing  the  oleaginous  in- 
fusion with  melted  yellow  wax.  It  is  a  much  weaker  preparation  than 
the  cerate,  and  is  employed  chiefly  as  a  dressing  for  blisters,  in  order  to 
keep  them  open,  and  maintain  the  discharge.  It  should  not  be  used  in 
persons  liable  to  be  attacked  by  strangury,  under  the  external  use  of  can- 
tharides. It  may  also  be  employed  as  a  stimulating  or  rubefacient  lini- 
ment. It  is  to  be  regretted  that,  in  the  late  revision  of  our  Pharmacopoeia, 
it  should  have  been  discarded ;  as  there  is  no  other  officinal  preparation 
that  can  fully  supply  its  place  for  the  purpose  for  which  it  was  intended. 

5.  LINIMENT  OF  CANTHABIDES. — LINIMENTUM  CANTHARI- 
DIS.  U.S.,Br. 

According  to  the  U.  S.  Pharmacopoeia,  this  is  made  by  digesting  can- 
tharides in  oil  of  turpentine.  It  is  a  powerfully  stimulating  and  also  vesi- 
cating lotion,  which  was  first  prepared  by  the  late  Dr.  Joseph  Harts- 
home,  of  Philadelphia,  who  used  it  in  very  low  states  of  typhus  fever. 
It  is  applicable  only  to  conditions  of  great  prostration,  in  which  a  rapid 
and  at  the  same  time  sustained  impression  is  required.  It  may  be  ap- 
plied as  a  lotion  to  the  inside  of  the  thighs.  Care  must  be  taken,  in 
using  it,  not  to  produce  too  extensive  a  vesication.  When  this  effect  is 
not  wanted,  it  has  little  or  no  advantage  over  the  oil  of  turpentine  itself. 
When  considered  too  strong,  in  any  particular  case,  it  may  be  diluted 
with  olive  oil.  In  the  British  preparation  the  virtues  of  the  flies  are  ex- 
tracted by  means  of  acetic  acid  and  ether,  instead  of  the  oil  of  turpentine. 

6.  TINCTURE  OF  CANTHABIDES.  — TiNCTURA  CANTHARIDIS. 
U.  8.,  Br. 

The  U.  S.  preparation  contains  the  virtues  of  a  troyounce  of  the  flies 
in  two  pints  of  diluted  alcohol.  The  British  tincture  is  much  weaker. 
This  preparation  is  chiefly  employed  internally.  (See  vol.  ii.  p.  644.)  It 
may,  however,  be  used  as  an  external  stimulant,  either  alone,  or  as  an 
ingredient  in  compound  stimulant  lotions.  But,  as  a  mere  rubefacient, 
it  has  nothing  to  recommend  it  over  other  substances,  not  liable  to  the 
objection  of  occasionally  blistering ;  and,  as  an  epispastic,  it  is  much  in- 
ferior to  other  preparations  of  the  flies.  Dr.  Luton,  of  Rheims,  has  used 
tincture  of  cantharides  by  subcutaneous  injection,  administering  twenty 
drops  at  once,  with  the  view  of  curing  obstinate  neuralgic  affections  and 
other  persistent  local  diseases,  and  with  good  effect.  The  only  unpleasant 
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symptom  produced  was  a  rather  severe  pain,  followed  by  some  swelling, 
which  disappeared  after  a  short  time.  {Arch.  Gen.,  6e  ser.,  ii.  386.) 


Other  species  of  Cantharis,  and  insects  of  the  genera  Mylabris  and 
Meloe,  all  belonging  to  one  natural  family,  possess  the  same  vesicating 
property  as  Cantharis  vesicatoria ;  and  several  have  been  used,  or  are 
now  used,  in  different  parts  of  the  world,  for  the  same  purposes.  We 
have  in  the  United  States  several  fine  species  of  Cantharis,  which  have 
been  found  to  equal  the  European  species  in  virtues.  One  of  these,  the 
Cantharis  vittata  or  potato  fly,  was  recognized  in  our  national  Pharma- 
copoeia of  1850;  and  C.  Nuttalli,  which  is  said  to  be  abundant  beyond 
the  Mississippi,  is  a  large  and  beautiful  insect,  which  may  possibly  at 
some  future  period  enter  into  our  officinal  catalogue. 


II.  STRONGER  WATER  OF  AMMONIA. 

AQUA  AMMONIJB  FORTIOR.  U.  S.—  LIQUOR  AMMONITE  FORTIOR. 

U.  S.  1850,  Br. 

Preparation  and  Properties.  This  is  prepared  by  receiving  gaseous 
ammonia  in  water,  until  it  becomes  nearly  saturated.  As  directed  by 
the  U.  S.  Pharmacopoeia,  the  preparation  has  the  sp.  gr.  0.900  and  con- 
tains 26  per  cent,  of  ammonia;  the  British  solution  has  the  sp.  gr.  0.891, 
and  contains  32.5  per  cent.  The  strongest  possible  solution  is  said  to 
be  of  the  sp.  gr.  0.815  at  50°  F.  As  found  in  the  shops,  however,  it  is 
seldom  of  the  officinal  strength ;  and,  if  it  be  so  at  first,  will  scarcely  re- 
main so  long,  when  at  all  exposed  to  the  air,  in  consequence  of  the  rapid 
escape  of  ammonia.  It  should  be  kept  in  well-stopped  glass  bottles  in  a 
cool  place. 

It  is  a  colourless  liquid,  of  an  insupportably  pungent  odour,  and  of  a 
burning,  acrid,  alkaline  taste,  when  sufficiently  diluted  to  be  admitted 
into  the  mouth.  It  has  in  a  high  degree  all  the  alkaline  properties. 

Effects  on  the  System.  We  have  here  to  consider  only  its  local  effects. 
When  applied  to  the  surface,  if  of  the  officinal  strength,  it  is  so  rapidly 
caustic,  and  on  exposure  emits  suffocating  emanations  so  copiously,  that 
its  use  in  an  undiluted  state  is  very  inconvenient.  For  application  as  a 
vesicating  agent,  it  should  be  reduced,  if  of  unimpaired  strength,  by  the 
addition  of  about  an  equal  measure  of  water  ;  but,  as  often  found  in  the 
shops,  it  is  comparatively  so  feeble  that  it  may  be  employed  undiluted. 
In  the  dilute  form,  it  first  reddens,  then  vesicates,  and  ultimately  cau- 
terizes, and  all  generally  within  a  period  of  fifteen  minutes.  For  its 
vesicating  effect,  it  may  be  used  when  cantharides  cannot  be  employed 
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on  account  of  the  extreme  susceptibility  to  strangury,  and  when  it  is 
desirable  to  raise  a  blister  very  promptly,  as  in  cases  of  great  and  sudden 
prostration  from  gouty  spasm  in  the  stomach,  anginose  affections  of  the 
heart,  the  sinking  spells  of  low  fever,  etc.,  and  intolerable  neuralgic  or 
spasmodic  pains.  It  may  be  employed,  also,  to  obtain  quickly  a  denuded 
surface  for  the  endermic  application  of  medicines,  in  cases  of  great 
emergency.  It  may  be  most  conveniently  applied  by  saturating  with 
it  a  compress  of  folded  linen,  or  a  piece  of  dense  coarse  flannel,  which 
must  be  covered  with  a  thick  towel.  For  procuring  a  small  blister,  the 
top  of  a  large  wooden  pill-box,  or  a  large  watch-glass,  may  be  filled  with 
patent  lint,  saturated  with  the  liquid,  and  then  inverted  and  pressed 
upon  the  skin,  so  as  to  prevent  the  escape  of  the  gas.  A  blister  is  pro- 
duced usually  within  ten  minutes,  and  sometimes  so  soon  as  five,  or  even 
three  minutes ;  after  which  it  should  be  removed,  in  order  to  avoid  cau- 
terizing. 

A  vesicating  ointment  may  be  made  by  mixing  the  stronger  solution 
of  ammonia  with  lard  and  almond  or  olive  oil,  in  the  proportion  of  one 
part  of  the  solution  to  two  of  the  oily  matter.  For  the  precise  mode  of 
preparing  it,  see  the  U.  S.  Dispensatory  (12th  ed.,  p.  99).  It  may  be 
kept  in  a  glass  bottle  well  stopped,  and  used  as  required.  It  will  pro- 
duce a  blister  in  ten  minutes. 
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RUBEFACIENTS. 

RUBEFACIENTS  are  characterized  by  producing  inflammation  of  the 
skin,  without  vesication.  Though  most  of  the  more  active  substances 
belonging  to  the  class  will  blister,  if  allowed  to  remain  long  in  contact 
with  the  surface,  they  are  less  disposed  to  produce  this  effect,  with  the 
same  amount  of  inflammation,  than  the  epispastics,  and  are  not  used  for 
the  purpose.  As  before  stated,  there  is  a  set  of  external  irritants  which, 
though  they  do  not  vesicate  in  the  strict  sense  of  the  term,  give  rise  to 
a  pustular  eruption.  These,  for  the  sake  of  convenience,  I  include  as  a 
subsection  under  the  present  head,  as  they  fulfil  similar  indications. 

The  principles  upon  which  the  rubefacients  operate  therapeutically  are 
the  same,  in  general,  as  those  of  the  epispastics,  though  with  some  dif- 
ferences which  will  be  pointed  out.  But  first  it  is  necessary  to  under- 
stand that  there  are  grades  of  power  in  the  rubefacients,  from  the  feeblest 
up  to  the  most  violent ;  so  that  we  can  obtain  from  them  a  speedy  and 
powerful,  or  a  slight  and  prolonged  effect,  as  we  may  desire. 

In  relation,  then,  to  their  principles  of  operation,  they  agree  with  the 
epispastics  in  stimulating  generally  as  well  as  locally,  in  producing  the 
effects  of  a  shock  on  the  system,  in  their  revulsive  influence,  their  prop- 
erty of  substitution,  and  their  capability  of  causing  pain.  But  they  do 
not  deplete  materially,  and  cannot,  of  course,  be  used  for  obtaining  a 
denuded  surface. 

In  relation  to  their  effects  on  the  system  at  large,  when  a  permanent 
and  energetic  effect  is  wanted,  blisters  are  generally  preferable  to  rube- 
facients ;  but  for  a  very  prompt  and  very  powerful  impression,  we  must 
have  recourse  to  the  most  active  of  the  latter  class.  Hence,  these  are 
preferably  used  in  cases  of  sudden  and  extreme  but  transitory  prostra- 
tion ;  as  in  the  cold  stage  of  malignant  and  pernicious  fevers,  cholera, 
protracted  syncope,  and  the  sudden  collapse  from  violent  injuries ;  while 
blisters  are  more  effectual,  by  their  sustained  effect  in  supporting  the 
system,  when  support  is  necessary,  after  reaction ;  and  are  more  efficient 
in  breaking  up  morbid  associations,  as  in  paroxysmal  diseases. 

The  breadth  of  surface  over  which  the  operation  of  the  rubefacients 
may  be  extended,  their  more  superficial  action,  and  their  less  liability 
to  be  followed  by  sloughing,  adapt  them  better  to  the  treatment  of  that 
condition  of  debility,  in  the  advanced  stage  of  low  fevers,  in  which  the 
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skin  is  cold,  and  the  capillary  vessels  generally  inert.    They  are,  under 
these  circumstances,  greatly  preferable  to  blisters. 

In  regard  to  the  local  effects  of  the  two  classes,  when  operating  on 
the  principle  of  revulsion,  blisters  are  much  more  efficacious  in  inflam- 
mation, rubefacients  in  the  more  violent  forms  of  nervous  or  functional 
disease.  Thus,  in  a  case  of  severe  spasm  of  the  stomach,  or  excessive 
nausea  and  vomiting,  it  is  better  to  have  recourse  to  the  speedy  and 
powerful  operation  of  a  mustard  cataplasm ;  in  gastritis,  to  the  longer 
continued,  though  less  energetic  action  of  a  blister. 

It  often  happens  that  one  of  the  active  rubefacients  may  be  used  for 
its  prompt  effect,  while  blisters  may  afterwards  come  in  to  maintain 
the  revulsive  impression.  Thus,  in  cases  of  sudden  cerebral  congestion, 
we  apply  a  pair  of  sinapisms  to  the  extremities,  but  afterwards,  should 
the  affection  continue,  put  a  blister  on  the  back  of  the  neck  and  between 
the  shoulders. 

At  the  very  commencement  of  inflammation,  when  there  may  be 
some  hope  of  breaking  up  the  disease  by  a  prompt  and  violent  revul- 
sive impression,  the  active  rubefacients  are  sometimes  preferable  to 
blisters,  not  only  from  their  greater  quickness  and  energy,  but  also 
from  the  brief  duration  of  their  action,  which  is  not  carried  onward  with 
the  disease,  like  that  of  blisters,  should  the  effort  to  arrest  it  fail. 

In  chronic  cases  of  slight  but  persistent  inflammation,  and  in  pro- 
longed internal  nervous  disorder  of  a  mild  character,  in  which  it  is 
desirable  to  maintain  a  long-continued  and  steady,  but  feeble  counter- 
irritation,  the  gentler  rubefacients  are  better  calculated  than  blisters 
to  meet  the  indication,  as  less  uncomfortable  to  the  patient,  and  less 
disturbing  to  the  system,  while  perhaps  equally  effective  in  eradicating 
the  complaint. 

The  depletion  produced  by  blisters,  which  is  often  considerable  and 
effective,  adapts  them  much  better  than  rubefacients  to  subcutaneous 
inflammations,  whether  in  the  areolar  and  adipose  tissue,  or  in  the 
blood-vessels,  nerves,  or  absorbents. 

For  obtaining  the  effects  of  pain  on  the  system,  the  more  powerful 
rubefacients  are  not  less  appropriate  than  blisters.  The  extreme  pain 
of  a  sinapism  is  more  likely  to  divert  the  mind  from  an  imaginary 
trouble  even  than  that  of  a  blister,  though  the  impression  may  not  be  so 
permanent. 

The  following  are  rubefacient  remedies,  which,  in  accordance  with 
the  plan  of  the  work,  though  not  properly  medicines,  require  a  brief 
notice  in  this  place. 
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1.  HEAT  AS  A  EUBEFACIENT. 

Heat  applied  to  the  skin,  in  the  modes  treated  of  under  diffusible 
stimulation  (i.  490),  cannot  be  regarded  as  rubefacient.  It  acts  on  the 
whole  system  directly,  by  means  of  the  blood,  which  conveys  every- 
where through  the  body  the  heat  it  receives  at  the  surface.  But  it  is 
sometimes  employed  with  a  view  simply  to  the  local  inflammation  it 
produces,  and  thus  properly  falls  into  the  present  category. 

Rubefaction  may  be  effected  either  by  water  not  sufficiently  hot  to 
vesicate,  applied  by  means  of  cloths  or  the  douche,  or  by  a  stream  of 
hot  air,  or  by  a  solid  body  heated.  The  last  is  the  most  convenient 
method,  and  has  been  considerably  used  in  the  treatment  of  chronic 
rheumatism.  A  smooth  piece  of  iron,  furnished  with  a  handle,  having 
been  heated  somewhat  above  212°,  may  be  applied  lightly  to  the  skin, 
and  passed  rapidly  from  point  to  point,  till  the  desired  extent  of  surface 
has  been  covered.  The  skin  is  first  whitened,  but  soon  becomes  red 
and  inflamed;  and,  by  careful  manipulation,  a  rapid  rubefaction  can 
thus  be  obtained,  without  cauterization,  or  even  vesication.  It  is  obvi- 
ous that  this  measure  might  be  applied  extensively  for  the  general  pur- 
poses of  the  rubefacients ;  but  the  chances  of  injury  from  unskilful  or 
careless  manipulation,  and  the  painful  character  of  the  inflammation 
produced  by  heat,  tend  very  much  to  limit  its  employment. 

2.  ELECTRICITY  AS  A  RUBEFACIENT. 

Few  agents  are  more  speedy  or  powerful  in  producing  excitement  of 
the  skin  than  electricity  in  its  dynamic  forms ;  and  the  excitement  may 
be  made  sensational  merely,  or  inflammatory,  according  to  the  method 
of  application  ;  the  continuous  galvanic  current  producing  the  latter 
effect  especially,  the  interrupted  current  of  induced  electricity  the  former. 
Rubefaction  of  the  surface  produced  by  electricity  may  be  employed  for 
all  the  therapeutic  purposes  already  referred  to  in  the  general  observa- 
tions upon  the  class  of  medicines  now  under  consideration.  For  the 
modes  of  employing  the  remedy,  the  reader  is  referred  to  the  article  on 
Electricity  as  a  diffusible  stimulant  (vol.  i.  pp.  501,  516,  523,  etc.),  also 
to  the  observations  hereafter  to  be  made  upon  electricity  as  a  caustic 
agent,  under  the  head  of  Escharotics. 

3.  FRICTION  AS  A  RUBEFACIENT. 

This  is  a  most  valuable  remedy.  Independently  of  its  effect  in  re- 
storing the  functions  of  the  torpid  surface  by  direct  excitation,  it  operates 
revulsively  With  considerable  energy.  It  may  be  questionable  whether 
this  is  a  proper  place  to  introduce  a  consideration  of  the  remedy ;  and 
certainly,  it  is  seldom  carried  to  the  point  of  producing  absolute  inflam- 
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mation.  Yet  it  acts  upon  the  same  general  principles  as  the  milder  rube- 
facients,  and  I  do  not  know  where  to  place  it  more  appropriately. 

By  friction,  both  the  blood-vessels  and  the  nerves  of  the  skin  are  ex- 
cited; the  blood  and  nervous  energy,  therefore,  flow  into  it  from  the  in- 
terior non-sympathizing  parts  ;  and,  from  the  extent  of  surface  to  which 
the  measure  may  be  applied,  the  whole  amount  of  revulsive  influence 
may  be  very  considerable.  It  should  be  resorted  to  in  all  cases  in  which 
the  skin  is  depressed  in  its  function,  cool,  unperspiring,  and  pale,  and 
even  when  copiously  perspiring,  if  this  condition  depend  on  relaxation 
or  debility  of  the  surface.  It  may  also  be  employed  in  cases  of  chronic 
internal  inflammation  and  irritation,  whether  nervous  or  vascular,  when 
the  skin  is  not  already  over-excited,  and  no  febrile  action  exists.  No 
matter  what  may  be  the  seat  of  the  affection,  whether  in  the  head,  chest, 
or  abdomen,  the  remedy  is  still  applicable. 

In  cases  of  simple  nervous  irritation,  or  slight  vascular  congestion  of 
an  acute  character,  it  may  often  be  advantageously  resorted  to.  In  ab- 
dominal pains,  stomachic  or  intestinal,  neuralgic  or  spasmodic,  brisk 
friction  over  the  abdomen  will  often  yield  complete  relief.  In  subacute 
or  nervous  rheumatism,  affecting  the  muscles  or  internal  parts,  the  same 
remedy  is  sometimes  promptly  efficient. 

Generally  speaking,  the  measure  is  more  effective  when  performed  by 
another  than  by  the  patient,  unless  in  cases  in  which  it  may  be  indicated 
as  a  means  of  exercise.  The  mildest  method  of  performing  it  is  with  the 
hand.  A  coarse  linen  towel,  or  a  piece  of  firm  flannel  may  also  be  used. 
The  most  effectual  method  is  probably  with  the  flesh-brush.  It  may  be 
applied  to  a  part,  or  the  whole  of  the  body ;  but  the  more  extensively,  in 
general,  the  better,  even  though  it  should  be  proportionately  less  violent; 
unless  when  the  object  is  to  act  on  some  special  organ  by  revulsion  to 
the  surface  immediately  over  it.  Another  mode  of  accomplishing  the 
same  object,  is  by  beating  the  whole  surface  with  some  yielding  instru- 
ment, that  cannot  well  bruise,  such  as  a  slipper;  which  the  late  Dr.  Cart- 
wright,  of  New  Orleans,  assured  me,  he  had  found  very  useful  in  neuralgic 
affections,  with  a  pale  and  inert  condition  of  the  surface. 

Shampooing  acts,  in  part,  on  the  same  principle;  but  not  altogether, 
as  the  effects  of  this  measure  are  extended  also  directly  to  the  interior 
organs. 

4.  ACUPUNCTURE. 

This  measure  was  unknown  to  the  ancient  Greeks  and  Romans,  but 
appears  to  have  been  in  use  from  time  immemorial  in  China  and  Japan, 
whence  it  was  introduced  into  Europe.  Though  noticed  so  early  as 
1683  by  Kcempfer,  no  practical  use  of  it  was  made  until  a  comparatively 
very  recent  date.  In  1816  M.  Berlioz,  of  Lyons,  called  the  attention  of 
the  profession  to  the  remedy ;  and  M.  Bretonneau  afterwards  performed 
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a  series  of  experiments  which  served  to  fix  its  value  as  a  remedy.  (  Trous- 
seau and  Pidoux.) 

Acupuncture  consists  in  the  introduction  of  sharply  pointed  and  very 
smooth  needles,  through  the  skin,  into  the  tissues  beneath.  It  is  stated, 
as  the  result  of  numerous  experiments,  that  all  kinds  of  structure,  mus- 
cles, blood-vessels,  nerves,  parenchymatous  tissue,  membranes,  even  the 
brain,  may  be  thus  penetrated  without  serious  injury,  if  the  needle  be 
not  allowed  to  remain  too  long.  The  sharp  point  seems  to  insinuate  it- 
self in  such  a  mode  as  scarcely  to  wound,  but  merely  to  separate  the 
ultimate  components  of  the  tissues.  Steel  needles  are  perhaps  on  the 
whole  preferable,  as  being  the  sharpest,  and  susceptible  of  a  very  high 
polish  ;  but  silver,  platinum,  and  gold  have  been  recommended ;  and 
the  two  latter  have  the  advantage  that  they  undergo  no  chemical 
change. 

The  introduction  of  the  needle  is,  in  some  instances,  apparently  pain- 
less, in  others  very  painful;  but,  in  most,  it  produces  a  moderate  un- 
easiness, which  the  patient  finds  readily  supportable.  Almost  always  a 
little  redness  and  heat  are  perceptible  about  the  place  of  insertion.  If 
allowed  to  continue,  the  needles  often  produce  considerable  inflamma- 
tion in  their  course. 

When  the  space  to  be  operated  on  is  limited,  only  a  single  needle  is 
introduced  ;  when  it  is  extensive,  several. 

In  the  introduction  of  the  needle,  the  skin  should  be  rendered  tense, 
the  point  gradually  insinuated,  and  the  instrument  rotated  between  the 
fingers. 

The  length  of  time,  dm'ing  which  the  needles  should  be  allowed  to 
remain,  varies  with  the  eifect  desired.  In  simple  neuralgia,  they  may 
afford  relief  in  five  or  six  minutes ;  in  more  fixed  affections,  often  not 
before  half  an  hour  or  an  hour ;  and  sometimes  days  elapse  before  the 
end  is  accomplished  :  but  the  rule  is  to  allow  them  to  remain  until  the 
pain  is  relieved.  There  is,  however,  some  risk  of  injurious  results  from 
inflammation,  if  they  arc  suffered  to  continue  too  long. 

The  complaints  in  which  they  have  been  most  effectual  are  those  of  a 
neuralgic,  rheumatic,  and  spasmodic  character.  The  needle  is  intro- 
duced into  the  painful  tissue. 

How  does  acupuncture  operate?  I  have  no  doubt  whatever  that,  in 
many  instances,  it  acts  through  the  mind,  as  the  cold  steel  of  the  dentist 
will  cure  the  toothache  before  the  tooth  has  been  pulled,  or  as  the  metal- 
lic tractors,  and  the  homoeopathic  globules  cure  neuralgia  and  rheumatism. 
The  relief  is  not  the  less  positive  because  thus  obtained.  Perhaps  there 
is  still  a  revulsive  action.  The  excitation  of  the  cerebral  nervous  centres 
diminishes  irritation  elsewhere ;  and,  if  the  impression  has  been  suffi- 
ciently strong,  the  relief  may  have  a  considerable  degree  of  permanence. 

But  I  am  quite  disposed  to  believe  that  there  is  also  a  more  limited 
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revulsion ;  the  irritation  which  produces  the  pain  of  the  disease,  being 
diverted  from  its  original  seat  towards  the  course  of  the  instrument. 


I  shall  consider  the  rubefacients  in  the  two  divisions  of  the  simple  in- 
flammatory, and  the  pustulating.  It  will  be  seen,  hereafter,  that  there 
is  some  difference  in  their  mode  of  therapeutic  operation,  which  justifies 
this  arrangement. 

1.  Simple  Inflammatory  Rubefacients. 

I.  MUSTARD. 

SINAPIS. 

WHITE  MUSTARD.  —  SINAPIS  ALBA.  U.  S.  —  SINAPIS.  Br. 
BLACK  MUSTARD.  —  SINAPIS  NIGRA.  U.  S.  —  SINAPIS.  Br. 

Origin.  Under  these  titles  are  included  the  two  species  of  Sin  apis,  the 
Sinapis  nigra  and  S.  alba,  or  black  and  white  mustard.  Both  of  these 
plants  are  natives  of  Europe,  and  both  cultivated  in  our  gardens. 

1.  BLACK  MUSTARD  SEED.  —  Sinapis  Nigra.  —  These  are  roundish, 
about  the  size  of  a  small  pin's  head,  somewhat  rugose  on  the  surface,  of 
a  dark-brown  or  reddish-brown  colour  externally,  yellow  within,  ino- 
dorous in  the  whole  state,  slightly  odorous  when  bruised,  of  a  pungent 
odour  upon  contact  with  water,  and  of  a  hot,  very  pungent,  bitterish, 
and  oleaginous,  but  not  very  durable  taste.     Their  powder  is  originally 
yellowish-gray,  owing  to  the  intermixture  of  particles  of  the  brown  coat- 
ing, from  which  it  is  separated  by  sifting,  and  thus  becomes  purely  yel- 
low.    It  is  sometimes,  however,  in  its  original  state,  as  kept  by  the 
druggists. 

2.  WHITE  MUSTARD  SEED.  —  Sinapis  Alba. — White  mustard  seeds 
are  also  roundish,  somewhat  larger  than  the  black,  of  a  dull-yellowish 
colour  externally,  yellow  within,  inodorous,  and  of  a  taste  similar  to  that 
of  the  black,  but  less  pungent.    They  are  peculiar  in  yielding  to  hot  water 
a  large  proportion  of  thick  mucilage.    They  have  already  been  considered, 
in  reference  to  a  laxative  property  possessed  by  them  (ii.  499). 

Common  Properties.  When  pulverized  and  sifted,  mustard  seeds 
yield  a  yellow  powder,  usually  called  flour  of  mustard,  or  simply  mus- 
tard, much  used  as  a  condiment.  From  the  siftings,  there  is  obtained 
by  compression  a  bland  fixed  oil,  occasionally  used  in  the  arts.  The 
sifted  powder  is  often  mixed  with  wheat  flower,  coloured  with  turmeric, 
and  rendered  pungent  by  Cayenne  pepper,  before  being  delivered  to  com- 
merce. The  apothecary  should  endeavour  to  supply  himself  with  the 
unadulterated  powder.  This  is  soft,  of  an  unctuous  aspect,  and  some- 
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what  disposed  to  cake.     It  imparts  its  virtues  wholly  to  cold  water,  but 
imperfectly  to  alcohol. 

Composition.  Besides  the  fixed  oil  above  referred  to,  and  other  prin- 
ciples of  less  importance,  mustard  contains  certain  ingredients,  which, 
though  inert  when  applied  to  the  surface  dry,  or  mixed  with  alcohol, 
undergo  a  mutual  reaction  with  water,  which  renders  the  powder  ex- 
tremely irritant.  These  principles  are  not  exactly  the  same  in  the  two 
varieties  of  mustard.  The  following  is  an  epitome  of  our  present  know- 
ledge on  this  subject,  which,  however,  requires  further  investigation. 

In  both  black  and  white  mustard  there  is  a  peculiar  principle,  denomi- 
nated myrosyne,  which  acts  the  part  of  a  ferment,  and  in  character  is 
very  analogous,  though  not  identical  with  the  emulsin  of  sweet  and  bit- 
ter almonds.  In  the  black  variety  there  is,  besides  this  principle,  another, 
supposed  to  possess  acid  properties,  and  called  myronic  acid,  which  is 
thought  to  be  combined  with  potassa,  forming  myronate  of  potassa.  In 
the  white  variety,  instead  of  this  principle,  there  is  another  of  peculiar 
properties,  called  sulphosinapisin,  from  the  circumstance  that  it  contains 
sulphur,  as  also  does  myronic  acid.  Now,  when  water  is  added  to  mus- 
tard, a  reaction  takes  place  between  it  and  the  peculiar  principles  of  the 
two  varieties,  through  the  instrumentality  of  the  myrosyne,  by  which 
new  products  result,  quite  different  in  their  properties  from  those  pre-ex- 
isting in  the  seeds.  The  myronic  acid  of  the  black  mustard  forms,  by 
this  reaction,  a  volatile  oil,  which  may  be  obtained  by  distillation,  is  ex- 
tremely volatile,  and  imparts  to  the  powder  great  pungency  of  smell,  and 
a  strongly  pungent  and  acrid  taste.  The  sulphosinapisin  of  the  white 
mustard,  by  the  same  reaction,  forms  also  a  very  acrid  and  pungent  sub- 
stance, which,  however,  is  not  volatile ;  and,  therefore,  though  little  less 
acrid  to  the  taste,  or  irritant  to  the  surface  than  the  volatile  oil  of  the 
black  variety,  does  not  impart  the  same  pungency  of  smell  to  the  powder. 

From  what  has  been  said  it  follows,  that,  to  develop  the  activity  of 
mustard,  the  presence  of  water  is  necessary.  Myrosyne,  through  the 
instrumentality  of  which  the  changes  are  effected,  is  coagulated  and 
rendered  inert  by  heat,  alcohol,  and  the  acids.  Hence,  the  rubefacient 
property  of  mustard  is  not  evolved  by  alcohol ;  and  the  application  of 
heat,  or  admixture  of  acids,  interferes  with  its  activity.  The  odour 
emitted,  on  the  addition  of  water  to  the  powdered  black  mustard,  is 
very  striking ;  while  no  such  effect  is  produced  by  strong  alcohol.  The 
reader  who  may  wish  further  knowledge  on  this  subject,  will  find  a 
more  detailed  account  of  the  chemistry  of  mustard  in  the  U.  S.  Dis- 
pensatory (12th  ed.,  pp.  780-1-2).  The  important  practical  inference 
from  all  this  is,  that,  in  order  to  obtain  the  greatest  effect  from  mustard, 
as  a  rubefacient,  it  is  necessary  to  mix  it  with  water;  and  that  heat, 
alcohol,  and  the  acids,  so  far  from  increasing  its  power,  enfeeble,  if  they 
do  not  render  it  inert. 
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Effects  on  the  Skin.  The  effects  of  mustard,  taken  internally,  have 
been  sufficiently  considered  (ii.  475,  499,  647).  When  applied  to  the 
surface,  in  the  form  of  a  cataplasm,  it  is  one  of  the  most  powerful  rube- 
facients,  and  practically  perhaps  the  most  useful  of  the  class.  Though 
capable  of  producing  the  most  violent  effects,  it  may  by  dilution  be 
reduced  to  any  desirable  degree  of  mildness,  and  may  consequently 
be  graduated  to  almost  any  condition,  calling  for  the  temporary  use  of 
these  remedies.  If  applied  undiluted,  it  generally  produces  a  feeling  of 
warmth  within  ten  or  fifteen  minutes,  which  gradually  deepens  to  a 
burning  pain,  and,  at  the  end  of  from  thirty  to  forty  minutes,  becomes 
so  violent  as  to  be  almost  insupportable.  Few  patients  will  bear  a 
cataplasm  of  pure  mustard  longer  than  three-quarters  of  an  hour.  The 
surface,  on  its  removal,  is  found  intensely  red  and  somewhat  elevated; 
and  the  burning  pain  continues,  with  gradual  mitigation,  for  a  considerable 
time,  occasionally  for  hours;  generally  leaving,  when  it  disappears,  some 
degree  of  soreness  behind.  Desquamation  of  the  cuticle  after  a  time 
takes  place,  a  new  cuticle  being  formed  without  any  secretion  of  liquid. 
By  shortening  the  period  of  application,  or  diluting  the  mustard,  any 
amount  of  rubefacient  effect  can  be  obtained,  from  the  intensity  just  de- 
scribed, down  to  a  scarcely  perceptible  and  very  fugitive  redness. 

If,  however,  the  application  is  continued  too  long,  the  cuticle  sepa- 
rates, and  an  imperfect  vesication  takes  place,  which  leaves  behind  a 
denuded  and  most  painful  surface,  indisposed  to  heal  kindly,  and  some- 
times going  on  to  suppuration.  Ulceration  also  not  unfrequently  occurs 
under  these  circumstances,  and  sometimes  gangrene,  especially  in  chil- 
dren and  patients  with  a  feeble  constitution  and  depraved  blood.  Such 
a  result  is  to  be  particularly  guarded  against  in  scorbutic,  malignant, 
and  typhous  affections. 

In  comatose  conditions,  there  is  great  insusceptibility  to  the  painful 
impression  of  mustard,  as  in  cases  of  apoplexy  and  narcotic  poisoning. 
Nevertheless,  the  application  is  not  without  effect.  Sometimes  the  in- 
flammation is  obvious,  though  not  sensible  to  the  patient.  In  other 
instances,  no  apparent  effect  is  produced  during  the  prostrated  state; 
but,  on  the  occurrence  of  reaction,  violent  inflammation  sets  in,  some- 
times with  very  unpleasant  consequences.  In  a  case  of  poisoning  from 
opium,  in  which,  after  the  evacuation  of  the  narcotic,  the  patient  was 
left  extremely  prostrate,  sinapisms  were  applied  to  the  inside  of  the  legs, 
and  were  allowed  to  continue  for  three  hours,  without  the  least  apparent 
effect;  the  skin  being  in  no  degree  reddened,  and  the  patient  quite  in- 
sensible. Upon  reaction,  however,  though  the  sinapisms  had  been  long 
removed,  the  most  violent  inflammation  came  on,  with  an  outline  ex- 
actly corresponding  with  that  of  the  application.  This  was  followed  by 
separation  of  the  cuticle,  ulceration,  and  suppuration ;  and  it  was  long 
before  the  parts  could  be  healed.  This  happened  to  me  when  a  young 
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practitioner,  and  was  a  useful  lesson.  I  have  never  since  allowed  undi- 
luted sinapisms  to  remain  longer  than  three-quarters  of  an  hour,  or  at 
furthest  an  hour,  in  contact  with  the  skin. 

Therapeutic  Use.  Mustard,  externally  used,  is  a  most  valuable  medi- 
cine ;  and  there  are  almost  countless  occasions  for  its  employment.  It 
maybe  resorted  to  in  all  cases,  in  which  the  indications  are  to  rouse 
the  system  from  a  state  of  torpor,  to  stimulate  it  in  sudden  prostration, 
to  divert  from  the  head  in  congestive  states  of  the  brain,  or  to  act  re- 
vulsively  from  internal  organs  towards  the  surface,  in  neuralgic  pains, 
violent  spasm,  or  any  other  form  of  nervous  derangement.  The  chills 
of  malignant  or  pernicious  fevers;  the  prostration  from  violent  injuries; 
the  collapse  occurring  in  the  course  of  fevers  or  other  acute  diseases ; 
apoplexy,  hemiplegia,  coma,  and  convulsions  of  almost  every  variety ; 
angina  pectoris  and  dyspnoea;  severe  spasm  of  the  stomach,  bowels, 
bladder,  etc.;  gastralgia,  enteralgia,  and  nephralgia;  violent  vomiting, 
cholera,  and  colic,  are  but  a  portion  of  the  diseases,  in  which  the  ex- 
ternal use  of  mustard  is  strongly  indicated.  When  employed  for  a  gen- 
eral impression  on  the  system,  or  to  divert  from  the  brain,  the  sinapisms 
should  for  the  most  part  be  applied  to  the  extremities;  when  for  the 
relief  of  complaints  of  the  chest  or  abdomen,  immediately  over  the  seat  of 
the  affection.  Few  remedies  are  more  efficient  in  violent  vomiting,  and 
gastric  spasm,  than  a  sinapism  to  the  epigastrium.  Though  less  effec- 
tive than  blisters  in  internal  inflammation,  mustard  may  be  employed 
when  from  any  cause  these  remedies  cannot  be  used.  To  recall  retro- 
cedent  gout  and  rheumatism,  nothing  perhaps  is  more  effective  than  a 
sinapism  applied  to  the  former  seat  of  the  affection.  But  caution  is 
necessary  in  the  use  of  this  remedy  in  any  external  disease,  dependent 
on  constitutional  disorder.  It  should  rarely  be  ventured  upon  in  gout 
or  rheumatism,  seated  in  the  muscles  or  the  joints.  I  once  knew  death 
from  violent  pectoral  disease,  which  apparently  resulted  from  retro- 
cession of  lumbago,  under  the  influence  of  a  powerful  local  irritant  to 
the  back. 

Application.  Mustard  is  almost  always  applied  in  the  form  of  cata- 
plasm, to  which,  in  reference  to  its  active  constituent,  the  name  of  sina- 
pism is  given.  It  should  be  prepared  with  cold  water,  and  brought  to 
a  perfectly  soft  consistence,  just  short  of  diffluence.  It  is  a  mistake  to 
mix  mustard  with  vinegar  or  hot  water,  both  of  which  tend  to  impair 
its  efficiency.  In  my  early  practice,  thinking  to  increase  its  activity,  I 
on  one  occasion  mixed  it  with  alcohol,  and  was  surprised  to  find  no 
effect  produced  by  it.  The  cause  of  this  is  now  understood.  When  the 
sinapism  is  applied,  its  surface  should  be  covered  with  gauze  or  ex- 
tremely thin  muslin,  in  order  to  prevent  any  portion  from  adhering  to 
the  skin  when  it  is  removed.  Should  a  mild  effect  be  required,  it  may 
be  diluted  with  wheat  or  rye  flour,  or  meal  of  Indian  corn,  in  proper- 
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tions  to  meet  existing  indications.'  When  applied  to  children,  or  to  the 
extremities  of  adults  in  diseases  impairing  the  state  of  the  blood,  it  should 
always  be  thus  diluted,  equal  parts  of  the  mustard  and  of  the  substance 
selected  being  ordinarily  mixed  together.  But  in  severe  affections  of 
the  stomach,  bowels,  and  chest,  it  should  be  employed  unmixed. 

After  the  removal  of  the  cataplasm,  if  the  inflammation  excited  be 
considerable,  simple  cerate  should  be  used  as  a  dressing.  If  violent,  it 
should  be  abated  with  dressings  of  cold  water,  or  saturnine  solutions. 
When  a  raw  surface  remains  after  the  removal  of  the  cuticle,  Goulard's 
cerate  is  the  best  application 

The  volatile  oil  of  mustard  has  been  used  as  a  rubefacient,  30  drops 
being  dissolved  in  a  fluidounce  of  alcohol,  or  6  or  8  drops  in  a  fluidrachm 
of  olive  oil.  In  this  country,  however,  it  is  seldom  if  ever  employed. 
M.  Grimault  prepares  a  sinapism  by  mixing  three  and  a  half  drachms 
of  glycerin,  five  drachms  of  starch,  and  twenty  drops  of  the  volatile  oil 
of  mustard;  and  M.  Chevallier  recommends  a  rubefacient  plaster  made 
by  melting  fifteen  drachms  of  white  pitch,  and,  after  removing  from 
the  fire,  mixing  with  it  twenty  drops  of  the  volatile  oil,  and  spreading 
on  leather.  (Am.  Journ.  of  Pharm.,  xxxiii.  569.) 


II.  CAYENNE  PEPPER. 
CAPSICUM.  U.  S.,  Br. 

Cayenne  pepper  has  been  treated  of  so  fully  among  the  arterial  stimu- 
lants (i.  548),  that  nothing  is  now  required  but  a  few  observations  upon 
its  rubefacient  properties  and  uses. 

Applied  to  the  surface  of  the  body,  in  the  form  of  a  cataplasm,  or  that 
of  a  liquid  impregnated  with  its  active  properties,  Cayenne  pepper  causes 
a  burning  pain  with  inflammation,  and,  if  the  surface  of  application  be 
considerable,  a  decided  stimulant  impression  on  the  system  generally. 
It  very  seldom  occasions  vesication,  and  I  have  never  known  sloughing 
to  result  from  it.  On  the  contrary,  it  seems  to  be  possessed  of  prop- 
erties, which  render  it  specially  useful  in  inflammations  with  a  sloughing 
tendency,  at  least  as  this  condition  is  exhibited  in  the  fauces,  in  malig- 
nant sore-throat  and  scarlet  fever.  Though  generally  less  powerful,  it  is 
safer  than  mustard ;  and  there  is  one  condition,  in  which  I  have  seen 
it,  when  accompanied  with  heat  in  its  application,  more  efficient  in  ex- 
citing the  surface  and  the  system  than  even  that  energetic  rubefacient. 
The  condition  alluded  to  consists  in  coldness  and  paleness  of  the  surface, 
united  with  more  or  less  comatose  insensibility.  In  low  states  of  the 
system  in  typhus  and  malignant  fevers,  and  in  the  prostration  following 
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the  immediate  effects  of  the  narcotic  poisons,  it  is  an  excellent  remedy. 
It  should,  in  such  cases,  be  mixed  with  heated  brandy,  and,  by  means 
of  flannels  wrung  out  of  the  mixture,  should  be  applied  extensively  to 
the  extremities,  and  often  also  to  the  trunk  of  the  body,  as  hot  as  may 
be  consistent  with  the  safety  of  the  skin.  It  is  much  used  also  as  a 
stimulant  in  subacute  and  chronic  rheumatism ;  but  I  am  always  fear- 
ful of  applying  local  repellent  remedies  in  the  former  of  these  affections. 
Its  use  as  a  gargle  in  the  sore-throat  of  scarlet  fever,  and  as  an  external 
irritant  in  the  forms  of  that  disease  with  insufficient  eruption,  has  already 
been  mentioned.  A  cataplasm  made  with  heated  spirit  may  be  applied 
to  the  sides  of  the  neck,  over  the  parotids,  in  the  same  affection.  The 
powder,  thickly  sprinkled  upon  the  inside  of  stockings,  has  sometimes 
proved  useful  in  the  habitual  cold  feet  of  dyspepsia.  The  officinal  tinc- 
ture is  occasionally  serviceable  .in  chilblain,  and  in  cases  of  relaxed 
uvula,  applied  by  means  of  a  hair  pencil  directly  to  the  part. 


III.  TEREBINTHINATE  SUBSTANCES. 

A  considerable  number  of  substances,  of  a  terebinthinate  character, 
are  used  as  external  irritants  or  alteratives,  which  can  be  considered  in 
no  place  more  conveniently  than  the  present.  They  have  all  or  nearly 
all  been  noticed  elsewhere,  in  reference  to  their  effects  on  the  system. 

I.   OIL   OF  TURPENTINE.  —  OLEUM    TEREBINTHINvE.    U.  S., 

Br. 

This  is  an  excellent  rubefacient,  acting  rapidly  and  efficiently  on  the 
skin,  especially  when  applied  hot.  There  is,  however,  extraordinary 
difference  of  susceptibility,  in  different  individuals,  to  the  local  irritant 
influence  of  oil  of  turpentine.  While  some  are  little  affected  by  it  even 
in  a  concentrated  state,  others  suffer  extremely,  though  it  may  be  largely 
diluted ;  the  skin  being  not  only  reddened,  but  breaking  out  profusely 
with  eczematous  vesicles,  with  much  swelling,  redness,  and  pain.  Great 
blame  is  sometimes  attached  to  practitioners  from  the  consequences  of 
this  idiosyncrasy ;  so  that  they  should  be  on  their  guard  in  using  the 
oil  externally,  and  feel  their  way  cautiously,  when  there  is  no  special 
urgency  in  the  case.  A  slight  trial  will  be  sufficient  to  determine, 
whether  this  peculiar  liability  exists  in  any  particular  instance.  The 
oil  is  an  excellent  rubefacient  in  the  low  states  of  fever  attended  with 
a  cold  skin,  whether  in  the  first  stage  of  malignant  chill,  or  in  the  pros- 
tration occurring  in  the  advanced  stages.  It  is  also  much  used,  as  a 
local  stimulant,  in  paralytic  conditions  of  the  extremities,  when  not 
associated  with  acute  lesions  of  the  nervous  centres,  in  chronic  rheu- 
matism, sprains  of  the  joints,  neuralgic  pains,  sore-throat,  chilblains, 
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etc.  It  has  been  found  useful  in  deafness,  associated  with  defective 
secretion  of  wax,  being  introduced  cautiously  into  the  external  meatus. 
It  is  highly  esteemed  by  some  in  the  treatment  of  burns,  particularly 
when  attended  with  sloughing ;  and  has  been  thought  to  be  useful  in 
gangrene  of  the  extremities,  and  in  anthrax. 

As  an  application  over  the  whole  abdomen,  in  cases  of  puerperal 
peritonitis,  it  has  been  strongly  recommended ;  and  it  may  be  employed 
with  probable  advantage,  as  a  substitute  for  blisters,  in  most  cases  of 
abdominal  inflammation,  attended  with  an  enfeebled  state  of  system,  or 
after  depletion,  general  and  local,  has  been  carried  sufficiently  far.  It 
may  be  used  either  as  a  lotion,  or  applied  on  flannel  saturated  with  it, 
and  laid  closely  upon  the  part.  When  used  to  excite  the  system,  in  cold 
states  of  the  surface,  it  should  be  previously  heated  ;  but  care  must  be 
taken,  in  heating  it,  that  it  does  not  take  fire,  through  its  ready  volatility 
and  inflammability.* 

II.  BURGUNDY  PITCH.— Fix  BURGUNDICA.   U.S.,  Br. 

Origin.  This  is  the  product  of  at  least  two  different  species  of  Abies, 
the  Abies  excelsa  or  Norway  spruce,  and  Abies  picea  or  European  silver 
fir ;  both  lofty  and  beautiful  trees,  growing  in  the  middle  and  northern 
regions  of  Europe.  It  is  obtained  by  removing  portions  of  the  bark,  and 
collecting  the  juice  which  exudes  and  concretes  on  the  wounded  surface. 
This  is  then  melted  with  water  and  strained.  Much,  however,  of  what 
is  sold  for  Burgundy  pitch  is  a  purely  factitious  substance.  It  often  con- 
tains impurities  as  imported,  from  which  it  may  be  freed  by  melting  it 
in  hot  water  and  straining. 

Properties.  Burgundy  pitch  is  hard,  brittle,  opaque,  of  a  brownish - 
yellow  colour,  and  a  feeble  odour  and  taste,  resembling  those  of  turpen- 
tine. It  is  readily  fused  by  heat,  and  has  the  property,  which  gives  it 
character  as  a  plaster,  of  softening  and  becoming  adhesive  at  the  tem- 
perature of  the  surface.  It  contains  resin,  water,  and  a  little  volatile  oil, 
and  depends,  probably,  for  its  rubefacient  power,  mainly  upon  the  last- 
mentioned  ingredient. 

Medical  Effects  and  Uses.  Burgundy  pitch  is  in  general  gently  irritant, 

*  When  oil  of  turpentine  is  exposed,  in  a  partly  filled  bottle,  to  the  direct  rays  of 
the  sun,  it  ozonizes  a  portion  of  the  oxygen  of  the  air  above  if,  and  itself  undergoes 
changes,  which  probably  alter  somewhat  its  physiological  action.  Some  oil  treated 
in  this  way  is  said  to  have  acquired  a  smell  like  that  of  mint,  and  when  given  in- 
ternally to  lower  animals,  was  found  to  produce  powerfully  irritant  effects.  (Med. 
Times  and  Gaz.,  April,  1861,  p.  387.)  Until  further  investigation  shall  have  proved 
the  harmlessness  of  the  oil  thus  changed,  it  would  be  advisable  to  avoid  the  use  of 
it  in  the  ordinary  modes  and  doses.  Possibly  the  exceedingly  violent  action  which 
it  has  occasionally  evinced,  and  which  has  been  ascribed  to  idiosyncrasy  on  the  part 
of  the  patient,  might  sometimes  have  been  traced  to  the  use  of  ozonized  oil,  had  a 
knowledge  existed  at  the  time  of  this  relation  of  the  oil.  (Note  to  the  third  edition.) 
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producing,  when  spread  on  leather  and  applied  to  the  skin,  a  feeling  of 
warmth,  tingling,  and  itching,  with  some  increased  secretion,  and  a  very 
slight  inflammation.  On  some  persons,  however,  like  oil  of  turpentine, 
it  acts  as  a  violent  irritant.  A  person  consulted  me  for  excessive  swell- 
ing and  redness  of  the  scrotum,  which  was  covered  with  eczematous 
vesicles.  Upon  inquiry,  I  learned  that  he  had  shortly  before  been 
scraping  an  old  Burgundy  pitch  plaster,  which  had  on  a  former  occa- 
sion been  applied  to  his  leg,  and  that  the  plaster  at  that  time  had  pro- 
duced an  effect  on  the  leg  similar  to  that  of  which  he  was  now  com- 
plaining on  his  scrotum.  It  appeared  that  the  present  complaint 
originated  in  his  having  applied  his  hands,  covered  with  the  powder 
from  the  scraped  plaster,  to  the  seat  of  the  affection. 

Melted  and  spread  on  leather,  in  the  form  of  plaster,  this  product  is 
much  used,  as  a  mild  rubefacient,  in  rheumatic  affections  of  the  muscles 
and  joints,  moderate  cases  of  spinal  irritation,  and  internal  chronic  in- 
flammations, as  catarrh,  pneumonia,  pleurisy,  hepatitis,  etc.  It  may  be 
worn  a  long  time,  and,  operating  very  gradually,  is  safe  in  lumbago, 
sciatica,  and  pleurodynia,  when  more  active  rubefacients  might  endanger 
a  transfer  to  internal  parts. 

Though  capable  of  being  thus  used  unmixed,  the  properties  of  Bur- 
gundy pitch  as  a  plaster  may  be  improved  by  adding  one-twelfth  of  its 
weight  of  wax.  In  this  combination,  it  forms  the  Plaster  of  Burgundy 
Pitch  (EMPLASTRUM  PICIS  BURGUNDIC^E)  of  the  U.  S.  Pharmacopoeia. 
The  two  ingredients  are  melted  together,  strained,  and  stirred  constantly 
while  cooling.  This  admixture  gives  additional  consistence  to  the  pitch 
at  the  temperature  of  the  body,  and  obviates  the  tendency  to  break  in 
cold  weather. 

III.  CANADA  PITCH.— Fix  CANADENSIS.  U.S.— Hemlock 
Pitch. — Hemlock  Gum. 

Origin.  This  is  obtained  from  Abies  Canadensis,  or  the  common 
hemlock  spruce  of  this  country,  inhabiting  the  British  Provinces,  our 
own  Northern  States,  and  the  hilly  regions  of  the  interior  further  south. 
It  is  prepared  by  removing  the  concrete  exuded  juice,  which  is  found 
upon  the  bark  of  the  older  trees,  and  purifying  it  by  heating  in  water, 
and  straining.  As  brought  to  the  shops,  it  generally  requires,  in  con- 
sequence of  its  impurities,  to  be  again  melted  in  water  and  strained. 

Properties.  In  cold  weather  it  is  hard  and  brittle,  but  in  summer  is 
so  soft  as  to  take  the  shape  of  the  drawer  in  which  it  may  be  placed.  Its 
colour  is  a  yellowish-brown,  which  becomes  almost  black  on  exposure. 
It  has  a  slight  peculiar  odour,  and  very  little  taste.  Its  constituents  are 
resm,  water,  and  a  minute  proportion  of  volatile  oil. 

Medical  Properties  and  Uses.  Its  effects  and  applications  are  pre- 
cisely the  same  as  those  of  Burgundy  pitch.  The  only  point  in  which 
VOL.  ii. — 49 
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it  is  inferior  is,  that  it  melts  somewhat  more  readily,  and,  at  the  heat  of 
the  body,  is  generally  a  little  too  soft,  so  that  the  plaster  does  not  well 
retain  its  place.  In  this  respect  it  would  probably  improve  with  age.  In 
the  officinal  plaster  (EMPLASTRUM  PICIS  CANADENSIS,  U.  8.),  this  diffi- 
culty is  obviated  by  the  addition  of  one-twelfth  of  wax,  which  is  even 
more  needed  by  the  Canada  than  by  the  Burgundy  pitch. 

IV.  TAR.  — Fix  LIQUIDA.  U,S.,Br. 

Of  this  I  have  already  treated  in  reference  to  its  origin,  properties, 
effects  when  internally  administered,  and  those  of  its  vapour  when  in- 
haled. (See  pages  630  and  694.)  Applied  to  the  skin,  it  is  slightly  irri- 
tant, and  produces  a  mild  rubefacient  effect;  but  it  is  not  used  in  its  un- 
diluted state.  In  the  form  of  ointment,  either  through  its  stimulant 
property,  or  by  an  alterative  influence,  it  has  a  most  favourable  effect  in 
obstinate  chronic  diseases  of  the  skin,  in  which  it  is  a  very  useful  remedy. 
I  have  found  it  peculiarly  efficacious  in  the  scaly  affections,  in  the  ad- 
vanced stages  of  eczema  and  impetigo,  and  in  porrigo,  favus,  or  scald- 
head.  I  know  no  local  remedy  superior  to  it  in  these  affections,  if  any 
equal.  It  should  not  be  employed  in  the  early  stages,  nor  during  the 
existence  of  any  general  excitement;  and,  for  fear  of  retrocession,  it  is 
best  to  apply  it  on  different  parts  of  the  surface  successively,  when  the 
disease  is  extensive.  It  is  also  sometimes  useful  as  a  stimulant  to  chronic 
and  indolent  ulcers.  Tar-water  is  occasionally  employed  for  the  same 
purposes,  but  is  less  effectual. 

Tar  Ointment  (UNGUENTUM  PICIS  LIQUIDS,  U.S.)  is  made  by  melting 
together  equal  parts  of  tar  and  suet.  It  is  sometimes  proper  to  dilute  it 
with  a  little  lard,  upon  its  first  application  in  skin  diseases,  especially 
when  there  is  any  doubt  of  their  sufficiently  chronic  character. 

V.  CREASOTB.  — CREASOTUM.  U.S.,Br. 

This  is  probably  more  valuable  as  an  external  than  as  an  internal 
remedy.  In  the  latter  capacity,  it  has  been  considered  among  the  stim- 
ulant diuretics  (ii.  632).  It  depends  for  its  topical  efficiency  upon  the 
following  properties;  1.  that  of  stimulating  or  altering  the  condition  of 
the  skin,  2.  that  of  correcting  fetor  and  arresting  putrefaction,  and  3. 
that  of  coagulating  albumen. 

1.  As  a  topical  stimulant  or  alterative,  it  is  employed  in  chronic  cuta- 
neous eruptions,  especially  those  of  a  scaly  character,  in  deafness  from 
defective  secretion  in  the  meatus  externus,  in  burns  and  chilblains  in 
which  it  is  asserted  to  be  very  useful,  in  chronic  indolent  ulcers,  and  as 
an  injection  into  fistulous  sores. 

2.  With  a  view  to  its  antiputrescent  qualities,  which  are  very  extra- 
ordinary, it  is  used  as  a  gargle  in  the  sloughing  sore-throat  of  scarlatina, 
and  as  a  wash  in  sloughing  burns,  gangrenous  ulcers,  and  offensive  sores 
of  all  kinds,  whether  cancerous,  scrofulous,  or  syphilitic.    It  corrects  the 
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offensive  odour  in  these  cases,  while  it  is  also  advantageous  by  its  stim- 
ulant property. 

3.  Its  power  of  coagulating  albumen  renders  it,  in  some  instances, 
effectual  in  arresting  hemorrhage  from  the  small  vessels  of  wounded  sur- 
faces ;  and  its  efficacy  in  toothache,  when  introduced  into  the  carious 
hollow,  is  probably  owing,  not  only  to  its  benumbing  influence  on  the 
nervous  tissue,  but  to  the  protection  it  affords  against  the  irritant  influ- 
ence of  the  air,  by  coagulating  the  albumen  of  the  liquid  secretion,  and 
thus  giving  it  an  impervious  coating.  It  is  probably  useful  also  in  the 
same  way  in  many  ulcers. 

Application.  To  indolent  and  diseased  ulcers  it  may  be  applied  undi- 
luted, by  means  of  a  camel's-hair  pencil,  and  produces  on  their  surface  a 
white  coating,  which  is  probably  coagulated  albumen.  In  toothache, 
the  cavity  having  been  carefully  cleansed,  the  creasote  is  introduced  first 
by  means  of  a  hair  pencil,  and  afterwards  dropped  on  a  piece  of  cotton. 
One  drop  may  be  applied  at  a  time,  and  will  often  succeed,  not  only  in 
arresting  the  pain,  but  in  removing  it  permanently.  For  application  to 
cutaneous  eruptions,  it  may  be  used  in  the  form  of  aqueous  solution  as 
a  wash,  or  in  the  state  of  ointment.  In  the  form  of  solution,  it  is  also 
used  as  a  gargle  in  putrid  sore-throat,  to  correct  the  fetor  of  offensive 
ulcers,  and  for  arresting  hemorrhage.  In  deafness,  the  meatus  is  to  be 
washed  out,  and  a  solution  of  one  part  of  creasote  in  four  parts  of  oil  of 
almonds  is  to  be  thoroughly  applied,  by  means  of  a  camel's-hair  pencil. 

The  solution  of  creasote,  or  creasote  water,  is  made  by  dissolving  one 
part  in  eighty  parts  of  water.  It  may  be  weakened  if  thought  desirable. 

Ointment  of  Creasote  (UNGTJENTUM  CREASOTI,  U.  S.,  Br.)  consists  of 
half  a  fluidrachm  of  creasote  mixed  with  an  ounce  of  lard. 

VI.  RESIK  — RESINA.  U.S.,Br. 

Origin  and  Properties,  This  is  the  substance  left  after  the  distillation 
of  the  volatile  oil  from  turpentine.  It  is  commonly  called  rosin  in  this 
country,  and  colophony  in  Europe.  There  are  two  varieties  of  it,  one 
simply  the  residuum  after  the  loss  of  the  oil,  the  other  the  same  incor- 
porated with  water  during  fusion.  The  former  is  sometimes  distinguished 
as  yellow  resin  or  RESINA  FLAVA,  the  latter  white  resin,  or  RESINA  ALBA. 
The  yellow  is  more  or  less  translucent,  and  varies,  according  to  its  pu- 
rity, from  a  beautiful  light  amber  colour  almost  to  black;  the  white  is 
opaque,  and  whitish  or  yellowish-white,  owing  to  the  mechanical  inter- 
mingling of  water.  By  time  and  exposure,  the  white  resin  gradually 
loses  the  water,  and  reverts  to  its  original  colour  and  translucency.  So 
far  as  concerns  our  present  purpose,  it  is  sufficient  to  know,  in  regard  to 
resin,  that  it  has  a  feeble  terebinthinate  odour  and  taste,  is  insoluble  in 
water,  but  soluble  in  alcohol,  ether,  volatile  and  fixed  oils,  and  alkaline 
solutions,,  softens  with  a  moderate  heat  and  then  becomes  adhesive,  melts 


772  LOCAL   REMEDIES.  [PART  II. 

at  276°  F.,  is  decomposed  at  a  red  heat,  and  is  inflammable.  It  readily 
unites  with  wax  and  fatty  matter,  when  both  are  brought  to  the  liquid 
state. 

Medical  Effects  and  Uses.  Resin  is  never  used  internally.  Extern- 
ally it  is  slightly  irritant,  and  often  excites  inflammation  in  a  very  deli- 
cate skin.  It  is  used  exclusively  in  medicine  as  an  ingredient  of  plas- 
ters, cerates,  and  ointments,  in  which  it  serves  the  three  purposes  of 
contributing  to  the  preservation  of  the  fatty  matter,  imparting  adhesive- 
ness, and  rendering  the  preparation  slightly  irritant.  It  concerns  us 
here  simply  as  the  chief  constituent  of  the  resin  cerate. 

RESIN  CERATE.  —  Ceratum  Resinse.  U.  S.  —  Unguentum  Eesinse.  Br. 
—  Basilicon  Ointment.  —  This  consists  of  resin,  lard,  and  yellow  wax 
melted  together.  Whatever  positive  dynamic  effects  it  produces,  if 
made  of  pure  materials,  may  be  ascribed  to  the  resin.  It  is  slightly 
irritant,  and  is  chiefly  used  as  a  dressing  for  blisters,  which  are  to  be 
kept  open  for  a  short  time.  Generally  the  skin  will  heal  under  it,  not- 
withstanding the  irritation,  to  which  the  parts  seem  to  become  accus- 
tomed; but  it  sometimes  produces  much  inflammation,  and  even  causes 
the  blistered  surface  to  suppurate.  It  is  also  used  as  a  gentle  stimulant 
to  indolent  ulcers,  and  is  one  of  the  most  efficient  applications  to  chilblains. 
I  know  no  dressing  more  efficient  in  promoting  the  healing  of  burns  and 
scalds,  when  disposed  to  become  indolent.  It  often  occasions  pain ;  but 
the  healing  process  commences  nevertheless,  though  previously  there 
may  have  been  no  tendency  towards  it.  In  recent  severe  burns,  it  rather 
relieves  than  promotes  pain ;  and  is  much  used,  in  connection  with  oil 
of  turpentine,  in  the  form  of  a  liniment,  which  is  officinal. 

Somewhat  more  stimulating  than  the  above,  though  used  for  similar 
purposes,  is  the  Compound  Resin  Cerate  (CERATUM  RESIN^E  COMPOSI- 
TUM)  of  the  U,  S.  Pharmacopoeia,  made  by  melting  together  resin,  suet, 
yellow  wax,  turpentine,  and  linseed  oil,  straining,  and  stirring  constantly 
until  cool.  This  is  known  commonly  by  the  name  of  Deshler's  Salve. 

Liniment  of  Turpentine  (LINIMENTUM  TEREBINTHIN^E,  U.S.,  Dub.) 
is  prepared  by  adding  half  a  pint  of  oil  of  turpentine  to  a  pound  of  resin 
cerate,  previously  melted.  It  is  commonly  known  as  Kentish's  Oint- 
ment, having  been  originally  proposed  by  Dr.  Kentish,  as  an  application 
to  recent  burns  and  scalds.  Being  of  a  semiliquid  consistence,  it  is 
most  conveniently  applied  by  means  of  linen  cloths  saturated  with  it. 
Care  should  be  taken  to  confine  the  application  strictly  to  the  injured 
parts.  It  relieves  the  burning  pain,  and  produces  a  disposition  to  heal ; 
but  should  be  removed,  when,  the  peculiar  inflammation  of  the  burn 
.having  ceased,  the  preparation  itself  may  become  irritant. 
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There  are  many  other  vegetable  substances,  occasionally  used  extern- 
ally for  their  rubefacient  effect,  most  of  which,  along  with  this  special 
application  of  them,  have  been  treated  of  under  other  heads.  , 

AROMATICS  and  their  VOLATILE  OILS. — All  of  these  have  more  or  less 
of  the  rubefacient  property,  and  not  a  few  of  them  are  habitually  used. 
Thus,  powdered  ginger,  cloves,  cinnamon,  and  black  pepper  are  fre- 
quently made  into  cataplasms.  A  good  aromatic  cataplasm,  or  spiced 
plaster,  as  the  preparation  is  usually  called,  may  be  prepared  by  mixing 
an  ounce  of  each  of  the  above  aromatic  powders,  half  a  fluidounce  of  one 
of  the  aromatic  tinctures,  and  sufficient  honey  to  give  due  consistence. 
This  may  be  applied  to  the  epigastrium  in  cases  of  vomiting,  spasm  of 
the  stomach,  and  gastrodynia,  and  over  the  abdomen  in  colic ;  and  is  es- 
pecially adapted  to  these  affections  in  children.  The  fresh  aromatic 
herbs,  such  as  the  mints,  origanum  or  rosemary,  and  monarda  or  horse- 
mint,  may  be  used  under  similar  circumstances,  being  thoroughly  bruised, 
and  thus  made  into  a  cataplasm.  Rubefacient  liniments  may  be  pre- 
pared from  volatile  oils  of  rosemary,  origanum,  etc.,  mixed  in  various 
proportions  with  almond  or  olive  oil,  or  from  their  alcoholic  solutions, 
which  may  be  used,  especially  in  conjunction  with  anodynes,  as  opium, 
camphor,  etc.,  in  rheumatic  and  neuralgic  pains,  bruises,  and  sprains. 
But  these  applications  have  been  already  incidentally  suggested,  under 
the  several  articles  described. 

GUM-RESINS. — The  stimulating  gum-resins,  as  assofetida,  ammoniac, 
galbanum,  and  sagapenum,  constitute  another  category  of  gentle  rube- 
facients,  generally  used  in  the  form  of  plaster,  and  applied  in  chronic 
pains  and  swellings  of  the  joints,  scrofulous  tumours,  and  other  chronic 
tumefactions,  occasionally  with  decided  effect  in  promoting  absorption. 
Officinal  preparations  of  these  substances,  for  the  purposes  mentioned, 
are  the  Assafetida  Plaster  (EMPLASTRUM  ASSAFCETID^E,  U.  S.),  the  Am- 
moniac Plaster  (EMPLASIRUM  AMMONIACI,  U.  S.),  and  Compound  Gal- 
banum Plaster  (EMPLASTRUM  GTALBANI  COMPOSITUM,  U.  S.),  the  last  of 
which,  besides  galbanum,  contains  turpentine  and  Bui'gundy  pitch. 

ACRIDS. — Still  another  category  of  rubefacients  consists  of  various 
acrid  substances,  used  commonly  for  different  purposes  internally,  but 
applied  also  locally  for  their  irritant  effect.  The  most  prominent  of 
these  are  savine  and  mezereon.  These  are  most  frequently  employed 
externally  as  dressings  to  blistered  surfaces,  in  order  to  keep  them  dis- 
charging, which  they  do  effectually,  if  possessed  of  all  their  original 
powers;  but,  as  found  in  the  shops,  they  have  often  become  so  much 
deteriorated  that  they  not  unfrequently  fail.  They  are  used  in  the  form 
of  cerates  or  ointments,  which  are  officinal.  Savine  Cerate  (CERATUM 
SABINTE,  U.  S.;  UNGUENTUM  SABIN^E,  Br.)  is  made  by  incorporating 
three  troyounces  of  powdered  savine  with  a  pound  of  resin  cerate ;  Meze- 
reon Ointment  (UNGUENTUM  MEZEREI,  U.  S.  1850),  by  digesting  bruised 
mezereon  with  lard  and  wax,  till  its  active  properties  are  extracted. 
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ALCOHOL,  ETHER,  and  CHLOROFORM  are  also  locally  irritant,  and  are 
often  employed,  especially  the  first  two,  with  a  view  to  a  rubefacient  im- 
pression on  tKe  surface.  Alcohol  is  generally  applied  by  friction,  in  the 
form  of  heated  brandy  or  whisky.  Ether,  when  used  for  this  purpose, 
must  be  prevented  from  evaporating;  as  otherwise  it  would  produce  the 
opposite  effect  of  refrigeration  by  its  volatilization.  All  these  substances, 
though  treated  of  elsewhere,  are  mentioned  here,  in  order  that  the 
reader  may  have  presented  to  him  the  whole  class  of  rubefacients  in 
one  view. 

THE  RANUNCULI.  —  Different  species  of  Ranunculus  possess  acrid 
properties,  which  render  them  applicable  to  the  purposes  of  the  rube- 
facients and  epispastics.  One  of  them,  R.  bulbosus,  has  been  retained 
in  the  secondary  list  of  the  U.  S.  Pharmacopoeia ;  but  all  the  more  acrid 
species  may  be  used.  They  are  commonly  known  by  the  name  of  butter- 
cup, from  the  character  of  their  handsome  yellow  flowers.  Both  the 
herb  and  bulb  or  cormus  may  be  employed.  They  must  be  used  fresh, 
as  they  lose  their  virtues  by  drying.  Their  acrimony  is  also  dissipated 
at  a  boiling  temperature.  Internally,  they  violently  irritate  the  stom- 
ach, and  may  even  prove  fatal.  Bruised  and  applied  to  the  skin,  they 
often  excite  severe  inflammation,  and  sometimes  vesication  ;  but  there 
is  great  difference  of  susceptibility  to  their  influence  in  different  indi- 
viduals; some  being  little  affected,  while  others  are  acted  on  with  un- 
expected violence.  Sometimes  deep  ulcers  are  produced  in  the  latter 
individuals.  These  are  not,  therefore,  medicines  for  common  use ;  but 
every  physician  practising  in  the  country  should  be  acquainted  with 
their  properties;  as  circumstances  may  occur  in  which  it  may  be  im- 
portant that  he  should  avail  himself  of  them. 

COMMON  NETTLE. — Another  plant  occasionally  used  advantageously 
as  a  rubefacient  is  the  common  nettle  or  Urtica  dioica,  an  herbaceous 
perennial,  indigenous  in  Europe,  but  naturalized  in  the  United  States. 
The  sharp  hairs  of  the  plant,  when  the  herb  is  applied  to  the  skin, 
especially  when  struck  upon  it  with  some  force,  produce  a  severe  irrita- 
tion, attended  with  hard,  whitish  elevations,  or  wheals,  very  much  re- 
sembling the  eruption  denominated  urticaria,  or  nettle-rash,  which 
received  its  name  from  this  very  resemblance.  The  remedy  may  some- 
times be  usefully  employed  in  cutaneous  torpor  or  paralysis,  and  is 
peculiarly  applicable  to  cases  of  retrocession  of  cutaneous  eruptions.  I 
have  seen  it  used,  with  apparent  benefit,  in  rousing  a  patient,  torpid 
from  the  effects  of  a  poisonous  dose  of  opium.  Under  such  circum- 
stances, it  aids  other  measures,  in  sustaining  a  certain  amount  of  excita- 
bility in  the  cerebral  centres,  favourable  to  the  operation  of  emetics. 
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IV.  AMMONIACAL  RUBEFACIENTS. 

I.  WATER    OF    AMMONIA.  — AQUA    AMMONIA.    U.  S.— 
LIQUOR  AMMONITE.  Br.,  U.  S.  1850.  —  Solution  of  Ammonia. 

This  is  prepared  by  receiving  into  a  certain  measure  of  water,  con- 
tained in  a  bottle,  the  gaseous  ammonia  proceeding  from  a  mixture  of 
fixed  quantities  of  muriate  of  ammonia  and  lime,  exposed  to  heat.  The 
muriatic  acid  reacts  with  the  lime,  forming  chloride  of  calcium  and  water  ; 
and  the  ammonia  passes  over  with  the  aqueous  vapour,  and  is  condensed 
in  the  water  of  the  bottle.  The  solution  thus  obtained  being  too  strong, 
distilled  water  is  added  so  as  to  render  its  sp.  gr.  0.960.  It  may  also 
be  prepared  from  the  stronger  water  of  ammonia  (see  page  755)  by 
simply  diluting  it  with  distilled  water  as  above. 

This  preparation,  when  pure,  is  a  solution  of  ammonia  in  water,  but 
is  apt  to  contain  some  carbonate,  the  presence  of  which  may  be  known 
by  the  production  of  a  precipitate  on  the  addition  of  lime-water.  It  is 
colourless,  of  a  very  pungent  smell,  and  an  exceedingly  acrid,  burning, 
alkaline  taste ;  but  it  could  not  be  borne  in  the  mouth  without  dilution. 

We  are  to  consider  the  preparation  here  simply  as  a  rubefacient.  Ap- 
plied undiluted  to  the  skin,  it  produces  inflammation  with  redness,  which, 
with  a  sufficient  continuance  of  the  application,  would  advance  to  vesi- 
cation,  and  even  to  gangrene.  The  solution  is,  therefore,  scarcely  ever 
used  in  this  state;  but  generally  in  combination  with  fixed  oil,  which  not 
only  dilutes  it,  but  modifies  its  stimulant  properties,  by  combining  with 
it  to  form  a  soap. 

Liniment  of  Ammonia,  or  Volatile  Liniment  (LINIMENTUM  AMMONITE, 
U.  S.,  Br.),  is  the  form  in  which  ammonia  is  probably  most  frequently  used 
with  a  view  to  its  rubefacient  effect.  It  is  prepared  by  simply  shaking  to- 
gether, in  a  bottle,  a  mixture  of  one  fluidounce  of  solution  of  ammonia  and 
two  of  olive  oil.  In  the  British  preparation  the  proportion  is  one  measure 
to  three ;  but  their  solution  of  ammonia  is  somewhat  stronger  than  the 
U.  S.  water.  A  thick,  yellowish-white  liquid  is  thus  obtained,  which 
consists  of  a  soap  of  ammonia,  partly  dissolved  and  partly  suspended  in 
water.  It  is  much  used  in  rheumatic  pains,  inflammation  of  the  throat, 
and  catarrhal  affections,  especially  in  children.  Should  it  occasion  too 
much  inflammation,  it  may  be  further  diluted  with  oil.  It  may  be  ap- 
plied as  a  lotion,  or  by  moistening  with  it  a  piece  of  flannel  to  be  placed 
in  contact  with  the  skin,  and  covered  so  as  to  prevent,  as  much  as  may 
be,  the  escape  of  the  gas,  which  may  prove  irritant  if  inhaled. 

II.  COMPOUND  LINIMENT  OF  AMMONIA.  —  LlNlMENTUM 
AMMONIA  COMPOSITUM.  Ed. 

This  is  a  former  officinal  of  the  Edinburgh  College,  intended  to  af- 
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ford  the  means  of  obtaining,  at  pleasure,  a  powerful  rubefactive,  vesica- 
tory, or  even  caustic  effect  from  ammonia,  or  a  mild  rubefaction  only. 
It  consists  of  five  measures  of  stronger  solution  of  ammonia  (seepage 
755),  two  of  tincture  of  camphor,  and  one  of  spirit  of  rosemary.  A 
weaker  preparation,  directed  by  the  College,  was  made  by  adding  three 
parts  of  tincture  of  camphor  and  two  of  spirit  of  rosemary.  These  are 
mere  dilutions  of  the  stronger  solution  of  ammonia ;  the  additions  having 
no  other  special  effect  than  to  modify  the  odour.  The  stronger  prepara- 
tion is  used  for  blistering  or  cauterization  (see  page  755).  The  weaker 
may  be  employed  as  a  powerful  and  very  prompt  rubefacient.  Even 
this  will  also  vesicate  or  cauterize  if  long  applied.  But,  used  as  a  lotion, 
and  withdrawn  at  the  moment  that  it  has  sufficiently  reddened  the  skin, 
it  may  be  employed  in  cases  where  a  very  speedy  and  efficient  impres- 
sion is  required;  as  in  violent  internal  spasms,  intense  neuralgic  pains, 
or  great  general  prostration.  In  violent  cases  of  spinal  irritation,  it  may 
be  applied  along  the  spine  with  advantage. 

III.  CARBONATE  OF  AMMONIA. — AMMONIA  CARBONAS. 
U.S.,Br. 

This  has  been  already  treated  of,  in  reference  to  its  effects  on  the  sys- 
tem generally  (i.  561).  As  a  rubefacient  it  has  considerable  energy,  and 
is  sometimes  though  rarely  employed ;  the  liquid  preparations  above 
mentioned  being  preferred.  It  may  be  mixed  with  three  or  four  parts 
of  simple  ointment  or  lard,  and  rubbed  upon  rheumatic  joints ;  or,  incor- 
porated with  extract  of  belladonna,  in  the  proportion  of  one  part  to  three 
of  the  extract,  may  be  applied,  by  means  of  suitable  dressings,  in  the 
pains  of  rheumatism,  and  neuralgia. 


POTASSA. — A  solution,  containing  two  drachms  of  hydrate  of  potassa 
in  four  fluidounces  of  water,  was  employed  by  the  late  Dr.  Hartshorne, 
of  Philadelphia,  as  a  powerful  rubefacient,  in  tetanus,  rubbed  along  the 
whole  length  of  the  spine ;  care  being  taken  not  to  produce  cauterization. 
This  practice  has  been  imitated  by  many  American  physicians. 
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2.  Pustulating  Rubefacients. 
I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASSJ3  TARTRAS.   U.  S.  —  ANTIMONIUM 
TARTARATUM.  Br. 

•  Syn.    Tartar  Emetic. 

Local  Effects.  When  tartar  emetic,  in  the  state  of  solution,  ointment, 
or  plaster,  is  kept  for  some  time  in  contact -with  the  skin,  it  produces  in- 
flammation, with  a  peculiar  and  quite  characteristic  eruption,  which 
gives  it,  under  certain  circumstances,  great  therapeutic  value.  It  oper- 
ates with  much  greater  facility  in  some  persons  than  others,  with,  so 
far  as  appears,  the  same  delicacy  of  cuticle ;  so  that  its  influence  is 
properly  dynamic.  In  the  course  of  a  day  or  two,  some  effect  is  gen- 
erally sensible.  An  increased  heat  is  felt  in  the  part,  with  a  prickling 
sensation,  and,  on  examination,  the  surface  is  found  reddened,  with 
numerous  redder  papulous  spots.  With  a  continuance  of  the  applica- 
tion, there  is  an  increase  of  uneasiness;  and  at  length  the  pain  becomes 
so  severe  as  to  render  the  suspension  or  removal  of  the  antimonial  neces- 
sary. In  the  mean  time,  the  pimples  have  been  converted  into  vesicles 
or  pustules,  some  of  which  are  small  and  hemispherical,  others  are  large, 
from  half  an  inch  to  an  inch  in  diameter,  flat,  with  a  dark  crust  in  the 
centre,  and  a  surrounding  inflamed  areola.  The  contents  of  the  pus- 
tules are  false  membrane,  and  a  sero-purulent  liquid.  They  are  very 
painful. 

If  the  application  now  cease,  the  vesicles  dry  up,  and,  in  the  large 
pustules,  the  central  crust  gradually  extends  till  it  covers  the  whole  sur- 
face, and  at  length  falls  off,  leaving  the  skin  sound.  Sometimes  the 
pustules  are  only  few,  at  other  times  numerous.  Should  the  antimonial 
be  continued,  the  eruption  becomes  gangrenous,  and  sloughs  are  pro- 
duced, followed  by  ulcers.  In  some  systems,  disposed  to  ulceration, 
this  condition  takes  place  even  from  the  ordinary  pustules.  Hence 
scars  are  not  unfrequently  left  behind;  and  a  surface,  which  has  been 
repeatedly  subjected  to  this  remedial  measure,  sometimes  looks  as 
though  it  had  been  scarred  with  small-pox.  Death  is  said  to  have  oc- 
curred, in  a  child  two  years  old,  from  the  local  effects  of  tartar  emetic ; 
but  I  have  never  seen  what  I  should  consider  even  as  an  approach  to 
danger.  If  applied  to  a  surface  denuded  of  the  cuticle,  or  to  a  fresh  cut, 
the  medicine  acts  very  promptly,  with  very  severe  pains,  and  much  in- 
flammation, which  is  liable  to  end  in  a  slough. 

Sometimes,  though  rarely,  I  have  known  tartar  emetic,  applied  in 
this  way,  to  produce  so  much  nausea  and  vomiting  as  to  forbid  its  con- 
tinuance. 
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Therapeutic  Application.  Therapeutically,  pustulation  by  tartar  emetic 
is  indicated  mainly  on  the  principle  of  revulsion.  It  is  rarely  resorted  to 
in  cases  requiring  a  prompt  impression,  or  as  a  stimulant  to  the  system. 
But  in  chronic  affections  of  all  kinds,  and  especially  those  of  an  unusually 
obstinate  character,  in  which  revulsion  towards  the  surface  is  required, 
the  remedy  may  be  employed.  It  sometimes  appears  to  produce  cura- 
tive effects,  which  cannot  be  obtained  from  blisters.  This  may  result 
either  from  the  depth  of  the  impression  on  the  skin,  calling  relations  into 
play  which  may  not  exist,  in  the  same  degree,  between  the  surface  of 
the  skin  and  intei'ior  parts ;  or  from  some  peculiar  influence  which  a 
pustular  eruption  may  exercise,  different  from  that  of  simple  diffused  in- 
flammation, upon  the  nervous  centres.  • 

It  is  frequently  resorted  to  in  chronic  bronchitis,  pleuritis,  and  peri- 
carditis, and  sometimes  as  an  application  to  the  shaved  scalp  in  chronic 
meningitis,  threatening  serious  consequences.  -But  the  most  frequent 
use  of  it  has  been  in  cases  of  spinal  irritation,  with  great  tenderness  on 
pressure  upon  one  or  more  of  the  spinous  processes,  and  disorder  in  the 
functions  supplied  with  nervous  influence  from  the  spinal  marrow,  as  of 
the  stomach,  bowels,  lungs,  and  heart.  These  affections  occur  most  fre- 
quently in  hysterical  women ;  but  they  are  by  no  means  confined  to  this 
class  of  patients,  and  may  be  occasionally  noticed  in  men.  Violent 
dyspnoea,  palpitation  of  the  heart,  gastric  and  enteric  pain  or  spasm, 
and  excessive  sickness  of  stomach,  are  not  unfrequent  symptoms.  These 
will  generally  yield  promptly  to  a  few  cups  or  leeches,  applied  near  the 
tender  portion  of  the  spinal  marrow ;  but  if  these  fail,  or  if  the  affection 
frequently  recur,  recourse  can  be  had  to  tartar  emetic ;  and  it  will  not 
only  often  afford  temporary  relief,  but  will  sometimes  effect  permanent 
cures,  especially  if  its  influence  be  long  sustained,  and  the  complaint  do 
not  depend  on  disease  or  malposition  of  the  uterus. 

Dr.  S.  P.  Turner  has  found  great  advantage,  in  the  treatment  of  vari- 
cose veins,  by  the  application  to  minute  blistered  surfaces  over  the  dis- 
eased veins  obtained  by  means  of  cantharicles,  of  a  paste  made  by  mixing 
tartar  emetic  and  croton  oil.  (Am.  Journ.  of  Med.  Sci.,  April,  1863, 
p.  782.) 

Mode  of  Application.  A  saturated  solution  may  be  applied,  either  in 
the  way  of  lotion,  or  by  means  of  compresses  of  linen  kept  moistened 
with  it.  Such  a  solution  may  be  made  by  dissolving  two  scruples  of 
the  salt  in  a  fluidounce  of  boiling  water,  and  allowing  the  liquid  to  cool. 
The  ointment  is  more  frequently  used. 

Anlimonial  Ointment  (UNGUENTUM  ANTIMONII,  U.  S.;  UNGUENTUM 
ANTIMONII  TARTARATI,  Br.)  is  prepared,  according  to  the  U.  S.  Phar- 
macopoeia, by  thoroughly  incorporating  two  drachms  of  tartar  emetic 
with  a  troyounce  of  lard.  The  direction  is  important,  first  to  rub  the  salt 
with  a  little  of  the  lard,  and  afterwards  with  the  whole.  A  more  uniform 
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mixture  is  thus  prepared.  The  proportion  may  be  lessened  to  one  or  in- 
creased to  three  drachms,  according  to  the  degree  of  effect  desired,  or 
the  susceptibility  of  the  patient.  From  half  a  drachm  to  a  drachm  of 
,  the  ointment  may  be  rubbed  thoroughly  upon  the  skin,  twice  or  more 
frequently  in  the  twenty-four  hours ;  or  the  ointment  may  be  applied 
spread  on  linen;  or,  what  is  still  more  effectual,  the  two  methods  may 
be  combined.  The  British  preparation  is  essentially  the  same  as  our 
own. 

A  Tartar  Emetic  Plaster  may  be  prepared  by  sprinkling  the  salt, 
very  finely  powdered,  upon  the  surface  of  a  recently  spread  Burgundy 
pitch  plaster,  so  as  to  cover  the  surface,  yet  not  prevent  its  adhesion. 
It  may  be  pressed  gently  into  the  substance  of  the  plaster  by  a  roller. 
An  advantage  of  this  mode  of  application  is  that  it  requires  no  attention, 
except  merely  to  watch  the  effects  of  the  plaster,  and  to  see  that  it  is  re- 
moved in  due  time.  The  slight  serous  discharge  which  it  excites  at  the 
commencement  of  its  action  may  dissolve  the  salt,  and  thus  hasten  its 
characteristic  effect. 

The  officinal  Plaster  (EMPLASTRUM  ANTIMONII,  U.  £)  is  prepared 
somewhat  differently;  the  powder  being  incorporated  with  the  melted 
pitch,  instead  of  being  simply  sprinkled  on  the  surface  of  the  pitch  when 
spread.  Though  a  much  neater  preparation,  I  doubt  whether  it  is  equally 
efficient,  as  the  antimonial  acts  with  its  full  force  when  upon  the  surface  ; 
while,  in  the  officinal  plaster,  much  of  it  is  probably  inert,  being  sur- 
rounded by  the  particles  of  the  pitch. 

Care  should  be  taken  that  the  part,  upon  which  the  plaster  or  any 
other  preparation  is  applied,  should  be  free  from  wounds  or  abrasion. 
For  example,  after  cupping  or  leeching,  time,  as  a  general  rule,  should 
be  allowed  for  the  wounds  to  heal.  In  cases  of  great  emergency,  how- 
ever, this  caution  may  be  overlooked  for  the  sake  of  a  prompt  effect;  but 
the  patient  should  be  watched  carefully,  in  order  to  prevent  sloughing. 


II.  CROTON  OIL. 

OLEUM  TIGLII.  U.S.—  OLEUM  CROTONIS.  Br. 

For  an  account  of  the  source,  properties,  composition,  and  cathartic 
effects  of  croton  oil,  see  page  587.  We  are  here  to  consider  it  as  an  ex- 
ternal remedy. 

Local  Effects.  When  croton  oil  is  rubbed  on  the  skin,  or  simply  kept 
in  contact  with  it,  after  a  considerable  time,  sometimes  sooner,  some- 
times later,  but  generally  in  the  course  of  a  day  or  two,  it  produces  a 
diffused  redness  of  the  surface,  which  is  attended,  almost  from  the  be- 
ginning, with  a  countless  crop  of  minute  eczematous  vesicles.  These 
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increase,  become  pustular,  run  together,  and  at  length,  if  the  application 
be  continued,  form  one  complete  pustulated  surface,  with  considerable 
swelling.  Upon  a  cessation  of  the  application,  the  inflammation  abates, 
and  the  pustules  soon  form  crusts,  which  after  a  time  fall  off,  leaving 
the  surface  somewhat  discoloured,  but  not  otherwise  deranged.  But  the 
difference  of  susceptibility  to  the  effects  of  croton  oil  is  very  remarkable, 
and  much  more  striking  even  than  in  the  case  of  tartar  emetic.  I  have 
seen  persons  whose  skins  I  could  scarcely  affect  with  the  oil  by  the  most 
diligent  efforts;  and  I  have  repeatedly  seen  others,  in  which  it  has  acted 
with  extraordinary  violence,  causing  intense  inflammation  in  the  seat  of 
application,  and  sometimes  even  far  beyond  it.  In  several  instances,  I 
have  seen  the  face  and  eyes  violently  inflamed  from  croton  oil  rubbed  on 
the  back;  and,  though  it  is  probable  that  the  fingers  of  the  patient  may 
have  conveyed  it  from  one  point  to  the  other,  I  have  been  unable  to  trace 
the  connection. 

Therapeutic  Application.  The  oil  may  be  used  as  a  revulsive  agent, 
whenever  the  case  is  so  far  chronic  in  its  character  as  to  admit  of  a  slow 
operation  in  the  remedy.  Several  days  must  be  allowed  for  the  produc- 
tion of  its  full  effect.  It  is  generally  used  in  chronic  internal  inflamma- 
tions, particularly  the  pectoral,  in  rheumatic  and  scrofulous  swellings, 
and  in  other  indolent  tumefactions.  The  particular  affection  in  which  I 
have  derived  most  advantage  from  it  is  chronic  laryngitis,  in.  which,  if 
properly  applied,  it  is  probably  as  effectual  as  tartar  emetic  or  repeated 
blistering,  and  on  the  whole  more  convenient. 

Croton  oil  would  seem  to  be  strongly  indicated  in  cases  of  internal 
disease,  which  has  followed  the  disappearance  of  an  eruption  upon  the 
surface.  There  may  be  peculiar  relations  between  eruptive  cutaneous 
affections  and  the  constitution  generally,  differing  from  those  of  simple 
diffused  inflammation ;  and  it  is,  therefore,  not  impossible  that  disorder, 
resulting  from  or  connected  with  the  disappearance  of  an  eruption,  may 
be  relieved  by  the  artificial  production  of  another  eruption,  where  the 
inflammation  of  a  simple  rubefacient  or  blister  might  fail.  Upon  the 
same  principle,  the  oil  may  be  used  in  internal  irritations  which  may  be 
supposed  to  depend  upon  constitutional  causes,  ordinarily  giving  rise  to 
a  cutaneous  eruption.  Thus,  patients  sometimes  complain  of  great  gas- 
tric uneasiness,  and  various  internal  distress,  perhaps  dyspnrea,  perhaps 
cardiac  disturbance,  which  have  come  rather  suddenly  upon  them,  and 
for  which  they  cannot  account.  At  length  an  eruption  occurs,  urticaria 
for  example,  and  they  are  completely  relieved  of  their  internal  sufferings. 
Whenever  symptoms  of  this  kind,  of  some  duration,  suggest  to  the  prac- 
titioner such  a  connection  with  an  eruptive  tendency,  there  is  a  fair  in- 
dication for  the  use  of  croton  oil.  It  is  preferable  to  tartar  emetic,  for 
meeting  this  indication,  because  less  severe,  and  because  it  can  be  ex- 
tended over  a  wider  surface,  and  thus  bring  a  greater  degree  of  this 


CHAP.  II.]  RUBEFACIENTS. — CROTON    OIL.  781 

particular  eruptive  influence  into  operation.  The  proper  place  for  apply- 
ing the  oil,  if  there  has  been  an  eruption,  would  be  its  former  seat ;  if 
none,  the  outside  of  the  arm  above  the  elbow. 

Method  of  Application.  It  is  always  proper,  when  the  peculiar  sus- 
ceptibilities of  the  patient  are  not  known,  to  begin  with  a  mixture  of  one  • 
part  of  the  croton  oil  with  four  parts  of  olive  or  almond  oil.  If  this 
should  not  act,  the  strength  may  be  gradually  increased,  until,  if  found 
necessary,  the  undiluted  oil  may  be  employed.  Sometimes  the  weakest 
acts  energetically,  and,  in  other  cases,  the  strongest  scarcely  at  all.  The 
oil  should  be  applied  by  friction,  once,  twice,  or  three  times  daily,  ac- 
cording to  the  urgency  of  the  case,  and  the  peculiar  susceptibility;  and 
in  the  mean  time  a  piece  of  flannel  saturated  with  it  may  be  kept  in  con- 
tact with  the  surface.  When  the  full  eft'ect  has  been  produced,  the  oil 
must  be  suspended ;  but,  in  order  to  sustain  its  influence,  and  it  often 
ought  to  be  sustained  for  months,  the  oil  must  be  frequently  reap  plied. 
In  the  intervals,  the  surface  may  be  dressed  with  simple  cerate,  or,  if 
very  much  irritated,  with  cold  cream  (unguentum  aquee  rosse). 

The  British  Liniment  (LINIMENTUM  CROTONIS,  Br.),  in  which  one 
measure  of  croton  oil  is  mixed  with  seven  of  olive  oil,  is,  according  to 
my  personal  observation,  too  feeble,  and  will  often  fail  of  causing  pustu- 
lation,  though  it  would,  no  doubt,  act  in  peculiarly  sensitive  persons.* 

*  M.  Trousseau  derives  great  advantage  from  the  local  application  of  croton  oil 
in  alleviating  the  sufferings  of  dropsicaJ.  patients,  in  whom  the  effusion  in  the  limbs 
and  elsewhere  is  so  great  as  to  cause  much  uneasiness  and  threaten  serious  evils, 
and  in  whom  the  use  of  diuretics  and  other  anti-hydropic  remedies  has  proved 
unavailing.  The  following  is  the  mode  of  proceeding,  as  described  by  M.  Merceau 
in  the  Annuaire  de  Therapeutique  (1865,  p.  195).  The  patient  is  to  be  sitting  in  an 
arm-chair,  with  his  feet  resting  on  a  cushion,  covered  with  several  folds  of  cloth, 
and  placed  on  the  floor.  Gentle  friction  is  to  be  made  on  the  legs  below  the  knee, 
with  from  150  to  450  grains  of  croton  oil,  according  to  the  degree  of  effect  desired, 
by  means  of  a  roll  of  linen,  or,  what  is  better,  of  soft  leather  or  skin,  and  con- 
tinued till  all  the  oil  has  been  used.  On  the  following  day,  if  no  effect  be  apparent, 
the  same  process  is  to  be  repeated;  and  three  or  four  applications  of  the  oil  may 
be  made,  should  the  eruption  not  appear.  The  limbs  are  to  be  well  covered 
after  each  application,  and  great  care  observed  that  the  patient  shall  not  take 
cold.  It  is  absolutely  essential  to  success  that  the  patient  remain  in  the  arm-chair, 
day  and  night,  for  an  indefinite  time,  even  for  several  months  if  necessary.  The 
eruption  takes  place  as  in  health,  and  gives  rise  to  a  copious  discharge,  which 
speedily  reduces  the  size  of  the  limb,  and  otherwise  relieves  the  patient.  The 
danger  of  resuming  the  horizontal  posture  is  that  the  discharge  soon  ceases  with 
the  healing  of  the  eruption,  and  the  patient  may  suffer  greatly  from  the  rapid  ac- 
cumulation of  the  serous  liquid  in  the  interior  cavities.  Gangrene  occurred  only 
in  one  instance  of  all  in  which  the  remedy  was  used,  and  in  this  was  superficial 
and  limited,  and  of  little  account.  It  is  useless  to  apply  the  oil  above  the  knee. 
(Note  to  the  third  edition.) 


782  LOCAL    REMEDIES.  [PAKT  II. 


OIL.-A.SS    III. 
ESCHAROTICS. 

THESE  are  agents  which,  applied  to  any  portion  of  the  body,  de- 
stroy the  life  of  the  part  with  which  they  are  in  contact,  and  produce  a 
slough. 

They  operate  either  dynamically,  by  an  influence  directly  on  the 
vitality  of  the  part,  or  chemically,  by  decomposing  the  tissues  affected. 
In  the  former  case,  they  produce  disorganization  by  first  destroying  life  ; 
in  the  latter,  they  destroy  life  by  producing  disorganization. 

They  are  employed  1.  to  form  issues ;  2.  to  produce  superficial  ulcera- 
tion  and  suppuration ;  3.  to  alter  the  action  of  diseased  surfaces,  by  re- 
moving a  layer  of  the  tissue  in  which  it  is  seated ;  4.  to  promote  the 
healing  of  ulcers,  by  forming  a  covering  impervious  to  the  air;  5.  to 
remove  fungous  granulations,  and  other  morbid  growths,  as  carcinoma- 
tous  tumours,  etc.;  6.  to  open  abscesses ;  and  7.  to  decompose  and  render 
inert  the  noxious  matter  in  poisoned  wounds. 

Of  these  effects,  all  but  the  first  two  are  local.  But  the  production  of 
issues  and  superficial  suppurating  surfaces,  has  for  its  aim  certain 
favourable  influences  on  the  system,  or  on  parts  distinct  from  the  one 
affected,  which  require  notice  in  this  place.  The  consideration  of  the 
local  effects  will  fall  most  conveniently  under  the  several  agents  pro- 
ducing them. 

Issues.  These  are  running  sores,  made  either  by  the  knife  or  caustic 
substances,  and  afterwards  kept  open,  generally  by  means  of  small 
round  bodies  called  issue  peas.  In  forming  them,  an  incision  is  made 
through  the  skin,  into  which  a  pledget  of  lint  is  first  introduced,  and 
afterwards,  when  suppuration  has  been  established,  the  little  bodies  re- 
ferred to.  The  mode  in  which  issues  are  produced  by  caustic  agents, 
will  be  described  along  with  the  agents  themselves.  Setons,  which 
consist  of  a  slender  skein  of  silk  or  cotton  threads,  passed  by  means  of 
a  needle  through  the  cellular  tissue^  beneath  the  skin,  and  allowed  to 
remain  so  as  to  keep  up  a  suppurative  discharge,  act  precisely  on  the 
same  principles  as  issues.  So  also  do  the  superficial  suppurating  sur- 
faces just  alluded  to,  as  one  of  the  effects  of  escharotics. 

Principles  on  which  Issues  Operate.  These  various  agencies  corres- 
pond with  the  epispastics  in  two  of  their  principles  of  therapeutic  action ; 
those,  namely,  of  revulsion  and  depletion.  The  other  purposes  of  that 
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class  of  medicines,  they  are  in  general  calulated  to  fulfil  but  imperfectly, 
if  at  all.  As  revulsive  agents,  however,  they  have  considerable  power, 
and,  though  less  energetic  than  blisters  for  a  short  period,  have  the  ad- 
vantage of  a  long-continued  and  steady  impression,  which  renders  them 
sometimes  even  more  effective  in  very  chronic  cases.  As  depleting  reme- 
dies, they  are  also,  in  the  long  run,  more  effectual  than  blisters,  unless 
these  are  made  to  imitate  issues  by  being  kept  steadily  suppurating ; 
because  the  amount  of  organic  matter  in  pus  is  vastly  greater  than  in 
simple  serous  effusion. 

Therapeutic  Application  of  Issues.  The  most  important  use  of  issues 
is  in  the  cure  of  obstinate  chronic  inflammation.  It  is  in  scrofulous  af- 
fections of  this  kind,  that  they  are  employed  most  commonly,  and  with 
greatest  relative  success ;  and  especially  in  disease  of  the  spinal  column, 
threatening  lumbar  or  psoas  abscess.  But  they  may  be  used  also  in 
chronic  inflammation  of  the  larger  joints,  in  pectoral  inflammations  of 
obstinate  character,  in  chronic  meningitis  and  cerebritis ;  and,  indeed,  in 
all  cases  of  this  nature,  wherever  seated,  when  the  affection  is  of  limited 
extent,  and  feeble  in  its  grade  of  action,  but  extremely  persistent. 

Another  purpose  which  issues  are  calculated  to  fulfil,  is  to  serve  as  a 
point  of  afflux,  or  as  a  drain  for  morbid  tendencies,  in  certain  cases  of 
constitutional  disorder,  in  which  there  is  a  disposition  to  serious  or  very 
troublesome  local  irritation,  whether  internal  or  external,  as  in  gouty, 
rheumatic,  scrofulous,  and  eruptive  diseases.  They  may  thus  ward  off, 
or  alleviate  an  anticipated  and  customary  attack. 

A  third  application  of  issues  is  to  cases  in  which  it  is  deemed  advisa- 
ble to  check  some  long-continued  and  habitual  discharge,  as  the  hemor- 
rhoidal  flux  for  example,  or  to  heal  some  old  and  extensive  ulcer  to 
which  the  system  may  have  become  accustomed,  or  to  similar  cases  in 
which  such  discharges  have  already  been  arrested,  or  such  ulcers  closed. 
The  object  of  the  issue  is  here  obviously  the  same  as  in  the  preceding 
application  of  the  remedy;  namely,  to  serve  as  a  local  point  of  afflux,  or 
a  drain  for  the  morbid  tendencies  or  material,  or  the  accumulated  blood, 
which  may  result  from  the  cessation  of  the  habitual  disease. 

The  position  of  the  issue  must  of  course  be  regulated  by  the  seat  of 
the  disease,  and  the  special  object  aimed  at.  Generally  speaking,  in 
cases  of  chronic  inflammation,  it  should  be  established  asrnear  the  seat 
of  the  affection  as  possible.  Thus,  in  disease  of  the  spine,  an  issue 
should  be  made  on  each  side  of  the  column;  in  obstinate  sciatica,  be- 
hind the  large  trochanter;  in  affections  of  the  chest,  on  parts  of  the 
breast  or  back  corresponding  with  them;  and,  in  meningeal  disease, 
either  on  the  scalp,  or  at  the  nape  of  the  neck,  as  the  seat  of  the  dis- 
order may  be  in  the  upper  part  of  the  brain,  or  at  its  base.  But  when 
the  object  is  to  affect  the  system  generally,  and  serve  as  an  outlet  for 
morbid  tendencies,  the  issue  should  be  made  upon  the  extremities; 
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either  on  the  arm  below  the  insertion  of  the  deltoid,  on  the  inside  of  the 
thigh  some  inches  above  the  inner  condyle,  or  on  the  upper  and  inner 
part  of  the  leg. 

HEAT  AS  AN  ESCHAROTIC. 

Heat,  in  a  certain  degree  of  intensity  and  duration,  destroys  the  life 
of  the  part  on  which  it  acts.  When  it  produces  this  effect  directly,  as  it 
almost  always  does,  it  operates  by  altering1  the  chemical  affinities  of  the 
constituents  of  the  tissue,  and  disposing  them  to  form  new  combinations. 
The  force  of  the  affinities  previously  in  operation,  and  the  vital  resistance 
are  at  once  overcome,  and  decomposition  takes  place,  with  a  consequent 
loss  of  life  in  the  part. 

But  heat  may  also  operate  dynamically  as  an  escharotic.  Without 
immediately  destroying  life,  it  may  produce  an  amount  of  inflammation 
greater  than  the  vitality  of  the  part  can  withstand ;  and  gangrene  fol- 
lows as  a  direct  result  of  the  inflammation,  and  a  secondary  effect  of  the 
heat.  It  is  never,  however,  practically  employed  with  this  intention. 
The  effect  is  always  uncertain ;  and  the  operation  would  be  much  more 
painful  than  that  which  aims  at  the  immediate  death  of  the  part;  as 
sensibility  is  lost  with  life,  and  the  pain  soon  ceases.  Indeed,  under  the 
operation  of  an  exceedingly  intense  heat,  pain  is  sometimes  scarcely  felt. 
A  workman  in  a  furnace,  while  lading  out  melted  iron,  slipped,  and 
allowed  the  contents  of  the  ladle  to  fall  into  his  shoe.  The  liquid  metal 
surrounded  his  foot,  and  formed  a  sort  of  casing  about  it.  Neverthe- 
less, without  appearing  to  suffer  greatly,  he  walked  unaided  to  his  house, 
at  a  considerable  distance.  The  whole  surface  of  the  foot  was  of  course 
charred;  but  the  action  had  been  so  instantaneous  and  intense,  that 
sensibility  was  lost  almost  before  there  had  been  time  for  sensation. 

Many  different  modes  of  applying  heat,  with  a  view  to  its  escha- 
rotic effect,  have  been  employed;  but  only  three  are  now  in  use  ;  namely 
the  actual  cautery,  moxa,  and  galvanism. 

1.  THE  ACTUAL  CAUTERY. 

This  term  is  applied  to  a  metallic  body,  heated  sufficiently  to  enable 
it  to  destroy  the  life  of  the  part  with  which  it  may  be  brought  into  con- 
tact. Iron  or  steel  is  usually  employed.  The  metallic  instrument  used 
is  of  various  forms ;  but  consists  generally  of  a  long  stem,  which  serves 
for  a  handle,  and  of  a  thicker  terminal  expansion,  which  is  the  part 
heated.  The  latter  is  of  different  shapes  to  meet  special  purposes,  coni- 
cal with  the  point  truncated,  flat  and  circular  or  oval,  hexagonal,  etc.  It 
may  be  heated  to  the  temperature  of  boiling  water,  to  dull  redness,  to 
full  redness,  or  to  whiteness  or  incandescence. 

The  actual  cautery  has  been  used  for  most,  if  not  for  all  the  purposes 
of  escharotics  in  general,  and  for  some  to  which  the  other  articles  of  the 
class  are  less  applicable  or  quite  inadequate ;  as  for  arresting  hemor- 
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rhage  in  parts  where  the  ligature  cannot  be  applied,  and  ordinary  styp- 
tics have  proved  unavailing,  for  cauterizing  indolent  carious  ulcers  in 
deep-lying  bones,  and  for  destroying  tumours  in  parts  inaccessible  to  the 
knife,  as  in  the  antrum.  It  has  also  been  particularly  recommended  in 
callous  fistulous  sores,  and  poisoned  wounds ;  and  is  said  by  M.  Guer- 
sant  to  be  the  most  efficient  agent  in  the  cure  of  prolapsus  of  the  rectum. 
(Gaz.  des  Hop.,  No.  xiii.)  Even  in  the  formation  of  issues  and  ulcerated 
surfaces,  its  advocates  claim  for  it  a  superiority  over  caustic  potassa,  on 
the  grounds  that  its  pain,  though  severe  for  an  instant,  is  of  shorter  du- 
ration, that  the  slough  separates  more  speedily,  leaving  a  stronger  dis- 
position to  copious  suppuration  behind  it,  and  that,  as  it  destroys  the 
parts  which  it  touches,  and  only  these,  it  is  easier  to  regulate  the  precise 
limits  of  the  escharotic  effect.  The  heat  radiating  through  the  surround- 
ing tissues  sets  up  in  them  an  inflammatory  excitement,  which  both  pro- 
duces the  local  effects  just  referred  to,  and  brings  the  system  into  a  sym- 
pathy, which  may  sometimes  be  beneficial. 

For  producing  a  considerable  or  deep  slough,  the  instrument  should 
be  at  a  white  heat  or  incandescent,  should  be  applied  With  some  force  to 
the  part,  and  should  not  be  allowed  to  remain  in  contact  with  it  longer 
than  7  or  8  seconds  at  furthest.  Should  more  effect  than  is  thus  pro- 
duced be  required,  the  first  instrument  should  be  immediately  followed 
by  a  second,  and  this  sometimes  by  a  third.  To  protect  the  neighbour- 
ing parts,  they  may  be  covered  by  a  thick  compress  or  piece  of  pasteboard, 
previously  steeped  in  a  solution  of  common  salt.  It  is  generally  advis- 
able to  make  an  incision  in  the  skin  with  a  bistoury,  before  the  applica- 
tion of  the  instrument,  in  order  to  produce  a  deeper  impression.  (Mar- 
jolin  et  Ollivier,  Diet,  do  Med.,  vii.  53.) 

In  producing  mere  superficial  ulcers,  the  truncated  point  or  edge  of 
the  instrument,  now  only  at  full  redness,  may  be  drawn  rapidly  and 
lightly  in  parallel  lines  over  the  surface ;  and  the  same  operation  may 
be  repeated,  if  the  first  effect  should  not  be  sufficient.  Inflammation  with 
swelling  occurs,  the  sloughs  spread  and  separate,  profuse  suppuration 
takes  place,  and  the  parts  heal  in  two  or  three  weeks,  leaving  slight 
cicatrices,  which  are  ultimately  nearly  obliterated.  This  remedy,  which 
is  called  transcurrent  cauterization  by  the  French,  has  been  strongly 
recommended  in  obstinate  chronic  inflammation  of  the  larger  joints,  of 
a  rheumatic  or  scrofulous  character,  in  chronic  synovitis,  and  in  neuralgic 
affections.  (Ibid.)  M.  Faure  advises  it  also  in  asphyxia;  the  applica- 
tion being  made  to  the  upper  and  lateral  part  of  the  chest.  (Med.  Times 
and  Gaz.,  Dec.  1855,  p.  628.) 

Another  method  of  superficial  cauterization  is  by  means  of  metallic 

plates,'  of  a  size  corresponding  with  the  extent  of  effect  desired,  which 

are  introduced  for  five  minutes  into  boiling  water,  or  salt  water,  which 

boils  at  a  higher  temperature,  and  having  thus  acquired  the  heat  of  the 
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liquid,  arc  applied  with  pressure  to  the  surface  for  a  period  of  about  ten 
seconds.  This  time  is  usually  sufficient  to  secure  a  superficial  slough. 
The  same  instrument  may  be  used  for  vesicating,  by  covering  the  sur- 
face with  a  piece  of  dry  silk,  previously  to  the  application  of  the  heated 
plate.  Rubefaction  is  thus  produced,  which  is  in  a  short  time  followed 
by  a  blister.  If  it  be  desired  simply  to  redden  without  vesicating,  the 
period  of  application  must  be  only  momentary. 

2.  MOXA. 

This  name  is  given  to  small  bodies  composed  of  very  combustible 
matter,  which  are  burned  in  contact  with  the  skin.  The  remedy  has 
been  in  use  from  time  immemorial  in  China  and  Japan,  whence  it  was 
carried  to  Europe  by  the  Portuguese.  Brought  into  extraordinary  credit, 
some  years  since,  by  the  countenance  of  Larry  and  others,  it  has  since 
declined  much  in  popularity,  and  is  now,  I  believe,  comparatively  little 
used,  though  no  doubt  susceptible  of  occasional  beneficial  application. 

Moxa  is  in  the  form  of  cones  or  cylinders,  which  are  made  of  various 
material.  Perhaps  the  kind  most  used  consists  of  cylinders  of  cotton 
impregnated  with  nitre,  and  enclosed  in  linen  or  silk.  The  advantage  of 
this  substance  is  that,  after  having  been  set  on  fire,  it  will  continue  to 
burn  spontaneously,  without  the  necessity  of  being  blown  upon,  by  a 
pair  of  bellows  or  otherwise,  to  support  the  combustion.  For  the  precise 
mode  of  preparing  this  and  other  forms  of  moxa,  the  reader  is  referred 
to  the  U.  S.  Dispensatory. 

Moxa  may  be  so  used  as  to  produce  either  a  rubefacient,  vesicatory, 
or  escharotic  effect,  according  to  the  extent  to  which  the  combustion  is 
permitted  to  proceed,  and  acts  therapeutically  upon  the  same  principles 
as  those  which  govern  these  several  classes  respectively.  It  is,  how- 
ever, in  general  so  applied  as  to  form  an  eschar.  The  complaints  in 
which  it  has  been  most  employed  are  obstinate  neuralgia ;  chronic  in- 
flammation of  the  spine  and  hip,  and  other  obstinate  scrofulous  and 
rheumatic  affections;  paralytic  diseases,  as  amaurosis,  deafness,  loss  of 
taste,  muscular  palsy,  etc.;  and  chronic  internal  inflammations,  as  of  the 
bronchia,  pleura,  liver,  and  spleen.  But  it  may  be  used  whenever  a 
strong  and  sustained  revulsive  impression  is  indicated,  and  no  danger 
exists  of  local  injury  from  the  application.  Wherever  the  skin  has  be- 
neath it  little  cellular  or  adipose  tissue,  and  lies  immediately  over  bone, 
tendons,  or  cartilage,  it  should  be  avoided ;  as  over  the  cranium  where 
protected  only  by  the  periosteum  and  skin  ;  the  eyelids,  nose,  and  ears ; 
the  larynx  and  trachea;  the  spinous  processes  of  the  vertebra;  the  pro- 
jecting parts  of  joints  ;  or  near  the  tendons  of  the  wrist,  ankle,  hands, 
and  feet.  It  should  not  be  applied  over  the  mamma  or  testicle,  along 
the  spermatic  cord,  or  in  positions  in  which  it  might  endanger  an  open- 
ing into  the  joints. 

The  cylinder  used  may  be  from  half  an  inch  to  an  inch  in  diameter, 


CHAP.  II.]  ESCHAROTICS. ELECTRICAL    CAUTERIZATION.  787 

and  at  most  an  inch  high.  One  end  of  it  being  set  on  fire,  the  other  is 
placed  on  the  skin,  and  held  there  by  means  of  a  pair  of  forceps  or  other- 
wise. In  order  to  avoid  injury  of  surrounding  parts,  they  may  be  covered 
with  moistened  pasteboard  or  a  compress  of  linen,  with  a  hole  cut  in 
the  centre  so  as  to  fit  the  cylinder.  If  necessary,  the  combustion  may 
be  supported  by  blowing  on  it  with  the  breath  through  a  tube,  or  by  a 
pair  of  bellows. 

The  sensation  excited  by  it  differs  from  that  of  the  red  hot  or  incan- 
descent iron,  in  being  slight  at  first,  and  gradually  increasing  in  inten- 
sity, till  it  becomes  exceedingly  severe ;  while,  from  the  latter  cause,  it 
is  severest  at  first  and  gradually  declines.  If  a  rubefacient  impression 
only  is  desired,  the  moxa  may  be  allowed  to  burn  for  a  short  time  only; 
if  a  full  effect,  to  burn  till  it  is  consumed.  The  extent  and  depth  of  the 
eschar  will  of  course  be  proportionate  to  the  size  of  the  cylinder,  and  the 
amount  and  nature  of  the  material  contained  in  it.  The  skin  beneath 
the  moxa  is  left  yellowish,  dry,  and  hard,  with  an  areola  of  redness 
around  it,  which,  however,  soon  disappears.  Several  days  usually  elapse 
before  the  eschar  begins  to  be  detached.  Its  beneficial  effects  depend 
mainly  on  the  suppuration  of  the  resulting  ulcer,  which,  if  thought  de- 
sirable, may  be  kept  up  by  issue  peas. 

3.  ELECTRICAL  or  GALVANIC  CAUTERIZATION. 

The  continued  current  from  a  galvanic  pile  or  battery,  with  large 
plates,  is  capable  of"  producing  a  high  degree  of  heat  more  rapidly,  per- 
haps, than  any  other  agency ;  bringing,  for  example,  a  platinum  wire  to 
a  white  heat  almost  instantaneously  when  it  connects  the  poles.  By  in- 
terrupting the  connection,  the  heating  effect  may  be  made  to  cease  as 
rapidly  as  it  was  produced.  It  is  obvious  that  such  a  power  is  capable 
of  being  very  efficaciously  employed  for  surgical  purposes ;  whenever, 
in  fact,  it  may  be  desirable  to  bring  immediately  to  bear  upon  any  ac- 
cessible part  of  the  body  a  cauterizing  heat,  limited  in  its  application, 
sustainable  for  any  length  of  time  at  the  pleasure  of  the  operator,  and 
ceasing  immediately  at  his  will.  It  is  simply  by  the  heat  developed, 
and  through  no  peculiar  influence,  that  the  galvanic  current  acts ;  so 
that  we  may  properly  rank  this  agency  among  the  means  of  employing 
heat  as  an  escharotic. 

Though  the  idea  of  applying  galvanism  to  the  purposes  of  a  caustic 
appears  to  have  occurred  as  early  as  the  year  1836,  if  not  earlier,  yet  it 
was  not  till  1843  that  the  conception  was  carried  practically  into  effect. 
In  the  latter  year,  Herder,  of  Yienna,  at  the  suggestion  of  Prof.  Stein- 
heil,  of  Munich,  used  the  galvanic  current  for  cauterizing  the  pulp  of  the 
teeth ;  and  the  same  thing  was  soon  afterwards  done  by  M.  Louyet,  of 
Belgium.  Somewhat  later,  a  Russian  surgeon,  by  the  name  of  Gustavus 
Oussell,  gave  greater  extension  to  the  measure,  employing  it  for  the 
removal  of  tumours,  and  for  other  surgical  purposes.  The  new  mode  of 
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cauterization  was  afterwards  resorted  to  by  various  operators,  both  den- 
tists and  surgeons,  in  England  and  France ;  but  to  Professor  Middel- 
dorpff,  of  Munich,  is  due  the  credit  of  having  introduced  the  measure 
more  fully  to  general  notice,  and  given  an  ample  account  of  the  purposes 
it  is  capable  of  fulfilling,  and  the  various  methods  of  using  it  most  ad- 
vantageously. Space  can  here  be  afforded  only  for  a  general  sketch  of 
the  subject;  for  details,  I  must  be  content  with  referring  to  the  published 
statements  of  Middeldorpff.* 

For  producing  the  requisite  galvanic  current,  Middeldorpff  prefers  the 
battery  of  Grove,  next  to  this  Sturgeon's,  and  next  Daniell's.  The 
cauterizing  instrument  is  generally  a  platinum  wire,  with  various  acces- 
saries for  its  convenient  application.  For  certain  purposes  a  piece  of 
platinum  foil  may  be  preferred.  These,  heated  to  whiteness  by  the  pas- 
sage of  the  current  through  them,  at  the  moment  of  the  connection  of 
the  poles,  cauterize  the  part  with  which  they  come  in  contact  more  or 
less  extensively,  according  to  the  continuance  of  the  process  ;  and  all  the 
advantageous  effects  follow  which  are  to  be  obtained  by  means  of  the 
actual  cautery.  By  the  use  of  the  wire  fistulous  passages  may  be  brought 
to  a  healing  condition,  fistulas  laid  open,  strictures  of  the  natural  pas- 
sages removed,  abscesses  opened,  tumours,  especially  those  with  foot- 
stalks, extirpated,  the  neck  of  the  uterus  cauterized,  the  effects  of  a  seton 
obtained,  etc.  By  means  of  the  plate  of  platinum  foil,  surfaces  more  or 
less  extensive  may  be  superficially  cauterized,  as  in  the  fauces,  vagina, 
rectum,  etc. 

The  special  advantages  of  this  method  of  cauterization  are  1.  its  ra- 
pidity and  energy;  2.  the  exact  limitation  of  its  effects;  3.  the  facility 
which  it  offers  of  operating  on  deep-seated  parts ;  4.  the  comparatively 
slight  mental  disturbance,  the  instrument  being  introduced  cold,  and 
heated  by  an  invisible  agency ;  5.  the  production  of  healthy  granulations ; 
and  6.  the  absence  of  hemorrhage. 

The  galvanic  cauterization,  as  above  considered,  is  effected  by  means 
of  the  heat  developed ;  and  the  resulting  eschar  has  of  course  the  nature 
of  a  burn.  M.  Ciniselli,  of  Cremona,  has  brought  into  notice  a  modifi- 
cation of  the  galvanic  cauterization,  in  which  the  effect  is  produced  by 
the  corrosive  powers  of  chemical  agents  developed  in  the  process.  When 
an  imperfect  conductor  is  placed  between  the  poles  of  a  battery  of  suffi- 
cient power,  the  body  is  decomposed  ;  acids  seek  the  positive  electrode, 

*  An  excellent  abstract  of  Prof.  Middeldorpff' s  paper,  by  Dr.  Axenfeld,  is  con- 
tained in  the  Archives  Generates  for  August,  October,  and  December,  1855  (5e  se"r., 
vi.  pp.  145,  444,  and  706);  and  the  reader  will  also  fiud  a  notice  of  its  contents, 
with  figures  of  the  instruments  employed,  by  Dr.  A.  Coolidge,  in  the  Boston  Medical 
and  Surgical  Journal  for  November  22d,  1855,  pnge  842.  BecquereVs  work  on  the 
Applications  of  Electricity  to  Medical  and  Surgical  Therapeutics,  published  in  Paris  in 
1857  (p.  320),  contains  also  a  tolerably  full  account  of  this  method  of  cauterizing. 
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alkalies  the  negative.  If  the  electrodes  be  insusceptible  to  the  influence 
of  those  agents,  they  then  act  on  the  intervening  tissues,  producing  an 
eschar  precisely  limited  to  the  points  of  contact  of  the  poles  or  electrodes. 
The  effect  takes  place  equally  in  the  living  and  dead  body,  and  is  purely 
physical.  The  end  is  obtained  wholly  without  the  intervention  of  heat. 
M.  Ciniselli  recommends  for  this  purpose  the  following  galvanic  arrange- 
ment. An  electro-motor  apparatus  should  be  used,  "  with  a  current  of 
great  tension,  and  of  as  feeble  intensity  as  possible  ;  that  is,  a  pile  formed 
of  a  great  number  of  elements  of  small  extent."  The  electrodes  should 
be  of  one  or  two  metals,  which  are  not  attacked  by  the  products  of  the 
electrolysis;  should  be  bright  and  polished,  and  should  be  put  into  imme- 
diate contact  with  the  tissues,  at  two  distinct  points.  Lastly,  the  tissues 
acted  on  should  be  sufficiently  moist  to  favour  the  chemical  action.  (Arch. 
Gen.,  Janv.  1866,  p.  19.) 

Therapeutic  Applications.  One  of  the  best  therapeutic  applications  of 
galvanic  cauterization  is  to  the  suppression  of  hemorrhage  from  deep- 
seated  parts,  which  cannot  be  conveniently  reached  by  the  ordinary  actual 
cautery ;  as  from  the  fauces,  the  deeper  parts  of  the  pharynx,  the  frontal 
and  maxillary  sinuses  when  open,  the  nostrils,  the  rectum,  uterus,  and 
vagina.  It  is  also  effectual  in  the  hemorrhage  from  leech-bites. 

In  neuralgia,  seated  in  various  parts  of  the  body,  it  has  been  found 
serviceable  by  being  brought  to  bear  immediately  upon  the  diseased 
nerve ;  as,  for  example,  sometimes  in  facial  neuralgia  by  destroying  the 
nerves  of  decayed  teeth.  Palsy  has  been  benefited  by  the  stimulus  ex- 
tended to  the  affected  muscle  by  the  cauterization  over  it.  The  measure 
has  proved  effectual  in  checking  gangrene,  and  frequently  in  changing 
the  diseased  condition  of  ulcers,  and  disposing  them  to  heal.  It  may  be 
used  for  removing  cancerous  and  other  tumours  which  cannot  be  con- 
veniently reached  in  any  other  mode ;  for  curing  fistulas  by  changing  the 
character  of  their  diseased  surface,  or  laying  them  open;  for  removing 
obstinate  strictures  of  the  urethra;  for  destroying  erectile  tumours  ;  for 
extirpating  polypi  from  the  nostrils,  pharynx,  larynx,  oesophagus,  uterus, 
and  vagina;  and  finally  for  amputation,  as  of  the  penis,  and  the  limbs  of 
infants. 


I.  POTASSA.  U.  S. 

POTASSA   CAUSTICA.  Br.  —  POTASSA  HYDRAS.  Lond.  —  Hydrate  of 

Potassa. 

Syn.     Common  Caustic.     Caustic  Potassa. 

Preparation  and  Properties.  For  use  as  an  escharotic,  potassa  is  pre- 
pared by  evaporating  the  officinal  Solution  of  Potassa  (LIQUOR  POTAS- 
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SIE,  U.  S.,  Br.)  until  it  ceases  to  boil,  and  then  pouring  it  into  moulds  to 
concrete.  It  is  in  cylindrical  sticks,  somewhat  thicker  than  a  quill,  and 
several  inches  long,  usually  of  a  grayish  colour,  sometimes  of  a  bluish 
or  brownish  tint,  and  occasionally  white,  when  prepared  out  of  very  pure 
materials.  On  exposure  to  the  air,  it  attracts  moisture  and  carbonic 
acid,  and  rapidly  deliquesces ;  and  must,  therefore,  be  kept  in  well-stopped 
bottles.  It  is  soluble,  with  the  exception  of  impurities,  in  less  than  its 
own  weight  of  water;  and  is  also  readily  dissolved  by  alcohol.  The  im- 
purities are  usually  lime  and  oxide  of  iron,  which  are  left  behind  by 
water,  and  carbonate  of  potassa,  which  is  not  taken  up  by  alcohol.  These, 
however,  in  any  amount  in  which  they  are  ordinarily  found,  do  not  ma- 
terially impair  the  efficiency  of  the  caustic.  Caustic  potassa  is  a  hydrate 
of  the  pure  alkali,  consisting  of  one  equivalent  of  pure  potassa,  with  one 
equivalent  of  water,  of  which  it  cannot  be  deprived  by  heat. 

Effects.  When  caustic  potassa  is  placed  in  contact  with  the  skin,  it 
gradually  liquefies,  and  soon  destroys  the  life  of  the  part,  the  colour  of 
which  is  changed  to  a  dirty  grayish  hue.  Its  action  is  accompanied  first 
with  a  sensation  of  warmth,  which  rapidly  increases  to  a  severe  burning 
pain,  more  durable  than  that  produced  by  the  actual  cautery,  and  dimin- 
ishing only  when  the  life  of  the  part  is  lost.  Inflammation  is  excited  in 
the  adjoining  tissues,  ulceration  takes  place  with  suppuration,  and  the 
dead  part,  which  begins  to  be  detached  in  five  or  six  days,  is  at  length 
separated,  at  a  period  of  time  varying  from  two  to  four  weeks,  according 
to  the  energy  of  the  inflammatory  process.  The  action  of  potassa  is 
deeper  than  that  of  most  other  caustic  substances,  extending  through  the 
skin,  and,  sometimes,  if  in  large  quantity,  to  a  considerable  depth  be- 
neath it.  The  effect  is  produced  by  a  union  between  the  potassa  and 
the  substance  of  the  tissues ;  and,  as  the  compounds  thus  formed  are 
more  or  less  soluble,  no  barrier  is  presented  to  the  further  penetration  of 
the  caustic  until  it  is  wholly  expended  in  combination.  This  depth  of 
action  is  the  characteristic  advantage  of  potassa  as  a  caustic. 

Uses.  Caustic  potassa  is  preferred  for  the  formation  of  issues,  and 
may  be  used  for  opening  abscesses,  decomposing  the  poison  in  wounds, 
and  removing  diseased  structure,  in  fact,  whenever  it  is  desirable  to 
destroy  any  considerable  portion  of  tissue  by  escbarotic  measures;  but 
for  these  latter  purposes,  the  knife  is  now  generally  employed.  Dr. 
Physick  used  this  caustic  in  the  treatment  of  carbuncles,  and  Mr.  Travers, 
of  London,  adopted  the  same  practice.  (Am.  Jour,  of  Med.  Sci.,  N.  S., 
xxxi.  518.) 

Application.  For  preparing  issues,  potassa  is  applied  in  different 
methods.  One  is  to  cover  the  skin  with  a  piece  of  adhesive  plaster, 
having  in  its  centre  a  circular  or  oval  opening  of  the  size  of  the  pro- 
posed issue.  A  small  piece  of  the  caustic,  from  one  to  two  lines  in 
diameter,  or  more  than  one  piece,  when  a  large  issue  is  wanted,  are 
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placed  upon  the  exposed  skin,  and  covered  with  another  piece  of  adhe- 
sive plaster,  and  the  whole  secured  by  a  compress.  On  the  removal  of 
the  dressings  at  the  end  of  four  or  five  hours,  a  black  moist  eschar  is 
seen,  surrounded  with  a  border  of  inflammation.  Another,  and  probably 
preferable  method,  is,  after  having  applied  the  first  adhesive  plaster  as 
above  directed,  to  moisten  'the  end  of  a  stick  of  caustic,  and  rub  it  upon 
the  uncovered  space  in  the  centre,  until  the  whole  surface  becomes  dis- 
coloured. Dressings  of  resin  cerate  may  be  applied  until  the  slough 
separates,  or  emollient  poultices  if  there  is  much  inflammation.  To 
hasten  the  separation,  a  crucial  incision  is  sometimes  made  through  the 
eschar.  To  keep  open  the  issue,  it  is  customary  to  insert  rounded  bodies, 
called  issue  peas,  most  of  which,  from  their  porosity,  absorb  the  liquids, 
and  thus  swell  considerably.  For  this  purpose  dried  peas  may  be  used, 
or  spherical  pieces  of  orris  root  of  the  same  size,  or  those  minute  bodies 
made  from  small  unripe  oranges.  The  two  latter  variety  of  issue  peas 
have  the  advantage  of  an  agreeable  odour,  and  slight  irritant  properties. 
It  will  be  found  convenient  to  pass  a  thread  through  the  centre  of  each 
pea,  by  which  it  can  be  withdrawn  when  deemed  proper.  If  it  be  de- 
sired to  render  these  little  bodies  more  irritant,  they  may  be  covered 
with  some  stimulating  ointment,  as  that  of  rnezereon.  The  issue  may 
be  dressed  with  resin  plaster.  I  have  seen  used,  as  a  substitute  for  the 
peas,  a  thick  p*iece  of  sole-leather,  cut  upon  one  of  its  surfaces  into  little 
quadrangular  pyramids,  the  points  of  which  were  made  to  press  upon 
the  ulcer  by  applying  to  its  surface  the  cut  side  of  the  leather. 

At  the  suggestion  of  Dr.  Manoury,  of  Chartres,  in  France,  M.  E. 
Robiquet  has  incorporated  caustic  potassa  with  gutta  percha,  and  thus 
prepared  a  malleable  paste,  capable,  when  moderately  warmed,  of  being 
moulded  into  cylinders,  plates,  or  any  other  desirable  form.  The  potassa 
is  first  finely  powdered,  and  then  quickly  mixed  with  an  equal  weight  of 
gutta  percha,  previously  melted  at  the  lowest  possible  temperature.  The 
quantities  employed  at  once  should  not  exceed  about  an  ounce  and  a 
half.  The  disadvantages  of  the  deliquescence  of  caustic  potassa  are 
thus  in  some  measure  obviated.  (Journ.  de  Pharm.  et  de  Chim.,  3e  ser., 
xxxi.  255.) 

It  has  been  stated  above  that,  for  other  purposes  than  the  formation 
of  issues,  and,  among  them,  for  the  opening  of  abscesses,  the  knife  is 
almost  always  preferred.  There  is  one  condition,  however,  in  which 
potassa  is  habitually  resorted  to  by  some  surgeons.  I  refer  to  abscesses 
of  the  liver,  which  it  may  be  important  to  open,  but  in  relation  to  which 
there  may  be  a  fear  that  the  peritoneal  surfaces  may  not  have  con- 
tracted adhesions,  and  that  an  incision  might  be  followed  by  an  escape 
of  pus  into  the  abdominal  cavity.  By  removing  with  caustic  potassa, 
carefully  applied,  successive  portions  of  the  tissue  intervening  between 
the  cuticle  and  the  peritoneal  membrane,  it  is  supposed  that  inflamma- 
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tion  may  be  excited  in  that  membrane,  sufficient  to  lead  to  the  desired 
adhesion,  after  the  formation  of  which  the  lancet  may  be  used  with 
safety. 

POTASSA  WITH  LIME.  —  POTASSA  CUM  CALCE.  U.  S.,  Lond.,  Ed. 
—  POTASSA  CAUSTICA  OUM  CALCE.  Dub.  —  Weaker  Common  Caustic. — 
Vienna  Caustic. 

Though  formerly  recognized  by  all  the  British  Colleges,  this  has  been 
omitted  in  the  existing  British  Pharmacopoeia.  It  is  nothing  more  than 
hydrate  of  potassa,  rendered  milder  by  incorporation  with  an  equal 
weight  of  lime.  The  U.  S.  Pharmacopoeia  merely  orders  the  two  in- 
gredients to  be  rubbed  together.  It  is  in  the  form  of  a  powder,  which 
may  be  kept  for  use  in  bottles.  In  Vienna,  where  it  was  introduced  into 
use,  it  is  prepared  with  six  parts  of  quicklime  and  five  of  caustic  potassa. 
(Diet,  de  Med.,  vii.  37.)  By  the  use  of  this  preparation,  greater  pre- 
cision is  said  to  be  given  to  the  outline  of  the  eschar;  as  the  alkali  is 
not  so  much  disposed  to  diffuse  itself.  When  used,  it  is  made  into  a 
paste  with  a  little  alcohol,  and  applied  to  a  surface  surrounded  with  ad- 
hesive plaster,  as  in  the  case  of  the  stronger  caustic.  In  five  or  six 
minutes  the  whole  depth  of  the  skin  is  usually  cauterized ;  and,  if  it  be 
allowed  to  remain  from  ten  to  twenty  minutes,  the  effect  extends  to  the 
underlying  cellular  tissue.  On  removing  the  caustic,  the  surface  should 
be  washed  with  vinegar  to  neutralize  any  remaining  alkali;  and  the 
same  caution  should  be  observed  when  the  stronger  caustic  is  used. 

M.  Piedagnel  states  that  this  caustic  may  be  rendered  painless  by 
mixing  three  parts  of  it,  in  the  state  of  powder,  intimately  with  one 
part  of  muriate  of  morphia,  and  then,  by  the  addition  of  chloroform, 
alcohol,  or  water,  forming  a  paste  of  such  a  consistence  as  to  admit  of 
being  spread  upon  a  piece  of  lead  plaster.  In  five  minutes,  the  skin 
underneath  the  application  becomes  of  a  dead  white  colour;  in  five 
minutes  more,  is  surrounded  by  a  whitish  edematous  border;  and  at 
the  end  of  fifteen  minutes,  is  brown  and  carbonized.  The  depth  of  the 
eschar  increases  with  the  continuance  of  the  application,  and  becomes 
at  length  nearly  equal  to  that  of  the  layer  of  paste  employed.  (Journ. 
de  Pharm.  el  de  Chim.,  3e  ser.,  xxxiii.  470.) 


II.  FUSED  NITRATE  OF  SILVER. 

ARGENTI  NITRAS  FFSA.  U.  S.  —  ARGENTI  NITRAS.  Br. 

Syn.  Lunar  Caustic. 

Preparations  and  Properties.  Nitrate  of  silver,  for  escharotic  pur- 
poses, is  prepared  simply  by  melting  the  dry  nitrate  (i.  390)  in  a  crucible, 
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continuing  the  heat  till  ebullition  ceases,  and  then  pouring  the  liquid 
into  moulds,  where  it  is  allowed  to  harden.  It  is  in  the  form  of  cylin- 
drical sticks,  about  as  thick  as  a  quill,  and  several  inches  long,  which 
are  usually  kept  wrapped  closely  in  paper,  sealed  at  the  ends.  These 
sticks  are  hard  and  brittle,  with  a  crystalline  radiated  fracture,  and  at 
first  of  a  white  colour,  which,  on  exposure,  gradually  changes  to  gray, 
and  ultimately  becomes  nearly  black.  The  chemical  properties  of  the 
fused  nitrate  are  the  same  as  those  of  the  crystallized  (i.  390).  It 
almost  always  contains  impurities,  some  added  fraudulently,  as  nitrate  of 
potassa,  others  resulting  from  impurities  in  the  silver  employed  in  its 
preparation,  as  the  nitrates  of  copper  and  lead.  For  a  more  particular 
account  of  these  impurities,  and  for  the  modes  of  detecting  them,  see 
the  article  Ar genii  Nilras  Fusa  in  the  U.  S.  Dispensatory.  As  the 
preparation  is  found  in  the  shops,  it  seldom  fails  to  produce  the  desired 
effect.  A  good  method  for  keeping  the  sticks  is,  as  recommended  by 
M.  Dumeril,  to  coat  them  with  wax,  which,  at  the  same  time  that  it 
excludes  the  air  and  light,  gives  greater  strength  to  them,  and  protects 
the  fingers  of  the  operator.  When  the  application  is  to  be  made,  the 
wax  is  simply  scraped  off  from  one  end  of  the  stick,  where  it  is  brought 
to  a  point. 

Effects.  We  have  here  to  consider  only  the  topical  effects  of  the  lunar 
caustic,  as  applied  to  the  surface,  or  parts  within  reach  from  without. 
Like  all  the  other  escharotic  medicines  of  this  class,  it  may  be  so  em- 
ployed, by  varying  its  strength,  as  to  be  either  simply  excitant,  epis- 
pastic,  or  escharotic ;  and,  both  for  the  first  and  last  of  these  effects,  it 
is  very  much  used.  Applied  to  the  cuticle,  it  soon  blackens  it,  probably 
through  the  partial  deoxidation  of  the  oxide  of  silver ;  but,  on  a  mucous 
membrane,  the  skin  destitute  of  epidermis,  or  the  surface  of  an  ulcer,  it 
produces  a  pure  white  streak  wherever  it  passes,  owing  chiefly  to  its 
union  with  the  albuminous  matter,  but  in  part  probably  to  its  reaction 
with  the  chloride  of  sodium  of  the  secreted  liquids  or  the  tissues,  result- 
ing in  the  formation  of  chloride  of  silver.  These  compounds,  however, 
darken  on  exposure ;  and  hence  the  surfaces,  at  first  white,  blacken  if 
acted  on  by  the  light.  Neither  the  blackening  of  the  cuticle,  nor  the 
whitening  of  the  moist  surfaces,  necessarily  implies  a  caustic  effect ;  as 
they  are  often  produced  by  the  salt  too  much  diluted  to  affect  the  organ- 
ization of  the  tissues.  The  stain  of  the  cuticle  disappears  only  with  its 
ultimate  exfoliation  ;  that  of  the  mucous  surfaces  gradually  passes  off 
with  the  altered  secretion,  or  the  separation  of  the  epithelium. 

When  the  dry  nitrate  is  applied  to  the  sound  skin,  also  dry,  little 
effect  is  produced  ;  but  a  saturated  solution,  or  the  moistened  stick, 
soon  excites  a  smarting  sensation,  and,  if  continued,  causes  destruction 
of  the  cuticle,  and  superficial  cauterization  of  the  true  skin.  If  the  ap- 
plication is  not  continued  long  enough  to  destroy  the  cuticle,  it  often 
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happens  that,  at  the  end  of  some  hours,  vesication  takes  place,  which  is 
usually  less  painful  than  a  blister  produced  by  cantharides.  A  similar 
application  to  a  mucous  membrane,  or  a  denuded  surface,  immediately 
causes  a  superficial  eschar.  When  vesication  has  taken  place  in  the 
skin,  the  blackened  cuticle  breaks,  and  falls  off  in  a  short  time,  leaving  a 
sound  surface.  When  an  eschar  is  produced,  it  separates  in  a  few  days, 
and  not  unfrequently,  in  the  case  of  mucous  or  unprotected  surfaces,  in 
less  than  a  day,  when  the  effect  has  been  very  slight.  The  pain  at- 
tendant on  the  escharotic  operation  is  considerable,  sometimes  severe, 
but  much  less  than  that  of  caustic  potassa;  and  in  some  surfaces  it  is 
scarcely  felt.  It  differs  very  much  with  the  susceptibility  of  the  sur- 
face. Thus,  in  the  conjunctiva  the  pain  is  often  exquisite;  while  in 
the  vagina,  and  at  the  os  uteri,  little  or  no  disagreeable  sensation  may 
be  felt. 

Nitrate  of  silver  operates  as  a  caustic  by  its  affinity  for  the  constituents 
of  the  tissues,  especially  their  albumen  and  fibrin,  with  which  it  forms 
insoluble  compounds.  These,  in  consequence  of  their  insolubility,  can- 
not be  penetrated  by  the  dissolved  nitrate,  and  consequently  protect  the 
parts  beneath  from  the  uncombined  portion  of  the  salt.  Hence,  the 
escharotic  operation  of  lunar  caustic  is  always  superficial,  and  it  is  al- 
most impossible  to  make  it  act  to  a  great  depth.  In  this  respect  it  differs 
entirely  from  caustic  potassa;  and  the  peculiarity  constitutes  its  great 
recommendation.  Without  this  property,  it  would  be  inapplicable  to 
most  of  the  important  purposes  for  which  it  is  used. 

In  the  parts  with  which  it  may  be  in  contact  without  destroying 
them,  the  salt  produces,  along  with  its  excitant  effect,  contraction  of  the 
tissues,  or,  in  other  words,  acts  as  an  astringent ;  and  this  property  also 
constitutes  one  of  its  therapeutic  recommendations. 

Therapeutic  Uses.  Nitrate  of  silver  is  one  of  the  most  valuable,  if 
not  the  most  valuable,  of  topical  remedies ;  being  used  in  a  great  number 
of  affections,  and  with  the  happiest  results.  I  shall  treat  first  of  its  em- 
ployment purely  as  an  escharotic,  and  afterwards  of  those  applications 
of  it,  which,  though  they  may  be  connected  with  its  caustic  operation, 
depend  also  on  other  influences  for  their  curative  effect. 

1.  As  a  Caustic  purely.  In  this  capacity,  its  application  is  not  exten- 
sive. It  is  unfit  for  the  formation  of  issues,  the  opening  of  abscesses,  or 
the  removal  of  any  considerable  portion  of  structure,  whether  diseased 
or  normal.  It  may,  however,  be  used  for  the  destruction  of  warts  and 
small  excrescences,  whether  venereal  or  otherwise,  and  for  that  of  fun- 
gous granulations;  in  all  of  which  its  escharotic  property  depends  prob- 
ably as  much  upon  the  over-excitation  it  produces,  as  upon  its  chemically 
decomposing  effect.  In  strictures  it  is  sometimes  beneficially  used.  In 
old  and  obstinate  strictures  of  the  urethra  it  has  been  much  resorted  to, 
though  by  some  surgeons  considered  unnecessary.  Strictures  of  the 
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oesophagus  and  rectum  have  been  beneficially  treated  by  means  of  it.  In 
these  cases,  care  is  taken,  by  suitably  contrived  instruments,  to  confine 
the  operation  of  the  caustic  to  the  part  affected.  It  is  much  safer  than 
potassa,  in  consequence  of  the  limited  extent  of  its  action.  'In  those 
poisoned  wounds  where  only  a  superficial  effect  is  wanted,  nitrate  of 
silver  is  usually  preferred,  especially  in  dissecting  wounds. 

2.  As  a  Caustic,  Alterative,  etc.,  jointly.  The  number  of  affections  in 
which  nitrate  of  silver  is  employed,  with  these  complex  objects,  is  very 
large.  They  are,  however,  generally  ulcerous  in  their  character.  When 
the  caustic  is  applied  over  the  whole  of  an  ulcerated  surface,  it  produces 
a  white  crust,  which,  if  the  ulcer  is  small,  gradually  darkens,  hardens, 
and  contracts,  forming  a  sort  of  scab  to  the  diseased  surface,  which  heals 
under  its  protecting  influence,  and,  when  it  falls  off,  has  generally  become 
covered  with  a  new  cuticle.  When  this  does  not  happen,  ulcerated  sur- 
faces, whether  specific,  as  in  syphilis,  or  simply  obstinate  through  habit, 
indolence,  or  debility,  are  often  rapidly  benefited  by  successive  applica- 
tions of  this  agent,  and  speedily  get  well  after  long  fruitless  efforts  with 
other  means.  The  remedy  operates,  in  these  cases,  on  several  different 
principles. 

In  the  first  place,  through  its  caustic  operation,  it  removes  portions 
of  the  diseased  surface,  and  often  probably  the  whole  of  that  in  which 
any  special  or  specific  morbid  action  resides,  leaving,  after  the  separation 
of  the  superficial  slough,  only  a  healthy  ulceration,  disposed,  like  that  of 
a  recent  wound,  to  heal.  Perhaps,  even  in  many  simply  indolent  ulcers, 
it  is  only  a  slight  depth  of  tissue  in  which  the  feebleness  and  indolence 
reside.  The  caustic  operation,  moreover,  proves  useful  in  removing  the 
callous  edges  of  ulcers,  which,  wholly  incapable  of  due  action  themselves, 
serve  as  foreign  bodies  to  prevent  healing,  and  keep  up  irritation  in  the 
parts  beneath  them.  Such  a  surface,  of  almost  cartilaginous  character, 
sometimes  lines  old  fistulous  sores,  and  is  wholly  incompatible  with  the 
healing  process. 

Secondly,  the  salt  operates  by  its  excitant  property,  which  rouses  de- 
bilitated surfaces  to  healthy  activity,  and  often  proves  useful,  even  though 
no  escharotic  effect  has  been  produced. 

Thirdly,  the  astringent  action  of  the  nitrate  must  often  prove  service- 
able iii  relaxed,  flabby,  and  fungous  ulcers. 

Fourthly,  we  may  say  of  this  remedy,  as  of  many  others,  that  it  is 
capable  of  exercising  an  alterative  or  substitutive  influence  upon  diseased 
structure,  either  directly  changing  the  nature  of  the  existing  action  into 
a  healthy  one,  or  replacing  it  by  a  more  energetic  operation  of  its  own, 
which,  ceasing  after  a  time,  leaves  the  parts  in  a  normal  condition,  and 
therefore  disposed  to  heal. 

Fifthly,  I  believe  that  there  is  yet  another,  and  probably  still  more 
efficient  agency,  by  which  the  curative  effects  in  these  cases  are  pro- 
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duced.  I  mean  a  protective  influence,  by  which,  through  the  impene- 
trable coating  which  the  escharotic  gives  to  the  diseased  surface,  it  pro- 
tects it  against  the  injurious  influence  of  atmospheric  air,  and  other 
causes  of  irritation  from  without.  I  shall  have  occasion  to  treat  more 
fully  of  this  agency  under  the  class  of  medicines  which  I  designate  as 
protectives,  when  I  hope  to  show  that  this  is  a  highly  important  thera- 
peutic influence,  susceptible  of  extensive  application  in  the  cure  of  in- 
flammatory and  irritative  diseases. 

By  one  or  more,  or  all  of  the  above  modes  of  action,  nitrate  of  silver 
is  rendered,  probably  beyond  all  other  agents,  effective  in  the  cure  of 
ulcers. 

It  is  unnecessary  to  treat  of  the  several  forms  of  ulceration  in  which 
it  is  used  with  advantage.  It  may  be  tried,  as  a  general  rule,  with  good 
hope  of  cure,  in  all  which  refuse  to  heal  under  mild  applications,  and 
which  are  not  sustained  by  some  constitutional  disorder,  or  inherent  vice 
of  their  nature,  as  cancerous  ulcers,  for  example.  Even  in  the  latter 
classes,  it  may  still  be  employed  as  a  palliative,  and  in  some  cases, 
though  it  will  not  remove  the  constitutional  affection,  may  cure  the  ex- 
isting local  disease. 

Among  the  ulcers  to  which  the  remedy  is  peculiarly  applicable,  may 
be  mentioned  the  primary  syphilitic  chancre,  obstinate  ulcers  in  the 
mouth  and  fauces,  gangreena  oris,  scrofulous  ulcers  of  the  cornea  and 
conjunctiva,  lupus,  and  generally  all  chronic,  indolent,  or  flabby  ulcers, 
with  callous  edges,  fungous  growths,  etc.  Even  inflamed  or  irritable 
ulcers  will  often  yield  to  this  remedy  duly  applied ;  and  this  leads  us 
to  another  application  of  nitrate  of  silver,  perhaps  not  less  important  than 
that  just  noticed. 

3.  As  an  Antiphlogistic  Agent.  Upon  the  same  protective  principle 
above  alluded  to,  nitrate  of  silver  operates  powerfully  as  an  antiphlo- 
gistic remedy.  It  is  to  Mr.  Higginbottom  that  is  mainly  due  the  great 
extension  given  to  this  application  of  the  remedy.  In  all  kinds  of  super- 
ficial inflammation,  whether  of  the  mucous  membranes  or  the  skin, 
whether  acute  or  chronic,  whether  of  the  ordinary  character  or  specific, 
if  nitrate  of  silver  can  be  brought  to  bear  with  full  force  upon  the  dis- 
eased part,  some  favourable  influence  may  be  hoped  for,  and  very  fre- 
quently a  cure  effected.  Even  when  the  inflammation  is  seated  beneath 
the  two  issues  referred  to,  but  without  the  great  cavities,  more  or  less 
of  an  antiphlogistic  effect  is  often  exerted.  Though,  as  I  believe,  the 
result  is  mainly  dependent  on  the  protective  principle,  there  are  probably 
other  modes  in  which  the  remedy  operates.  Sometimes  it  may  act  bene- 
ficially as  an  astringent,  causing  the  congested  vessels  to  contract,  and 
thus  diminishing  the  supply  of  blood.  In  the  advanced  stages,  it  may 
operate  advantageously  not  only  in  this  way,  but  also  by  a  simple  ex- 
citant effect  upon  the  enfeebled  and  relaxed  tissue.  Again,  it  probably 
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acts  in  some  cases  as  an  alterative  or  supersedent  remedy,  especially  in 
those  inflammations  which  are  of  a  specific  character. 

But,  though  thus  generally  effective,  the  remedy  will  not  always  suc- 
ceed, and,  if  it  fail,  may  sometimes  do  harm  by  its  excitant  influence  in 
acute  cases.  When  the  local  affection  is  the  result  of  the  general  state 
of  .the  system,  when  it  is  complicated  with  fever  and  plethora,  and  espe- 
cially in  the  highest  state  of  inflammatory  excitement,  nitrate  of  silver 
will  often  fail.  Nor,  as  a  general  rule,  should  it  be  applied  under  these 
circumstances.  The  cases  to  which  it  is  best  adapted  are  superficial 
chronic  inflammation  in  general,  acute  inflammation  of  the  diphthe- 
ritic or  pseudomembranous  character,  and  the  declining  stage  or  sup- 
purative  condition  in  other  cases,  when  nature  seems  inadequate  to  a 
cure.  Sometimes,  also,  it  proves  effectual  in  the  very  forming  stage  of 
ordinary  inflammation,  while  the  disease  is  yet  mainly  in  the  congestive 
state. 

The  following  are  some  of  the  special  applications  of  the  remedy. 

In  pseudomembranous  inflammation  of  the  mouth  and  fauces,  it  is 
almost  a  specific,  so  far  as  the  local  disease  is  concerned.  Even  in 
pseudomembranous  croup,  it  has  been  employed  with  success,  by  the 
introduction  of  a  strong  solution  through  the  rima  glottidis  into  the  in- 
terior of  the  larynx ;  and  would  probably  prove  more  frequently  effectual, 
were  it  not  for  the  depth  into  the  bronchial  tubes  to  which  the  disease 
too  often  penetrates.  In  the  false  membrane  which  characterizes  the 
anginose  cases  of  scarlet  fever,  it  should  always  be  employed,  especially 
if  any  disposition  is  evinced  to  spread  towards  the  larynx.  But,  I 
would  repeat,  whenever  nitrate  of  silver  can  be  brought  effectively  into 
operation  in  pseudomembranous  inflammation,  wherever  it  may  exist,  so 
far  as  this  affection  is  concerned,  it  may  be  expected  to  exercise  a 
favourable  influence. 

In  chronic  stomatitis,  angina,  and  laryngitis,  particularly  of  ihefol- 
licular  character,  nitrate  of  silver,  in  connection  with  such  constitutional 
measures  as  the  case  may  require,  is  the  most  effective  remedy.  A 
strong  solution  should  be  applied  every  other  day,  every  day,  or  even 
more  frequently,  when  the  urgency  of  the  case  calls  for  it,  and  the  mem- 
brane is  not  too  sensitive  to  bear  it. 

In  the  commencing  stage  of  acute  angina,  or  tonsillitis,  it  will  some- 
times arrest  the  inflammation,  especially  in  conjunction  with  general  anti- 
phlogistic measures;  and,  in  chronic  enlargement  of  the  tonsils,  it  is 
probably  the  most  efficient  measure  next  to  excision. 

Chronic  inflammation  of  the  nostrils  and  external  meatus  of  the  ear 
yield  perhaps  more  readily,  on  the  whole,  to  this  than  any  other  local 
remedy.  It  is  to  the  suppurative  states  of  these  affections  that  it  is  best 
adapted.  Ozsena  will,  I  believe,  often  yield  to  it,  if  properly  applied  to 
the  whole  diseased  tissue.  But,  in  both  these  affections,  one  great  ob- 
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jectiou  is  the  discoloration  of  the  skin  produced  by  it,  which  almost  ne- 
cessitates confinement  on  the  part  Of  the  patient,  unless  the  application 
is  conducted  with  the  greatest  care  to  avoid  contact  of  the  solution  with 
the  cuticle.  The  proper  plan,  in  these  cases,  is  to  begin  with  a  weak 
solution  of  the  nitrate,  say  one  or  two  grains  to  the  fluidounce,  and  gradu- 
ally increase,  as  the  surfaces  respectively  are  found  to  bear  it,  to  five  or 
ten  grains  or  more. 

Certain  cases  of  ophthalmia  are  often  much  benefited  by  nitrate  of  sil- 
ver. I  have  already  spoken  of  ulcers  on  the  cornea  and  conjunctiva,  in 
which  it  is  an  almost  sovereign  remedy.  In  the  purulent  ophthalmia  of 
children,  a  strong  solution  has  been  employed  successfully ;  and  in  the 
thickening  of  the  palpebral  conjunctiva,  which  sometimes  maintains  a 
chronic  inflammation  of  the  eye,  it  is  perhaps  the  most  efficient  applica- 
tion. It  may  be  used  in  ordinary  chronic  conjunctivitis ;  but  milder 
remedies  will  generally  answer. 

Psor ophthalmia,  according  to  my  experience,  yields  to  it  more  readily 
than  to  any  other  application. 

In  inflammation  of  the  mucous  membranes  of  the  rectum,  urethra, 
and  vagina,  it  is  not  less  effective  than  in  those  already  mentioned,  and 
it  has  even  been  used  in  mucous  inflammation  of  the  bladder.  To  its 
use  in  dysentery  I  have  already  alluded.  In  leucorrhcea,  it  is  often  very 
effectively  applied  to  the  os  uteri  and  vagina;  and  in  recent  gonorrhoea, 
both  in  the  male  and  female,  it  is  asserted  sometimes  to  prove  effectual ; 
but  it  has  also  sometimes  greatly  aggravated  the  affection,  which  should  be 
treated  by  milder  measures.  In  chronic  gonorrhoea  or  gleet,  it  is  clearly 
indicated. 

Cutaneous  inflammations  are  scarcely  less  benefited  than  those  of  the 
mucous  membrane.  Mr.  Higginbottom  strongly  recommended  it  in  ery- 
sipelas, and  it  will  undoubtedly  often  remove  the  disease;  but  it  some- 
times also  fails,  is  disagreeable  from  the  discoloration  it  produces,  and, 
on  the  whole,  is  perhaps  less  appropriate  than  some  other  measures  of 
suppression.  In  relation,  however,  to  erysipelas,  my  own  impression  is 
that,  as  it  is  the  result  frequently  of  a  constitutional  disorder,  it  is  better, 
as  a  general  rule,  that  it  be  allowed  to  run  its  course,  under  gentle  de- 
mulcent applications,  with  the  use  of  suitable  constitutional  measures; 
care  being  taken  to  prevent  its  progress,  when  disposed  to  extend  far, 
and  into  dangerous  positions.  For  the  latter  purpose,  a  solution  of  the 
nitrate  has  been  recommended ;  a  broad  band  being  drawn  with  it  around 
the  erysipelatous  surface,  embracing  the  outer  border  of  the  inflamed 
and  an  equal  portion  of  the  sound  skin,  to  the  breadth  of  about  two 
inches.  But  here  also  the  remedy  occasionally  fails,  and  iodine,  or  per- 
haps even  an  ordinary  blister,  is  generally  to  be  preferred. 

In  various  cutaneous  eruptions,  especially  of  a  limited  character,  the 
nitrate  of  silver  is  often  very  useful.  If  applied  to  each  one  of  the  vari- 
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olous  pocks,  on  the  first  or  second  day,  it  will  generally  render  them 
abortive,  and  thus  prevent  unseemly  scars  and  pitting  of  the  face.  In 
porrigo  orfavus,  similarly  applied  to  each  of  the  eruptions,  it  will  gen- 
erally completely  arrest  that  obstinate  disease,  probably  by  destroying 
the  characteristic  cryptogamic  growth.  In  the  clusters  of  eczema  and 
herpes,  and  the  pustules  of  ecthyma,  it  is  often  effectual.  But  the  dis- 
coloration of  the  cuticle  produced  by  it  is  a  strong  objection,  in  all  erup- 
tions covering  extensive  portions  of  the  surface,  in  which,  therefore,  other 
remedies  are  usually  preferred.  In  excoriations,  as  of  the  nipples,  and 
in  cases  of  intertrigo,  the  solid  nitrate  is  sometimes  usefully  employed. 

Subcutaneous  inflammations  are  sometimes  benefited  by  the  remedy; 
as  paronychia,  furuncles,  phlegmons,  inflamed  absorbent  glands,  etc. 

Application.  For  its  caustic  effect,  the  salt  may  be  applied  in  sub- 
stance, or  strong  solution.  In  the  first  method,  it  will  be  found  most 
convenient  to  use  the  pointed  stick.  The  caustic  solution  may  be  made 
of  the  strength  of  from  one  to  three  drachms  to  the  fluidounce  of  water; 
or  even  a  saturated  solution  may  be  used,  if  deemed  advisable.  It  is 
usualh-  best  applied  by  means  of  a  camel's-hair  pencil ;  and  care  should 
generally  be  taken  not  to  extend  its  application  beyond  the  diseased  sur- 
face. For  stimulant  and  alterative  purposes,  the  solution  employed  may 
vary  in  strength,  from  one  to  forty  grains  to  the  fluidounce.  When  ap- 
plied to  sensitive  membranes,  as  those  of  the  eye,  ear,  nostrils,  urethra, 
and  bladder,  a  weak  solution  should  be  used  at  first,  say  from  half  a 
grain  to  three  grains  to  the  fluidounce,  and  increased  in  strength  as  the 
parts  may  be  found  to  bear  it.  For  injection  into  fistulous  sores,  or 
simply  as  a  stimulant  to  indolent  ulcers,  the  proportion  may  be  from 
three  to  ten  grains  to  the  fluidounce.  When  applied  to  acute  inflamma- 
tions, its  strength  should  be  considerable,  say  from  ten  to  twenty,  forty, 
or  even  sixty  grains  to  the  fluidounce,  as  the  weak  solutions  only  irritate, 
and  do  not  subvert  the  disease.  In  erysipelas,  Mr.  Higginbottom  used 
the  pointed  stick,  or  a  solution  nearly  saturated.  To  prevent  pitting  in 
small-pox,  in  the  confluent  cases,  a  strong  solution  should  be  used,  con- 
taining .a  drachm  to  the  fluidounce,  which  should  be  applied  over  the 
whole  surface  of  the  face  on  the  second  or  third  day  of  the  eruption. 
(Med.  Times  and  Gaz.,  Jan.  1857,  p.  96.)  A  somewhat  weaker  solu- 
tion is  used  with  great  advantage,  by  Dr.  John  Wiltbank,  of  Philadelphia, 
in  scalds  and  burns.  (Boston  Med.  and  Surg.  Journ.,  liv.  118.)  In  af- 
fections of  the  mouth,  fauces,  and  laryngeal  mucous  membrane,  the  solu- 
tion should  generally  be  strong.  The  menstruum  should  be  pure  dis- 
tilled water,  or  rose-water,  which  is  also  distilled.  Any  saline  matter 
present  would  probably  decompose  the  nitrate. 

When  injected  into  one  of  the  cavities,  a  silver  or  glass  syringe  should 
be  preferred.  For  application  to  an  ulcer  on  the  cornea,  I  have  usually 
employed  a  fine-pointed  carnel's-hair  pencil,  which  is  first  moistened,  and 


800  LOCAL   REMEDIES.  [PART  II. 

then  rubbed  upon  a  piece  of  the  nitrate,  so  as  to  make  a  saturated  solution 
at  the  point,  which  is  gently  applied  to  the  little  ulcer.  Any  mechanical 
injury  from  the  hard-pointed  stick  is  thus  avoided.  In  the  treatment  of 
psor ophthalmia,  the  same  measure  may  be  employed.  Remove  mechan- 
ically the  crusts  formed  at  the  root  of  the  eyelashes,  and  then  touch  the 
diseased  points  with  the  extremity  of  the  hair  pencil.  To  the  thickened 
palpebral  conjunctiva,  as  also  to  the  os  uteri  and  vagina,  the  stick  may 
be  applied  with  safety  when  required  ;  but,  in  the  former  case,  care  should 
be  taken  to  remove  any  superfluous  nitrate.  To  narrow  fistulous  sores, 
of  a  callous  character,  it  may  be  advantageously  applied  by  first  dipping 
a  silver  probe  into  nitric  acid,  which  forms  a  nitrate  on  the  surface,  and 
then  introducing  it  into  the  ulcer.  In  all  cases,  after  the  application  of 
the  caustic,  the  superfluous  nitrate  may  be  removed,  when  requisite,  by 
washing  the  surface  with  a  solution  of  common  salt. 

An  aqueous  solution  of  various  strength  has  been  used,  by  subcuta- 
neous injection,  with  great  advantage,  by  Dr.  Luton,  of  Rheims,  with  a 
view  to  its  substitutive  effect,  in  obstinate  neuralgia,  especially  sciatica.  A 
phlegmon  with  suppuration  follows ;  but  no  harm  results,  as  the  inflam- 
mation has  very  little  tendency  to  diffusion.  He  uses  from  five  to  twenty 
drops  of  a  solution  containing  one-tenth  of  the  nitrate.  (Arch.  Gen.,  6e 
se'r.,  ii.  387.) 

An  ointment  has  been  used  in  erysipelatous  inflammation,  and  some 
other  external  affections,  made  with  one  or  two  parts  of  the  finely  pow- 
dered nitrate  to  four  parts  of  lard,  which,  applied  twice  a  day  to  the  in- 
flamed surface,  produces  severe  pain,  with  vesication,  but  is  said  to 
extinguish  or  arrest  the  erysipelas. 

Finally,  this  salt  has  been  used  by  inhalation,  either  in  a  state  of  im- 
palpable powder,  mixed  with  an  equal  weight  of  lycopodium,  or  in  solu- 
tion in  the  state  of  spray,  by  means  of  the  atomizer,  with  supposed 
advantage,  in  laryngeal  and  bronchial  inflammation  and  ulceration. 
(Cornell,  Bost.  Med.  and  Surg.  Journ.,  Sept.  25,  1850.)  Dr.  Ebert,  of 
Berlin,  recommends  the  powder  in  all  laryngeal  mucous  inflammations. 
He  mixes  three  grains  of  the  nitrate  with  a  drachm  of  sugar,  which  he 
puts  into  a  steel  pen,  firmly  inserted  in  a  quill  open  at  both  ends.  One 
end  of  the  instrument  is  introduced  into  the  mouth  so  that  the  point  of 
the  steel  pen  lies  over  the  root  of  the  tongue.  The  patient  then  closes 
his  mouth,  and  inspires  strongly  through  the  tube.  The  first  trial  gen- 
erally fails,  but  the  patient  succeeds  at  last.  A  little  cough  and  irrita- 
tion follow,  but  without  any  considerable  pain.  (Ed.  Med.  Journ.,  July, 
1855,  p.  54.) 

For  inhalation  in  the  form  of  spray,  a  solution  of  the  nitrate  is  used 
containing  from  one  to  ten  grains  to  a  fluidounce  of  distilled  water.  In 
this  form,  the  remedy  has  been  employed  especially  in  ulceration  of  the 
pharynx  and  larynx,  and  in  follicular  laryngitis.  Care  must  always  be 
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taken  to  guard  the  face  by  means  of  a  mask,  in  order  to  prevent  dis- 
coloration of  the  skin. 


III.  SULPHATE  OF  COPPER. 

CUPRI  SULPHAS.  U.  S.,  Br. 
Syn.  Blue  Vitriol. 

Sulphate  of  copper  has  been  so  fully  treated  of  among  the  tonics 
(i.  406),  and  emetics  (ii.  481),  that  we  have  here  to  consider  it  only  as 
an  external  remedy.  Locally  applied,  it  is  stimulant,  astringent,  and 
escharotic.  It  acts  mildly  as  a  caustic;  its  influence,  like  that  of  nitrate 
of  silver,  being  generally  confined  to  the  surface  of  the  tissue.  Like  that 
medicine,  moreover,  it  produces  its  escharotic  effect  by  combining  with 
the  albumen  or  other  organic  constituent  of  the  tissue,  and  thus  causing 
decomposition.  Applied  to  an  ulcer,  it  forms  a  bluish-white  compound 
upon  the  surface. 

With  reference  to  its  escharotic  property,  it  is  used  to  destroy  ivarts, 
fungous  granulations,  and  the  surface  of  indolent  or  callous  ulcers,  the 
healing  of  which  it  thus  greatly  promotes.  For  these  purposes,  it  is 
often  applied  in  the  solid  state,  and  may  be  conveniently  shaped  into  the 
form  of  a  small  cylindrical  stick,  which  may  be  attached  to  a  handle. 

In  solution  it  is  used  as  a  stimulant,  alterative,  and  styptic.  It  is  not 
unfrequently  applied  as  a  wash  to  chancres  and  other  specific  ulcers, 
indolent  ulcers  of  all  kinds,  and  those  ulcerous  affections  of  the  mouth 
and  fauces  denominated  cancrum  and  gangrsena  oris,  in  which  it  is 
often  extremely  useful.  For  these  purposes,  a  solution  may  be  employed 
containing  from  ten  to  twenty  grains  to  one  fluidounce;  and,  in  applying 
it,  care  must  be  taken  not  to  bring  it  unnecessarily  into  contact  with  the 
sound  tissue. 

Of  a  similar  strength,  it  may  be  used  as  a  wash  for  bleeding  sur- 
faces; and,  when  the  source  of  the  hemorrhage  is  not  extensive,  it  may 
even  be  applied  in  the  solid  state. 

It  has  also  been  used  in  weaker  solutions  as  a  stimulant  and  astring- 
ent wash  for  chronically  inflamed  mucous  membranes,  as  in  ophthalmia, 
gleets,  and  leucorrhcea.  In  these  cases,  the  strength  of  the  solution 
should  not  at  first  exceed  one  or  two  grains  to  the  fluidounce. 

A  solution  containing  a  grain  to  the  fluidounce  may  be  inhaled  in 
the  form  of  spray,  in  chronic  inflammation  and  ulceration  of  the  fauces 
and  larynx, 
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IV.  ARSENICUS  ACID. 

ACIDUM  ARSENIOSUM.  U.S.,  5r.  — ARSENICUM  ALBUM.  Ed. 
Syn.  White  Arsenic.     White  Oxide  of  Arsenic. 

Effects.  For  a  general  account  of  arsenic,  including  ai'senious  acid, 
see  2^a.ges  318  and  335  of  the  present  volume.  As  an  escharotic,  it  is 
somewhat  peculiar  in  its  properties  and  applications.  When  applied  to 
a  living  tissue,  so  far  diluted  as  not  to  prove  caustic,  arsenious  acid  is 
powerfully  irritant,  exciting  sometimes  intense  and  diffusive  inflamma- 
tion. In  a  more  concentrated  state,  it  is  an  energetic  escharotic,  but 
usually  causes  intense  pain  before  destroying  the  life  of  the  part,  and 
gives  rise  to  much  inflammation  in  the  contiguous  living  tissue.  When 
the  cuticle  remains,  it  exercises  comparatively  little  caustic  influence. 
Moreover,  if  applied  at  the  same  time  to  diseased  and  healthy  structure, 
it  is  said  to  act  preferably  as  an  escharotic  upon  the  former,  which  it  is 
asserted  sometimes  to  destroy,  while  it  merely  inflames  the  latter. 
Another  interesting  fact,  in  relation  to  its  local  effect,  is  that  it  is 
strongly  antiseptic,  preserving  animal  structure,  immersed  in  its  solu- 
tion, unchanged  in  appearance  for  years. 

From  all  thgse  facts,  it  may  be  fairly  inferred  that  arsenious  acid  acts 
dynamically  as  a  caustic,  and  not  by  chemical  combination  with  the 
tissues.  Through  its  intense  irritant  action,  it  probably  produces  a  de- 
gree of  excitement  in  the  part  beyond  its  capacity  to  support.  Upon 
this  principle  may  be  explained  its  preferable  escharotic  action  upon  the 
diseased  tissue,  which  has  less  vital  power  of  resistance  than  the  healthy. 
Hence,  too,  the  violent  pain  which  precedes  the  death  of  the  part.  Were 
it  through  a  chemical  influence  that  it  acted,  the  cuticle  should  not  afford 
the  impediment  it  seems  to  do ;  and  normal  structure  would  }rield  as 
readily  as  the  morbid.  It  appears  to  me,  also,  that  dead  organic  matter 
should  exhibit  stronger  evidence  than  it  does  of  a  decomposing  action 
on  the  part  of  the  acid. 

Another  consideration  of  great  importance,  in  regard  to  the  use  of 
arsenious  acid  externally,  is  that  it  is  capable  of  exercising  its  constitu- 
tional influence  by  absorption  from  without.  Numerous  cases  of  fatal 
poisoning  by  this  substance,  externally  applied,  have  been  placed  on  re- 
cord. This  fact  renders  extreme  caution  necessary  in  its  use.  At  one 
time,  it  was  supposed  that  the  danger  was  in  proportion  to  the  quantity 
applied,  and  that  the  main  caution  demanded  was  not  to  employ  it  too 
largely.  But  a  certain  amount  is  necessary  for  any  extensive  caustic 
effect,  and  that  quantity,  if  absorbed,  would  be  sufficient  to  prove  fatal. 
Danger  is,  therefore,  necessarily  incurred  by  its  external  use  as  an  escha- 
rotic. It  is  true  that  it  has  been  employed,  with  perfect  impunity,  in  a  vast 
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number  of  cases;  and,  with  those  who  believe  that  it  is  capable  of  doing 
much  good,  the  circumstance  of  these  comparatively  rare  cases  of  death 
would  not  operate  to  its  exclusion,  were  there  no  other  remedy  capable 
of  the  same  therapeutic  effect.  It  becomes,  therefore,  important  to  de- 
cide which  is  the  mode  of  application  least  liable  to  the  poisonous  result. 
At  present,  the  weight  of  testimony,  as  well,  I  think,  as  of  reason,  is  in 
favour  of  the  opinion,  that  it  is  least  dangerous  when  freely  used,  so  as 
to  produce  the  death  of  the  part  quickly  and  effectually.  Dead  structure 
does  not  absorb.  If  a  part,  therefore,  is  destroyed  by  the  arsenic,  it  not 
only  takes  up  none  of  the  poison  itself,  but  serves,  in  some  degree,  as  a 
barrier  between  it  and  the  living  and  absorbing  tissue.  The  practical 
conclusion  is,  that,  when  arsenious  acid  is  employed  as  an  escharotic,  it 
should  be  applied  freely;  and,  when  as  a  mere  stimulant  or  alterative  to 
the  part,  that  the  quantity  used  within  a  given  time  should  not  be  suffi- 
cient, if  the  whole  of  it  were  taken  into  the  system,  to  produce  fatal 
effects. 

Another  important  point,  ascertained  by  observation,  is  that  a  freshly 
cut  and  bleeding  part  absorbs  the  arsenical  preparation  much  more 
rapidly  than  the  surface  of  an  ulcer;  and,  consequently,  it  should  never 
be  applied  to  a  recent  wound. 

Medical  Uses.  The  ancients  were  acquainted  with  the  escharotic 
property  of  the  arsenical  preparations,  and  used  the  sulphuret  for  a  de- 
pilatory. It  was  formerly  also  employed  considerably,  as  an  external 
remedy,  in  cutaneous  diseases,  and  not  without  benefit.  But  its  hazard- 
ous character  has  tended  to  limit  its  use,  in  recent  times,  to  more  serious 
affections. 

Cancerous,  and  other  malignant  ulcerous  complaints,  are  those  in 
which  arsenic  has  been  most  used,  and  has  the  highest  claims  to  con- 
sideration. Most  of  the  nostrums  which  have,  at  different  times,  ob- 
tained greater  or  less  repute  in  the  treatment  of  these  complaints,  have 
been  found  to  contain  arsenic  as  their  chief  ingredient ;  the  others  serving 
merely  to  dilute  or  conceal  it.  It  is  impossible  entirely  to  refuse  credence 
to  the  many  statements  of  regular,  as  well  as  irregular  practitioners,  to 
the  effect,  that  arsenious  acid  often  greatly  ameliorates  these  ulcers  and 
tumours,  and  sometimes  completely  eradicates  them.  It  is  said,  as  be- 
fore stated,  to  destroy  preferably  the  substance  of  the  tumour.  An  eschar 
forms,  which,  after  two,  three,  or  four  weeks,  separates,  leaving  a  surface 
sometimes  healed,  or  in  a  fair  way  to  heal,  and  frequently  very  much 
improved.  It  is  certain  that  many  of  the  tumours  thus  permanently  re- 
moved, and  ulcers  healed,  were  not  really  carcinomatous ;  but  some 
possibly  were,  and  there  is  no  doubt  that  many  real  cancerous  affections 
have  been  ameliorated.  Admitting  all  this,  however,  it  is  a  serious 
question,  whether  all  the  good  that  has  been  achieved,  in  relation  to 
cancer,  might  not  be  better  obtained  by  the  knife,  and  with  greater 
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safety.  Surgeons  had  generally  come  to  this  conclusion,  before  the  use 
of  anaesthetic  inhalations  in  surgical  operations;  and,  since  that  time, 
the  conclusion  has  been  strengthened;  as  the  knife  has  been  deprived, 
in  great  measure,  of  those  terrors  which  weighed  so  greatly  in  the  de- 
cision between  it  and  the  use  of  caustic.  Whenever  it  is  proper  that  a 
tumour  should  be  removed,  the  knife  is  not  only  a  more  certain,  but  a 
less  painful,  and  in  all  respects  less  disagreeable  means  of  extirpation 
than  cscharotics. 

But  there  are  destructive  ulcerous  affections,  which  the  surgeon  would 
not  venture  to  attack  with  the  knife;  and  there  are  stages  of  cancer,  in 
which  few  would  think  of  employing  it.  Here  there  is  ground,  at  least 
debatable,  for  the  use  of  arsenious  acid ;  and,  whether  that  agent  be  em- 
ployed or  not,  must  be  determined  by  the  individual  judgment  of  the 
practitioner,  after  examining  the  different  sides  of  the  question.  I  am  in- 
clined to  think  that  we  should  do  wrong,  to  throw  away  entirely  a 
remedy  which  is  capable,  if  not  of  saving  life,  certainly  of  protracting 
and  rendering  it  more  comfortable.  The  practitioner  should  bear  in 
mind  the  practical  rule  above  given,  as  deduced  from  general  observa- 
tion, that  the  acid  should  either  be  used  freely,  so  as  quickly  to  cauterize, 
or  in  very  small  quantities,  as  a  stimulant,  insufficient  if  absorbed  to  de- 
stroy life.  In  the  latter  method,  it  may  be  applied  without  hesitation 
to  obstinate,  destructive,  and  malignant  ulcers,  \vhenever  it  is  found 
capable  of  alleviating  them ;  in  the  former,  it  should  be  restricted  to 
cases  which  would  in  all  probability  prove  fatal  without  it.  Happily, 
the  introduction  of  chloride  of  zinc  into  use,  as  a  caustic,  is  likely  in 
great  measure  to  supersede  arsenic,  which  it  resembles,  without  being 
dangerous. 

In  ulcerous  lupus,  arsenious  acid  was  used  advantageously  by  Dupuy- 
tren,  diluted  with  twenty  times  its  weight  of  calomel,  and  either  dusted 
on  the  ulcerated  surface,  or  applied  in  the  form  of  paste  made  with  muci- 
lage. He  removed  the  application  at  the  end  of  two  or  three  days,  and 
renewed  it  five  or  six  times  when  necessary. 

Mr.  Luke,  Surgeon  of  the  London  Hospital,  considers  a  mixture  of 
two  grains  of  arsenious  acid  and  an  ounce  of  spermaceti  ointment,  as 
almost  a  specific  in  onychia  maligna.  (Pereira,  Mat.  Med.,  3d  ed.,  p. 
666.)  Under  corrosive  sublimate,  I  shall  have  to  speak  of  another 
remedy  equally  certain. 

It  is  customary  to  dilute  arsenious  acid  with  sulphur.  For  use  as  a 
stimulant  or  alterative,  one  grain  of  the  acid  may  be  mixed  with  a 
drachm  of  sulphur,  and  then  incorporated  with  seven  drachms  of  simple 
ointment ;  and  the  strength  might  well  be  doubled,  or  even  quadrupled, 
when  the  extent  of  surface  to  be  covered  is  small.  Sir  Astley  Cooper 
employed,  with  a  view  to  the  caustic  effect,  an  ointment  consisting  of  a 
.drachm  of  arsenious  acid,  a  drachm  of  sulphur,  and  an  ounce  of  spermaceti 
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cerate,  to  be  removed  at  the  end  of  twenty-four  hours.  The  arsenical 
powder  of  Frere  Cosme  and  Rousselot,  which  is  recognized  by  the 
French  Codex,  consists  of  one  part  of  arsenious  acid,  two  of  dragon's 
blood,  and  .two  of  porphyrized  cinnabar,  and  is  to  be  applied  in  the  form 
of  a  paste  made  with  the  saliva,  or  with  mucilage.  Particular  formulas, 
however,  are  of  little  importance.  One  part  of  the  acid  may  be  incorpo- 
rated with  from  four  to  eight  or  nine  parts  of  inert  material,  either  in 
the  form  of  an  ointment,  or  of  a  paste  made  with  mucilage.  It  might 
be  well  to  add  a  little  of  one  of  the  salts  of  morphia  to  allay  pain. 


V.  CHLORIDE  OF  ZINC. 
ZINCI  CHLORIDUM.  U.  S.,  Br. 

Preparation.  Chloride  of  zinc  is  best  prepared  by  dissolving  zinc  in 
muriatic  acid,  filtering  the  solution,  evaporating  it  to  dryness,  melting 
the  residue  in  a  crucible,  and  pouring  the  liquid  upon  a  clean  surface  of 
stone  to  harden.  The  metal  combines  with  the  chlorine  of  the  muriatic 
acid  to  form  the  chloride  of  zinc,  and  the  hydrogen  escapes.  The  re- 
maining steps  are  merely  to  obtain  the  preparation  in  a  convenient  form. 
After  solidification,  it  is  broken  into  pieces,  and  kept  in  a  well-stopped 
bottle. 

Properties.  This  salt  is  translucent,  of  a  waxy  softness,  a  grayish- 
white  colour,  inodorous,  and  of  an  acrid,  astringent,  metallic  taste.  It 
is  soluble  in  water,  alcohol,  and  ether,  extremely  deliquescent,  fusible, 
and  at  a  high  temperature  volatilizable  unchanged.  It  is  apt  to  be  im- 
pure, in  consequence  of  impurities  contained  in  the  zinc  out  of  which  it 
is  made.  For  an  account  of  these,  and  the  methods  of  detecting  them, 
see  the  U.  S.  Dispensatory. 

Effects.  Chloride  of  zinc  is  locally  irritant  and  escharotic.  When 
applied  in  a  state  of  concentration  necessary  for  the  caustic  effect,  it  pro- 
duces a  sensation  of  warmth,  quickly  followed  by  a  severe  burning  pain, 
which  continues  for  several  hours.  After  the  cessation  of  the  pain,  if 
the  part  be  examined,  it  will  be  found  covered  with  a  white  eschar, 
which  soon  begins  to  separate,  and  usually  falls  off  in  about  ten  days. 
The  action  is  less  rapid  and  extensive  than  that  of  potassa,  and  the  pain 
is  more  severe  and  lasting  than  that  occasioned  by  nitrate  of  silver ;  but 
it  produces  a  much  deeper  slough  than  the  latter  caustic.  It  appears  to 
exert  a  tonic  influence  on  the  surrounding  tissues,  with  less  inflammation 
than  proceeds  from  arsenious  acid.  It  is  believed  to  owe  its  escharotic 
operation  to  a  chemical  union  which  it  forms  with  the  albumen  and 
gelatin  of  the  tissues.  It  has  the  advantage  over  arsenious  acid  as  an 
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escharotic,  that  it  never  injuriously  affects  the  system  through  absorp- 
tion. While  it  possesses  these  caustic  properties,  it  acts  as  a  preserva- 
tive to  dead  animal  tissues,  and  corrects  foul  odours  by  decomposing  the 
emanations  on  which  they  depend,  especially  hydrosulphate  of  am- 
monia. 

Uses.  For  the  internal  uses  of  chloride  of  zinc,  see  page  421  of  the 
first  volume.  It  is  chiefly  employed  for  its  escharotic  effects,  and  was 
introduced  into  use  as  a  substitute  for  arsenious  acid,  which  it  was 
thought  to  resemble  in  caustic  properties,  without  its  dangers.  It  is 
especially  useful  in  lupus,*  but  is  also  employed  for  destroying  cancer- 
ous tumours  and  other  heterologous  growths,  aneurisms  from  anasto- 
mosis, and  nsevi  materni,  and  has  been  used  successfully  in  a  case  of 
aneurism  of  the  subclavian  from  a  penetrating  wound.  Other  applica- 
tions of  it  have  been  to  the  cure  of  fistula  in  ano  and  chancre,  and  for 
the  perforation  of  the  case  of  new  bone  in  necrosis. 

Application.  In  consequence  of  its  extreme  deliquescence,  it  cannot 
in  general  be  applied  alone,  as  it  would  be  impossible  to  limit  its  opera- 
tion duly.  Dr.  Canquoin,  of  Paris,  who  was  mainly  instrumental  in 
introducing  it  into  use  as  a  caustic,  mixes  it  into  a  paste  with  wheat 
flour  and  water.  The  paste  is  of  different  strengths,  according  to  the 
effect  desired,  containing  one  part  of  the  chloride  with  from  two  to  five 
parts  of  flour,  every  ounce  of  which  requires  about  fifteen  drops  of 
water.  It  is  applied  in  layers  of  from  one  to  four  lines  in  thickness ; 


*  Dr.  Veiel,  of  Cronstadt,  has  used  chloride  of  zinc  very  successfully  in  18  cases  of 
lupus,  occupying  the  alae  nasi,  the  upper  lip,  the  cheek,  and  the  ear.  He  proceeds 
as  follows.  When  the  epidermis  has  been  destroyed  and  been  succeeded  by  scabs, 
these  are  removed  by  emollient  cataplasms.  Should  the  epidermis  remain,  it  should 
be  removed  by  means  of  a  blister.  After  this  preliminary  treatment,  by  means  of 
a  stick  of  the  chloride  pointed  at  one  end,  the  tissues,  hypertrophied  or  surmounted 
with  tubercles,  are  deeply  penetrated,  so  that  the  caustic  is  brought  into  contact  with 
all  the  parts  affected;  and  the  same  operation  is  to  be  performed  about  the  lesion, 
for  an  extent  of  two  or  three  lines  in  all  directions.  The  surface  thus  treated  ex- 
udes first  a  blackish  bloody  liquid,  and  afterwards  a  more  or  less  deeply  coloured 
serosity,  which  concretes  in  a  few  hours  into  a  firm,  smooth  scab.  On  the  third  or 
fourth  day,  the  edges  of  these  crusts  may  be  raised,  and  issue  given  to  the  liquid 
beneath  by  a  few  punctures.  About  the  sixth  or  eighth  day,  they  begin  to  separate, 
and  by  the  continued  application  of  cataplasms  for  several  days  may  be  removed. 
It  is  rarely  necessary  to  repeat  the  application  more  than  three  times.  Afterwards, 
the  diseased  surfaces  are  to  be  treated  with  cataplasms;  but,  every  three  or  four 
days,  should  be  lightly  touched  with  an  alcoholic  solution  of  the  chloride;  and, 
when  the  borders  of  the  ulcers  begin  to  retract,  the  watery  solution,  which  is  much 
weaker,  should  be  substituted,  and  continued  to  the  end.  The  strength  of  these 
solutions  will  be  mentioned  further  on  in  the  text.  The  period  requisite  for  a  cure 
rarely  exceeds  three  or  four  months.  (Arch.  Gen.  de  Med.,  Ge  ser  ,  ii.  217,  A.D.  18GO.) 
— Note  to  the  third  edition. 
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and,  in  tumours,  successive  applications  are  made,  as  the  eschars  sepa- 
rate, until  the  whole  diseased  structure  is  removed. 

M.  Maisonneuve  has  introduced  a  new  mode  of  cauterization,  which 
may  be  most  conveniently  effected  with  the  chloride  of  zinc.  The 
peculiarity  consists  in  introducing  the  caustic  into  the  interior  of  tissues, 
and  thus  causing  it  to  act  from  within  outward.  Making  a  paste  with  one 
part  of  the  chloride  and  three  of  flour,  with  water,  he  cuts  it  into  pointed 
strips,  which  he  calls  "arrows,"  and  dries  them.  They  are  sufficiently 
hard  to  be  forced  into  soft  tissues;  but,  when  this  cannot  be  done,  they 
may  be  introduced  into  slits  made  by  a  bistoury.  By  being  arranged, 
in  the  near  vicinity  of  each  other,  circularly  around  a  tumour,  they  in- 
vest it  with  a  mortified  portion  of  tissue,  in  consequence  of  which  the 
supply  of  blood  is  cut  off,  and  the  tumour  perishes.  Or  they  may  be 
thrust  in  great  numbers,  and  close  together,  into  the  tumour  itself,  and 
thus  destroy  it.  (Moniteur  des  Hopitaux,  No.  115.) 

Dr.  Alexander  Ure,  of  Glasgow,  obviates  the  disposition  of  the  caustic 
to  run,  by  mixing  it  with  finely  powdered  anhydrous  sulphate  of  lime, 
which  has  the  property  of  absorbing  the  moisture.  It  is  thus  more 
accurately  limited  than  in  any  other  mode ;  for  the  paste,  made  of  a 
suitable  consistence,  retains  its  form  for  a  long  time.  The  duration  of 
the  pain  is  thus  lessened,  as  the  liquid  chloride  is  prevented  from  run- 
ning into  the  sound  parts.  When  the  cuticle  is  sound  over  a  tumour  to 
be  destroyed,  it  should  be  removed  by  a  blister,  previously  to  the  appli- 
cation of  the  caustic.  Dr.  Conway,  of  Richmond,  Ya.,  who  recommends 
the  chloride  of  zinc  in  chancre,  applies  the  saturated  solution  formed  by 
its  deliquescence  directly  to  the  sore,  and,  if  it  has  been  too  freely  ap- 
plied, washes  it  off  with  water,  which  may  be  most  readily  done  by  a 
moist  sponge*  (Va.  Med.  and  Surg.  Journ.,  iv.  473.) 

Mr.  Stanley,  of  London,  has  succeeded  in  removing  cancerous  tu- 
mours of  the  breast  by  the  application,  on  pledgets  of  lint,  of  a  solution  of 
chloride  of  zinc,  containing  fifty  grains  or  a  drachm  of  the  chloride  to  a 
fluidounce  of  water.  The  application  was  more  or  less  frequently  re- 
newed according  to  the  severity  of  its  effects,  at  first  as  often  as  every 
two  or  three  hours  in  the  day.  The  caustic,  thus  applied,  is  said  to  be 
less  painful  than  when  used  in  the  solid  form.  (Med.  Times  and  Gaz., 
April,  1857,  p.  407.) 

M.  Manoury  has  found  advantage  in  employing  the  chloride  of  zinc 
incorporated  with  gutta  percha,  forming  a  malleable  mass,  which  at  a 
moderate  heat  may  be  moulded  into  sticks,  or  any  other  desirable  shape. 
The  preparation  is  made  in  the  same  manner  as  a  similar  mixture  of 
gutta  percha  and  potassa.  (See  page  791.)  The  form  of  stick  thus  made 
is  peculiarly  adapted  for  application  to  the  sinuosities  of  the  ulcers  of 
lupus,  and  others  requiring  a  caustic  action. 

M.  Yeiel  has  used  advantageously  an  alcoholic  solution  of  chloride  of 
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zinc,  containing  equal  parts  of  alcohol  and  the  chloride,  in  the  cure  of 
inveterate  eczema  of  the  eyelids,  lips,  and  parts  about  the  genitals  and 
the  anus.  The  same  solution  readily  also  removes  the  indurations  some- 
times remaining  after  psoriasis  upon  the  neck,  back,  and  thighs.  The 
aqueous  solution,  made  with  10  parts  of  the  chloride,  10  of  muriatic  acid, 
and  500  of  water,  sometimes  cures  eczema  impctigenoides  which  has  re- 
sisted all  other  means,  and  is  very  useful  also  in  favus  and  sycosis  after 
the  removal  of  the  hairs.  M.  Yeiel  has,  moreover,  found  it  beneficial  in 
certain  forms  of  acne,  and  warty  excrescences  of  a  suspicious  character, 
affecting  the  nose,  cheeks,  and  lips.  There  is  a  form  of  psoriasis  pal- 
maris,  accompanied  with  painful  warty  indurations,  which  will  yield 
only  to  the  solid  chloride,  after  a  previous  removal  of  the  epidermis  by 
means  of  a  blister.  (Arch.  Gen.,  Aout,  1860,  p.  211.) 


VI.  SULPHATE  OF  ZINC. 
ZINCI  SULPHAS.  U.  S.,  Br. 

This  has  been  already  treated  of  in  reference  to  all  other  uses,  except 
simply  those  of  an  escharotic.  (See  vol.  i.  page  412,  and  ii.  480.)  In 
the  latter  capacity,  attention  has  been  called  to  it  by  Prof.  Simpson,  of 
Edinburgh.  In  the  United  States  it  has  long  been  used,  mixed  with 
corrosive  sublimate,  as  an  excellent  caustic  application  in  onychia  ma- 
ligna.  This  use  of  it  was  referred  to  in  the  first  edition  of  the  U.  S.  Dis- 
pensatory, published  in  1833,  in  the  article  upon  corrosive  sublimate  (p. 
854),  and  was  highly  recommended,  from  my  own  experience,  in  the  first 
edition  of  this  Treatise.  I  have  also  been  in  the  habit,  for  thirty  years 
or  more,  of  recommending  the  use  of  a  strong  solution  of  it,  as  the  most 
effectual  application  in  the  ulcerous  affections  of  the  mouth  known  as 
cancrum  oris,  and  in  other  ill-conditioned  ulcers  of  the  mouth  and  fauces. 
But  I  am  not  aware  that  any  one  has  anticipated  Professor  Simpson,  in 
the  separate  use  of  it,  in  the  form  of  powder,  as  a  caustic  agent. 

Prof.  Simpson  employs  it,  deprived  of  its  water  of  crystallization,  and 
reduced  by  levigation  to  the  state  of  fine  powder.  In  this  condition, 
though  it  will  not  act  when  the  cuticle  is  sound,  he  considers  it,  when 
applied  to  ulcerous  surfaces,  as  one  of  the  most  powerful  and  easily  man- 
aged of  the  escharotics.  It  may  be  applied  in  the  state  of  powder,  or 
formed  into  a  paste  Avith  a  drachm  of  glycerin,  or  into  an  ointment  with 
two  drachms  of  lard,  to  the  ounce.  The  depth  of  the  eschar  produced 
is  proportioned  to  the  thickness  of  the  caustic  layer.  The  death  of  the 
part  takes  place  rapidly,  and  the  slough,  which  is  white,  usually  sepa- 
rates on  the  fifth  or  sixth  day,  leaving  a  red  granulating  surface,  which 
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quickly  cicatrizes.  The  salt,  like  the  chloride  of  zinc,  acts  as  an  anti- 
septic agent,  and  prevents  putrefaction  of  the  part  destroyed.  In  the 
extirpation  of  malignant  tumours,  the  application  must  be  renewed  as 
soon  as  the  slough  separates,  whenever  an  unhealthy-looking  surface  is 
left. 

The  special  recommendations  of  this  escharotic  are  considered  by  Dr. 
Simpson  to  be,  1.  its  power,  2.  its  rapidity,  3.  its  simplicity  of  manage- 
ment and  facility  of  application,  4.  its  indisposition  to  deliquesce  and 
spread,  and  5.  its  entire  safety.  Besides  destroying  with  it  organic  ma- 
lignant growths  and  deposits,  he  has  used  it  successfully  in  the  treat- 
ment of  indurated  ulcers  of  the  cervix  uteri,  and  of  lupus  and  other  eroding 
ulcers  of  the  face  and  other  parts  of  the  surface  of  the  body ;  for  the  re- 
moval of  the  small  red  tumours  at  the  orifice  of  the  female  urethra  and 
neighbouring  parts ;  and  in  destroying  "  ulcerated  condylomata  and  warty 
excrescences."  (Med.  Times  and  Gaz.,  Jan.  Itth,  1857.) 

Dr.  Watson,  of  Glasgow,  has  used  the  powdered  sulphate  of  zinc 
satisfactorily  in  old,  indolent,  callous  ulcers  of  the  legs,  such  as  are  very 
commonly  to  be  seen  in  hospitals.  He  states,  too,  that  the  salt,  fused 
and  run  into  moulds,  had  been  found  by  Dr.  McGhie  to  act  as  a  good 
escharotic,  though  very  painful.  (Bost.  Med.  and  Surg.  Journ.,  from 
Glasgow  Med.  Journ.) 


VII.  CORROSIVE  CHLORIDE  OF   MERCURY. 

HYDRARGYRI  CHLORIDUM  CORROSIYUM.  U.  S.  —  HYDRAR- 
GYRUM CORROSIVUM  SUBLIMATUM.  Br. HYDRARGYRI  BlCHLORIDUM. 

Lond.  —  Bichloride  of  Mercury. 

Syn.   Corrosive  Sublimate. 

This  has  been  described  among  the  preparations  of  mercury  (ii.  307). 
Locally,  it  is  irritant,  and,  in  a  concentrated  state,  moderately  caustic. 
As  corrosive  sublimate  has  a  strong  affinity  for  albumen,  it  is  not  impos- 
sible that  it  may  operate  chemically  as  an  escharotic;  but  I  am  disposed 
to  think  that  its  action  is  in  part  at  least  dynamic ;  as  it  is  a  powerful 
local  irritant,  and  its  corrosive  effect  is  greater  upon  diseased  than  sound 
tissue.  It  is  seldom  used  as  an  escharotic;  but  chiefly  as  a  stimulant 
and  alterative  application  in  cutaneous  eruptions,  chronic  mucous  inflam- 
mation, and  indolent  or  specific  ulcers. 

There  is,  however,  one  affection,  in  which,  from  considerable  expe- 
rience of  its  good  effects,  I  would  strongly  recommend  it,  with  a  view  to 
its  caustic  operation.  Under  the  name  of  onychia  maligna,  we  occa- 
sionally meet  with  an  extremely  obstinate  ulcer,  situated  around  the  nail 
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of  a  finger  or  toe,  attended  with  considerable  swelling,  of  a  fetid  odour 
and  very  ill-conditioned  appearance,  frequently  separating  the  nail,  and 
seeming  to  have  no  tendency  to  heal.  Formerly  it  was  deemed  neces- 
sary sometimes  to  amputate  the  finger  or  toe.  1  have  never  met  with  a 
case  which  refused  to  yield  to  the  following  treatment,  which  originated 
with  the  late  Dr.  Perkins,  of  Philadelphia,  and  was  strongly  recom- 
mended by  Dr.  Physick  in  his  lectures.  Equal  parts  of  corrosive  sub- 
limate and  sulphate  of  zinc,  well  powdered,  are  intimately  mixed ;  the 
mixture  is  sprinkled  thickly  on  the  ulcerated  surface,  so  as  to  cover  the 
whole  of  it  deeply ;  a  pledget  of  lint  thoroughly  wet  with  tincture  of 
myrrh  is  placed  over  the  powder ;  and  the  whole  dressed  with  a  com- 
press and  bandage.  It  is  of  little  consequence  what  alcoholic  liquid 
is  used;  the  object  of  it  being  that  it  should  act  as  a  solvent  to  the  mer- 
curial salt.  I  have  generally  substituted  laudanum  for  the  tincture  of 
myrrh.  Severe  pain  is  experienced,  which  ceases  in  half  an  hour  or  less ; 
and,  upon  the  removal  of  the  dressings,  some  hours  afterwards,  an  eschar 
is  seen  to  have  formed,  covering  the  whole  surface  of  the  ulcer.  This  is 
thrown  off  in  the  usual  time,  and  a  healthy  surface  left,  which  heals  with- 
out difficulty.  The  peculiar  merit  of  the  preparation  seems  to  be,  that 
the  escharotic,  dissolved  by  the  alcoholic  liquid,  penetrates  to  every  part 
of  the  diseased  structure  about  the  root  of  the  nail,  and  everywhere  de- 
stroys it.  Little  effect  is  produced  upon  the  sound  flesh.  Whether  the 
chloride  would  answer  the  same  purpose  without  the  salt  of  zinc,  I  do 
not  know  ;  for  I  have  never  tried  them  separately. 

As  a  local  stimulant  and  alterative,  corrosive  sublimate  is  a  good  deal 
used.  Dissolved  in  water,  in  the  proportion  of  from  five  to  ten  grains  to 
the  fluidounce,  it  is  an  excellent  application  to  syphilitic  ulcers  of  the 
fauces,  or  secondary  ulcers  of  the  same  character  elsewhere,  which  seem 
indisposed  to  heal  under  constitutional  treatment  alone.  It  should  be 
applied  by  means  of  a  camel's-hair  pencil,  so  as  not  to  touch  the  sound 
parts.  Employed  in  the  same  way,  it  would  probably  prove  useful  in 
other  indolent  and  ill-conditioned  ulcers.  A  weaker  solution,  containing 
one  or  two  grains  to  the  fluidounce,  may  be  used  as  a  lotion  for  indolent 
cutaneous  affections,  requiring  a  gentle  stimulation.  It  may  be  used  in 
lepra  and  psoriasis,  and  in  acne  to  hasten  the  suppuration.  The  same 
solution  has  been  employed  to  destroy  insects  in  the  hair,  in  different 
parts  of  the  body.  A  still  weaker  solution,  containing  from  an  eighth 
to  half  a  grain  in  the  fluidounce,  is  used  as  a  collyrium  in  chronic  and 
syphilitic  ophthalmia,  as  a  gargle  in  venereal  sore-throat,  and  as  an  in- 
jection in  gleet  and  leucorrhoea.  The  addition  of  alcohol  facilitates  the 
solution  of  the  salt  in  water,  and,  when  it  is  used  in  large  proportion,  this 
addition  may  be  usefully  resorted  to. 

Trousseau  and  Pidoux  insist  strongly  on  the  efficacy  of  a  solution  of 
this  salt  in  pruritus  of  the  vulva.  They  dissolve  1  part  of  corrosive 
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sublimate  in  100  parts  of  alcohol,  and  direct  a  fluidrachm  of  the  solution 
to  be  added  to  a  pint  of  hot  water,  which  is  to  be  employed  as  an  injec- 
tion or  lotion,  as  hot  as  it  can  well  be  borne.  (Trait,  de  Therap.,  4e  ed., 
i.  206.) 

The  use  of  this  salt  in  baths  has  been  akeady  noticed  (ii.  303). 


VIII.  SOLUTION  OF  NITRATE  OF  MERCURY. 

LIQUOR  HYDRARGYRI  NITRATIS.  U.  £— -LIQUOR  HYDRARQYRI 
NITRATIS  ACIDUS.  Br. — Acid  Solution  of  Nitrate  of  Mercury, — 
Solution  of  Pernitrate  of  Mercury. 

This  is  prepared,  according  to  the  directions  of  the  U.  S.  Pharmaco- 
poeia, by  dissolving  three  troyounces  of  mercury  in  five  troyounces  of 
nitric  acid,  diluted  with  six  fluidrachms  of  distilled  water,  and  evaporat- 
ing to  the  bulk  of  seven  troyounces  and  a  half.  The  preparation  con- 
sists of  deutoxide  of  mercury  neutralized  by  nitric  acid,  with  a  consid- 
erable portion  of  the  acid  in  excess. 

It  is  a  powerfully  irritant  and  caustic  liquid,  highly  esteemed  by  some 
practitioners.  It  is  employed  in  lupus,  in  which  it  is  considered  as  one 
of  the  best  applications,  in  ulceration  of  the  neck  of  the  uterus,  in  can- 
cerous and  sloughing  ulcers,  carbuncles,  moles,  nsevi  materni,  etc.  To 
hasten  or  abort  the  indolent  pustules  of  acne,  and  to  produce  a  similar 
effect  in  large  furuncles,  it  has  also  been  recommended;  a  minute  drop 
in  the  former,  and  a  full-sized  drop  in  the  latter,  being  applied,  by  means 
of  a  fine  brush,  to  the  apex  of  the  tumours.  (Med.  Times  and  Gaz.,  Jan. 
1855,  p.  9.)  In  all  these  cases,  the  liquid  caustic  is  best  applied  by 
means  of  a  glass  brush,  which  is  unaffected  by  the  acid.  It  has  some- 
times produced  ptyalism,  through  absorption. 


IX.  CADMIUM. 

CADMIUM.  U.  S. 

This  metal  first  became  officinal  in  the  present  edition  of  the  U.  S.  Phar- 
macopoeia, having  been  introduced  into  the  primary  catalogue  of  that 
work,  as  the  source  of  sulphate  of  cadmium.  Cadmium  is  a  white  metal, 
malleable  and  ductile,  cracking  like  tin  when  bent,  fusible  at  440°,  vola- 
tilizable,  and  of  the  sp.  gr.  8.T.  It  appears  to  resemble  zinc  more  closely 
in  its  medical  relations  than  any  of  the  other  officinal  metals.  Its  pre- 
parations are  said  to  be  poisonous  in  over-doses ;  and  several  cases  are 
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on  record  in  which  alarming  symptoms  were  produced  by  inhaling  the 
powdered  carbonate  ;  the  most  prominent  being  vomiting  and  purging, 
constriction  of  the  throat,  embarrassed  respiration,  giddiness,  and  tetanic 
spasms.  The  only  officinal  preparation  is  the  sulphate  ;  but  the  iodide 
has  also  been  used. 

I.  SULPHATE  OF  CADMIUM.  —  CADMII  SULPHAS.  U.S. 
This  is  prepared  by  first  forming  a  nitrate  by  the  direct  action  of 

nitric  acid  on  the  metal ;  obtaining  from  this,  by  double  decomposition 
with  carbonate  of  soda,  the  insoluble  carbonate  of  cadmium,  which  is 
precipitated,  while  the  soluble  nitrate  of  soda  remains  in  solution ;  and, 
finally,  treating  the  carbonate  by  sulphuric  acid,  which  displaces  the 
carbonic  acid,  and  forms  the  sulphate  with  the  remaining  oxide  of  cad- 
mium. 

Sulphate  of  cadmium  is  in  colourless  oblique  prisms,  bearing  some  re- 
semblance to  those  of  sulphate  of  zinc.  They  are  inodorous,  of  a  slightly 
acidulous  and  astringent  taste,  efflorescent  on  exposure,  and  soluble  in 
water.  For  the  characteristic  chemical  properties  of  the  salt,  the  reader  is 
referred  to  the  U.  S.  Dispensatory  (12th  ed.,  page  1029).  In  medical  prop- 
erties it  closely  resembles  sulphate  of  zinc ;  being  astringent,  in  full  doses 
emetic,  and  probably  tonic  in  its  influence  on  the  nervous  centres.  It 
would,  therefore,  in  all  probability  be  applicable  to  similar  purposes  re- 
medially ;  but  it  has  been  little  employed  in  this  way,  and  I  know  of  no 
other  purposes  to  which  it  has  been  applied  internally  than  in  the  treat- 
ment of  gout,  rheumatism,  and  syphilis.  Externally  it  has  been  strongly 
recommended  in  diseases  of  the  eye,  especially  specks  and  opacity  of  the 
cornea,  to  which  it  is  applied  in  the  form  of  aqueous  solution,  containing 
from  half  a  grain  to  four  grains  to  the  fluidounce,  or  in  that  of  ointment, 
made  in  the  preparation  of  one  part  of  the  sulphate  to  forty  parts  of  fresh 
lard.  The  internal  dose  has  not  been  definitely  determined  ;  and,  if  tried, 
should  always,  therefore,  be  considerably  smaller  than  that  of  the  analo- 
gous salt  of  zinc. 

II.  IODIDE  OF  CADMIUM. 

This  may  be  made  by  the  direct  union  of  its  constituents,  iodine  and 
cadmium.  It  is  a  white  or  colourless  crystallizable  compound,  and  sol- 
uble in  water  and  in  alcohol.  It  has  been  used  externally  by  Dr.  Garrod, 
of  London,  as  a  local  application  in  enlarged  scrofulous  glands,  nodes, 
chronic  swellings  of  the  joints,  chilblains,  and  cutaneous  affections.  He 
employs  it  by  friction  to  the  part  in  the  form  of  ointment,  made  in  the 
proportion  of  one  part  of  the  iodide  to  eight  of  lard. 
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X.  DRIED  ALUM. 

ALUMEX  EXSICCATUM.  U.  S.,  Br. 
Syn.    Burnt  Alum.    Alumen  Ustum. 

This  is  prepared  by  exposing  crystallized  alum  (i.  136)  to  a  moderate 
beat,  until  the  water  of  crystallization  is  driven  off,  and  then  rubbing  it 
to  powder.  It  is  necessary  not  to  urge  the  heat  too  far,  as  otherwise  a 
part  of  the  sulphuric  acid  may  also  be  expelled. 

Dried  alum  is  a  white  powder,  of  a  very  strongly. astringent  taste,  and 
slowly  soluble  in  water.  It  differs  from  the  crystallized  salt  simply  by 
the  want  of  water  of  crystallization,  and  some  modification  in  its  molec- 
ular condition. 

It  is  a  very  mild  escharotic,  scarcely  affecting  parts  covered  with  the 
cuticle,  and  only  moderately  the  living  healthy  tissue ;  but  acting  with 
considerable  energy  on  newly  formed  fungous  growths.  It  is  used  chiefly 
to  repress  fungous  granulations,  or  proud  flesh  in  ulcers.  In  these  cases, 
however,  it  does  something  more  than  destroy  the  exuberant  granula- 
tions. By  its  astringency  it  counteracts  the  relaxation  which  occasions 
this  sort  of  growth,  and  thus  favours  the  healing  of  the  ulcers.  It  is 
simply  sprinkled  on  the  diseased  surface,  so  as  to  cover  it  with  a  thin 
layer  of  the  powder.  It  is  particularly  useful  in  the  fungous  ulcers  fol- 
lowing burns.  A  recent  application  has  been  made  of  it  to  chronic 
catarrh  and  inflammation  of  the  meatus  and  tympanum  of  the  ear.  It 
may  be  introduced  by  means  of  a  moistened  hair-pencil,  or  may  be  blown 
into  the  ear  through  a  tube.  The  ear  should  be  cleansed  by  gently  in- 
jecting warm  water,  before  each  application  of  the  alum.  (Med.  and  Surg. 
Hep.,  Sept.  24,  1864,  p.  107;  from  Med.  Times  and  Gaz.) 


XL  THE  MINERAL  ACIDS. 

Though  differing  much  in  power,  most  of  these  acids  act  in  a  similar 
manner  as  escharotics.  They  rapidly  destroy  the  cuticle,  and  then  act 
with  great  energy  on  the  parts  beneath,  decomposing  them  through 
chemical  affinities  for  their  constituents,  and  quickly  producing  extensive 
sloughs,  if  allowed  to  continue  in  contact  with  the  flesh.  In  consequence 
of  their  liquid  form,  their  action  cannot  be  so  easily  limited  as  that  of  the 
solid  escharotics;  and  the  extent  of  their  effects  cannot  be  so  well  esti- 
mated. They  are,  therefore,  comparatively  little  used;  but,  from  the 
rapidity  of  their  action,  they  are  occasionally  resorted  to  in  urgent  cases, 
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especially  when  it  is  desirable  to  denude  an  extensive  surface  of  the 
cuticle. 

In  violent  stomachic  affections,  in  which  life  is  in  imminent  danger, 
one  of  these  acids  may  be  applied  to  the  epigastrium,  so  as  to  separate 
the  epidermis.  Great  caution  is  necessary  not  to  allow  their  action  to 
proceed  too  far,  and,  as  soon  as  the  desired  effect  is  produced,  to  neu- 
tralize the  remaining  acid,  by  washing  the  surface  over  with  a  weak 
solution  of  one  of  the  alkaline  carbonates.  The  denuded  surface  may 
then  be  dressed  with  either  simple  cerate  or  resin  cerate,  according  as  it 
ma}'  be  desirable  to  promote  healing,  or  to  sustain  inflammation.  In 
consequence  of  the  powerful  chemical  action  of  the  acids  on  organic,  and 
on  many  mineral  substances,  it  is  somewhat  difficult  to  apply  them 
neatly.  A  sort  of  brush,  however,  for  the  purpose  may  be  made  by 
wrapping  old  linen  around  the  end  of  a  stick,  securing  it  with  a  string, 
and  ravelling  the  projecting  border.  Recently  glass  brushes  have  been 
introduced  into  use,  and  are  admirably  adapted  to  the  purpose  of  apply 
ing  liquid  caustics.  They  may  be  made  very  small,  so  as  to  confine  the 
application  to  a  point,  or  in  various  degrees  larger,  so  as  to  spread  it 
more  rapidly  over  broad  surfaces. 

I.  SULPHURIC  ACID AdDUM  SlJLPHURICUM. 

The  concentrated  acid  acts  with  vast  energy  as  an  escharotic.  In  its 
first  operation,  it  whitens  the  parts  by  forming  a  compound  with  the 
albumen,  but  in  the  progress  of  its  action  blackens  them,  probably  by 
taking  the  elements  of  water  from  the  tissues,  and  liberating  the  carbon. 
It  is  very  rarely  used  in  this  state.  For  the  denudation  of  the  skin  above 
referred  to,  nitric  or  muriatic  acid  is  preferable  in  consequence  of  their 
less  energetic  action.  In  cases,  however,  of  entropium  and  ectropium, 
or  inversion  and  eversion  of  the  eyelid,  the  acid  has  been  employed  by 
some  eminent  British  surgeons;  being  applied,  in  the  former  case,  upon 
the  skin  on  the  outside  of  the  lid,  and  in  the  latter,  to  the  exposed  mu- 
cous surface.  Of  course,  in  each  case,  great  care  is  taken  not  to  allow 
its  action  to  extend  too  far.  It  operates  advantageously  in  the  affection, 
through  the  contraction  which  attends  the  healing  of  the  ulcer,  left  after 
the  separation  of  the  eschar. 

Much  diluted,  the  acid  has  been  used  as  a  gargle  in  sore-throat,  as  a 
mouth-wash  in  ptyalism,  and  as  a  tonic  and  astringent  application  to 
indolent  ulcers  and  cutaneous  eruptions.  From  half  a  fluidrachm  to  two 
fluidrachms  may  be  added  to  a  pint  of  water.  An  ointment  prepared  by 
mixing  a  drachm  of  it  with  an  ounce  of  lard  has  been  used  in  cutaneous 
eruptions.  It  occasions  inflammation  and  sometimes  ulceration,  and 
should  be  weakened,  when  used  for  eruptions,  by  an  equal  weight  of 
lard.  In  this  feebler  form,  it  has  been  employed  as  a  rubefacient  lini- 
ment in  rheumatism  of  the  joints,  etc.  Mixed  with  saffron  to  the  con- 
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sistence  of  a  paste,  it  has  been  used  by  Velpeau  as  an  escharotic,  and 
found  to  answer  well.  Mr.  Henry  Thompson,  of  London,  has  found  it 
to  act  efficiently  in  the  destruction  of  epithelial  cancer,  when  made  into 
paste  with  dried  and  powdered  sulphate  of  zinc.  (Lancet,  Am.  ed  ,  Jan. 
1858,  p.  51.) 

II.   NITRIC  ACID.  —  AdDUM  NlTRICUM. 

This  is  also  powerfully  escharotic,  though  less  so  than  the  sulphuric 
acid.  It  stains  the  cuticle  yellow  before  destroying  it,  and  imparts  the 
same  hue  to  other  tissues.  It  operates  no  doubt  in  some  measure  by 
oxidizing  the  constituents  of  the  part  destroyed.  In  its  concentrated 
state,  it  has  been  used  for  denuding  the  cuticle,  to  destroy  warts  and 
the  crusts  of  favus  or  porrigo,  as  an  application  to  phagedenic  ulcers, 
and  to  decompose  the  poison  in  the  bites  of  rabid  animals.  It  is  said 
to  be  peculiarly  useful  in  phagedenic  ulcers,  to  the  whole  surface  of 
which  it  is  applied,  so  as  to  form  a  firm  dry  crust.  To  restrict  its 
action,  the  parts  around  should  be  protected  by  resin  cerate  or  plaster. 
Dr.  Henry  Smith,  of  London,  strongly  recommends  it  in  certain  cases 
of  piles,  with  a  prolapsed  condition  of  the  rectum,  and  an  unhealthy  and 
vascular  state  of -the  mucous  membrane.  The  strong  acid  is  applied 
freely  to  the  diseased  membrane,  and  occasions  a  good  deal  of  pain  at 
first;  but,  after  the  subsidence  of  this,  there  is  little  further  suffering. 
(See  Land.  Med.  Times  and  Gaz.,  Aug.  1854,  p.  185.) 

Largely  diluted,  it  has  been  used  as  a  wash  for  indolent,  carious, 
sloughing,  and  otherwise  ill-conditioned  ulcers;  and,  in  the  form  of  an 
ointment,  in  chronic  skin  diseases,  especially  impetigo  in  its  advanced 
stages.  (See  vol.  \.  p.  371.) 

III.  MURIATIC  ACID. — AciDUM   MtJRIATICUM. 

Muriatic  acid  is  an  energetic  caustic,  but  less  so  than  either  of  the 
preceding,  as  its  chemical  reactions  with  the  tissues  are  not  so  powerful. 
It  has  been  used  to  denude  the  cuticle,  arid  as  an  application  to  pseudo- 
membranous  exudations  in  the  mouth  and  fauces,  in  which  it  was  highly 
esteemed  by  Bretonneau,  though  now  superseded  by  nitrate  of  silver. 
It  has  also  been  used  in  ulcers  of  the  mouth,  especially  those  denomi- 
nated cancrum  oris.  Diluted,  it  is  used  as  a  gargle  in  the  sore-throat 
of  malignant  scarlet  fever.  For  this  purpose,  one  or  two  fluidrachms 
may  be  added  to  half  a  pint  of  water.  An  objection  to  this  and  other 
acid  gargles  is,  that  they  are  liable  to  injure  the  teeth. 

IV.  CHROMIC  ACID.  — ACIDUM  CHROMICUM.  U.S. 

This  has  been  introduced  into  notice  by  Mr.  Marshall,  of  London,  as 
an  excellent  application  to  warts  on  the  genital  organs,  whether  of 
syphilitic  origin,  or  from  other  causes.  It  may  also  be  used  for  the  other 
purposes  of  the  escharotics.  Dr.  Marshall  used  it  in  the  form  of  solu- 
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tion,  made  by  dissolving  one  hundred  grains  of  the  crystallized  acid  in 
a  fluidounce  of  distilled  water.  (Lancet,  Am.  ed.,  May,  1859,  p.  413.) 
For  a  more  particular  account  of  this  acid,  see  the  U.  S.  Dispensatory 
(12th  ed.,  p.  35). 


Probably  all  that  can  be  effected  by  this  class  of  medicines  can  be 
gained  from  the  escharotics  above  described.  But  numerous  other  sub- 
stances, besides  those  mentioned,  have  similar  properties,  and  have  been 
more  or  less  used.  The  following  is  a  list  of  a  few  of  the  least  valueless 
among  them. 

The  stronger  solution  of  ammonia,  if  allowed  to  remain  in  contact 
with  the  skin  a  few  minutes  longer  than  is  necessary  to  vesicate,  say 
from  ten  to  fifteen  minutes,  will  produce  a  slough,  and  may  be  used  for 
this  purpose  in  cases  of  great  urgency.  (See  ii.  t55.)  Hydrate  of  soda 
is  little  less  efficient  than  caustic  potassa.  Lime  also  is  escharotic,  and 
has  occasionally  been  used  in  fungous  ulcers.  The  chlorides  of  soda 
and  lime  have  slight  escharotic  powers,  as  also  have  the  carbonates  of 
the  alkalies.  Of  the  metallic  preparations,  chloride  of  antimony  or 
butter  of  antimony,  subacetate  of  copper,  and  red  oxide  of  mercury 
may  be  added  to  the  list.  Strong  acetic  acid  belongs  to  the  same  cate- 
gory, and  has  been  used  in  certain  cutaneous  eruptions,  especially  porrigo, 
applied  by  a  camel's-hair  pencil  to  each  eruption,  and  in  chancre. 
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CHAPTER  III. 
Local  Remedies  acting  Mechanically. 

THESE  may  be  distributed  into  the  four  classes  of  diluents,  demul- 
cents, emollients,  and  protectives.  Compuessing  agents  might  be  added; 
as  also  the  measures  employed  to  regulate  position ;  but  it  is  the  result 
in  these  cases,  and  not  the  means  used  to  produce  it,  that  is  remedial ; 
and  the  latter  are  so  closely  dependent  on  manipulation  for  their  effi- 
ciency, that  they  belong  rather  to  the  category  of  surgical  instruments 
than  of  remedies. 


CI-.A.SS    I_. 
DILUENTS. 

THESE  arc  drinks  which  simply  dilute  the  various  liquids  of  the  body, 
without  dynamically  modifying  its  condition  or  functions.  Water  is 
really  the  only  diluent ;  for,  however  it  may  be  qualified  in  relation  to 
sensible  or  nutritive  properties  by  the  substances  added,  though  it  may 
be  made  more  grateful  to  the  palate,  and  may  accomplish  other  purposes 
incidentally,  it  is  obvious  that  these  additions  do  not  aifect  the  charac- 
teristic result.  Nor  is  there  any  other  liquid,  so  indifferent  in  its  effects, 
as  to  be  a  fit  substitute  for  water  for  this  special  purpose.  Even  water 
itself  is  not  without  a  positive  dynamic  operation  on  the  system.  I  have 
already  shown  that,  in  excess,  it  is  directly  and  universally  sedative,  and 
may  even  be  made  to  reduce  the  vital  actions  to  a  point  incompatible 
with  life.  It  is  only  when  in  exact  correspondence  with  the  wants  of 
the  system  that  it  is  indifferent  in  its  operation,  neither  elevating,  de- 
pressing, nor  perverting  the  normal  actions.  As  a  pure  and  exclusive 
diluent,  therefore,  it  must  be  given  only  in  correspondence  with  these 
wants  ;  but  it  almost  always  happens  that,  when  there  is  an  indication 
for  dilution,  there  is  no  contraindication  for  a  moderate  sedative  influ- 
ence from  water,  locally  or  generally ;  and  if  it  happens  to  be  given  in 
quantities  beyond  the  necessities  of  the  system,  no  injury  results. 

Aqueous  drinks  operate  as  diluents  in  every  stage  of  their  progress 
through  the  system.  In  the  first  place,  they  dilute  the  liquid  contents 
VOL.  n. — 52 
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of  the  stomach  and  bowels;  secondly,  they  are  absorbed  and  dilute  the 
blood ;  and,  lastly,  they  are  thrown  off  by  different  emunctories,  and  serve 
to  dilute  the  secreted  liquids,  as  the  perspiration,  bile,  saliva,  and  urine, 
particularly  the  last. 

They  act  beneficially  by  rendering  the  different  liquids  less  irritating1, 
and  sometimes  by  facilitating,  in  consequence  of  an  increased  tenuity 
imparted  to  these  liquids,  their  course  through  their  various  passages. 
In  relation  to  the  former  effect,  they  are  useful,  as  a  general  rule,  in  all 
irritative  or  inflammatory  affections  of  the  surfaces  over  which  they 
pass,  and  in  cases  in  which  the  liquids  themselves  are  morbidly  irritat- 
ing. Let  us  trace  the  diluent  liquid  through  its  route,  and  note  its  ther- 
apeutic effects. 

The  stomach  may  contain  acrid  matters,  which  not  only  irritate  the 
gastric  mucous  membrane,  but  give  rise  to  various  morbid  sympathetic 
phenomena,  especially  headache.  A  drink  of  water  often  affords  relief 
by  diminishing  the  acrimony  of  the  offending  cause,  until  nature  shall 
remove  it  in  the  ordinary  operations  of  the  alimentary  canal.  I  have 
repeatedly  known  sick-headache,  dependent  on  gastric  irritation,  to  be 
completely  relieved  by  a  tumblerful  of  water,  without  any  other  observ- 
able effect.  Hence,  too,  one  of  the  advantages  of  free  dilution  in  cases 
of  acrid  poisoning.  But  the  gastric  mucous  membrane  maybe  irritated 
or  inflamed,  independently  of  its  contents,  which,  nevertheless,  though 
normal  in  their  character,  operate  as  an  irritant  to  it  in  its  more  sensi- 
tive condition.  Here,  too,  diluent  drinks  are  often  of  advantage,  and,  if 
taken  in  small  quantities,  and  at  a  temperature  in  accordance  with  the 
indications,  may  afford  relief  simply  by  diminishing  the  irritant  action 
of  the  gastric  liquids.  Cold  water,  in  small  quantities,  frequently  ad- 
ministered, is  not  only  very  grateful,  but  may  be  positively  useful  also 
in  gastritis.  These  remarks  are  equally  applicable  to  irritating  contents 
of  the  bowelsr  or  an  inflamed  state  of  the  intestinal  mucous  membrane. 
Diluent  drinks  are,  therefore,  serviceable  in  diarrhoea  of  irritation,  en- 
teritis, and  dysentery. 

Following  the  drinks  into  the  blood-vessels,  we  find  them  often  of 
great  service  by  rendei'ing  the  blood  less  irritating,  in  all  fevers  with 
thirst  and  a  hot  skin,  and  in  all  acute  inflammations.  In  some  instances, 
too,  when  the  blood  is  thickened  by  loss  of  its  serosity,  the  water  an- 
swers a  good  purpose  by  restoring  the  normal  fluidity.  On  this  prin- 
ciple, it  probably  does  good  in  cholera. 

When  thrown  out  with  the  secretions,  we  find  the  diluents  peculiarly 
useful  in  irritative  diseases  of  the  urinary  organs,  and  in  acrid  states  of 
the  urine.  Hence  their  beneficial  effects  in  nephritis,  pyelitis,  cystitis, 
urethritis,  various  forms  of  gravel,  and  strangury  from  acrid  impregna- 
tion of  the  urine,  as  under  the  use  of  cantharides  or  the  oil  of  turpentine. 

As -regards  their  effects  in  thinning  inspissated  liquids,  there  is  reason 
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to  think  they  are  occasionally  more  or  less  beneficial  in  facilitating  the 
discharge  of  most  of  the  secretions;  as  of  the  tenacious  mucus  from  me 
bronchial  tubes,  the  inspissated  bile  from  the  biliary  ducts,  and  the  thick- 
ened urine  from  the  uriniferous  tubules  of  the  kidneys. 

In  the  administration  of  these  liquids  regard  should  be  had  to  the 
choice  of  the  patient,  the  demands  of  the  stomach,  and  various  coinci- 
dent indications.  Sometimes  pure  water  is  preferable  to  any  form  of 
admixture.  Generally  it  may  be  rendered  more  agreeable  to  the  palate 
by  saccharine  and  acidulous  additions,  and  various  flavouring  substances, 
and  may  be  made  the  vehicle  of  sufficient  nutrition  to  the  system,  by  dis- 
solving in  it  some  gummy  or  amylaceous  substance.  In  febrile  diseases, 
acids  are  not  only  grateful,  but  useful  as  refrigerants.  In  irritable  states 
of  the  stomach,  carbonic  acid  water  is  often  a  very  appropriate  and  use- 
ful adjuvant.  In  debility,  the  diluent  maybe  rendered  somewhat  stim- 
ulant by  wine  or  spirit. 

As  examples  of  drinks  of  this  kind,  of  which  the  practitioner  cannot 
have  too  many  at  his  command,  to  meet  the  wants  and  caprices  of  the 
patients,  or  the  various  calls  of  disease,  may  be  mentioned,  molasses 
and  water;  sugared  water ;  toast-water;  barley-water;  solutions  of  gum 
arabic,  arrow-root,  tapioca,  and.  sago;  infusions  offlaxseed,  slippery- 
elm,  benne  leaves,  and  sassafras  pith;  lemonade;  orangeade;  apple- 
water  ;  tamarinds  and  water ;  currant  or  blackberry  jelly  diffused  in 
water,  and  carbonic  acid  water ;  and  not  a  few  others  might  be  men- 
tioned. As  a  general  rule,  they  should  be  administered  cool  or  cold,  and 
in  small  quantities  at  a  time ;  though  conditions  sometimes  exist,  in  which 
both  these  directions  may  be  contravened  with  propriety ;  as  for  example 
in  sick-headache,  in  which  a  tumblerful  of  warm  water,  swallowed  at 
once,  is  more  useful  than  an  equal  quantity  taken  cold,  and  in  repeated 
draughts. 
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II. 
DEMULCENTS. 

THESE  are  substances  of  a  bland  unirritating  character,  soluble  in 
water,  and  capable  of  imparting  to  that  fluid  more  or  less  viscidity  or 
adhesiveness.  They  generally  consist  of  gummy,  saccharine,  or  farina- 
ceous substances,  or  of  two  or  more  of  these  combined. 

Therapeutically  they  operate  in  three  ways;  1.  by  covering  over  and 
sheathing  irritated  surfaces,  and  thus  protecting  them,  in  some  degree, 
from  the  contact  of  acrid  or  irritating  materials ;  2.  by  retaining  the  sur- 
faces in  a  moist  state  essential  to  a  proper  performance  of  their  functions ; 
and  3.  by  mingling  with  acrid  substances,  and  obtunding  their  acrimony. 

1.  So  far  as  concerns  their  first  method  of  action,  they  correspond 
with  the  class  which  I  propose  to  call  protectives ;  and  I  shall  postpone 
a  full  consideration  of  the  principles  by  which  their  therapeutic  results 
are  produced,  till  we  come  to  the  consideration  of  that  class.    Examples 
of  their  effects  in  this  way  are  afforded  in  the  relief  of  cough,  obtained 
by  holding  gum  arabic  in  the  mouth,  and  swallowing  it  as  it  slowly  dis- 
solves in  the  saliva ;  and  in  the  alleviation  of  inflammation  of  the  con- 
junctiva, by  mucilage  of  sassafras  pith  introduced  into  the  eye.     In  the 
former  case  the  mucous  membrane  of  the  fauces,  and  in  the  latter  the 
conjunctiva,  are  protected  against  the  influence  of  the  air,  which  tends 
to  sustain  the  inflammatory  condition. 

2.  The  second  principle  of  action,  so  far  as  the  demulcents  are  con- 
cerned, is  more  efficient.  Inflammation  of  an  exposed  surface  is  generally 
.attended  with  more  or  less  diminution  of  secretion,  and  with  a  corre- 
sponding degree  of  dryness.     The  pliability  and  softness  of  the  tissues, 
produced  by  a  due  degree  of  moisture,  is  essential  to  the  performance  of 
their  functions.     The  movements  necessary  everywhere  for  the  perform- 
ance of  function,  cannot  be  duly  effected  in  a  rigid  and  hardened  condi- 
tion of  the  parts.     But  attempts  at  these  movements  are  always  made, 
and,  without  accomplishing  their  intended  object,  they  excite  irritation 
and  sustain  inflammation,  possibly  by  friction,  possibly  by  rupture  of  the 
minute  and  rigid  fibrils  of  the  tissue.     Suppose,  with  a  diseased  and 
stiffened  condition  of  the  skin  in  the  ham,  or  the  flexure  of  the  elbow, 
we  should  nevertheless  move  these  joints  in  the  performance  of  their 
respective  offices ;  we  should  have,  in  the  cracks,  the  hemorrhage,  the 
inflammation,  which  would  certainly  follow,  an  illustration,  upon  a  large 
.scale,  of  what  may  be  supposed  to  take  place  in  the  invisible  molecular 
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movements  of  a  tissue,  deprived  of  its  due  amount  of  moisture,  and  con- 
sequent mobility.  Hence,  an  inflammation  in  the  exposed  mucous  mem- 
branes and  skin  has  a  tendency  to  sustain  itself  by  the  condition  of  .the 
tissue  it  produces;  and,  if  we  can  artificially  correct  that  condition,  we 
remove  one  great  source  of  irritation,  and  favour  the  influences  which 
tend  towards  health.  Every  one  knows  how  much  relief  is  obtained  in 
the  dry  skin  of  erysipelas,  and  the  dry  mouth  and  throat  of  angina,  by 
keeping  the  parts  constantly  moistened.  Demulcents  enable  us,  in  a 
good  measure,  to  accomplish  this  object,  either  through  their  own  essen- 
tially moist  nature,  as  in  the  instance  of  glycerin,  or  by  the  tenacity  with 
which  they  hold  on  to  the  water  in  which  they  are  dissolved,  or  which  fs 
incorporated  with  them,  as  in  the  mucilage  of  flaxseed  or  slippery  elm. 
It  is  not  by  any  immediate  influence  of  its  own,  that  the  gummy  sub- 
stance gives  relief.  It  merely  acts  the  mechanical  part  of  retaining  the 
requisite  moisture. 

There  is  another  method  in  which  water  acts  in  the  relief  of  inflam- 
mation, besides  that  of  maintaining  the  necessary  physical  condition  of 
the  tissue  ;  it  is  by  the  direct  sedative  influence  which  it  exerts  when 
in  excess,  and  which  has  been  already  fully  discussed  under  the  general 
head  of  sedatives. 

3.  The  third  principle  of  action,  with  the  demulcents,  is  the  influence 
they  have  upon  the  irritating  cause.  We  all  know  that,  by  the  mixing 
of  an  acrid  substance  with  gum  or  sugar,  it  loses  its  sharpness  of  im- 
pression on  the  palate  in  much  larger  degree  than  could.be  explained 
from  the  mere  dilution.  Its  particles,  becoming  mingled  with  those  of 
the  viscid  matter,  have  less  facility  of  movement  than  before,  and  come 
into  contact  by  fewer  points  with  the  impressible  membrane.  So  it  is 
also  with  other  tissues  besides  that  of  the  organ  of  taste.  The  influence 
of  an  irritant  is  almost  universally  diminished  and  obtunded  by  demul- 
cent admixture.  Acrid  medicines,  when  swallowed,  not  only  affect  the 
taste  less  when  mixed  with  demulcent  matter,  but  the  stomach  also. 
Besides,  when  demulcents  are  swallowed,  they  mingle  with  the  acrid 
contents  of  the  stomach,  and  possibly  of  the  bowels,  and  moderate  the 
irritant  influence  these  contents  exercise  on  the  mucous  membrane.  In- 
jected into  the  bladder,  the  vagina,  the  rectum,  the  ear,  the  nostrils,  they 
produce  the  same  effect  in  obtunding  the  acrimony  of  the  morbid  secre- 
tions in  these  parts,  and  diminish  their  injurious  reaction  on  the  tissues 
that  produced  them,  or  over  which  they  pass. 


The  therapeutic  deduction  from  the  above  considerations  is  obvious. 
Demulcents  are  extremely  useful  as  remedies  in  inflammation  and  vas- 
cular irritation ;  and  it  is  for  their  beneficial  effects  in  these  conditions 
that  they  are  used  as  medicines.  They  relieve  inflammation  or  irrita- 
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tion,  by  protecting  the  diseased  part,  in  some  degree,  against  the  irritant 
action  of  the  air  and  other  external  agents;  they  enable  us  to  keep  the 
parts  moist,  and  obviate  the  mischievous  effects  which  result  from  the 
opposite  condition ;  and  they  diminish  the  irritant  action,  upon  an  in- 
flamed part,  of  substances  the  contact  of  which  they  cannot  wholly  pre- 
vent. 

Incidentally,  they  have  another  advantage  in  the  treatment  of  inflam- 
matory diseases;  that  they  afford,  namely,  precisely  the  kind  of  food 
which  the  circumstances  of  the  case  require,  in  the  highest  state  of  ex- 
citement. Gum,  sugar,  and  starch  are  exactly  the  articles  of  diet  suitable 
in  the  early  stages  of  inflammations  and  inflammatory  fevers. 


We  may  conveniently  recognize  three  types  of  demulcent  matter,  and 
treat  of  the  varieties  under  these  respectively.  They  may  be  often  mixed 
in  nature ;  but  we  shall  find  that  they  are  sufficiently  distinct  to  enable 
us  to  make  this  arrangement.  The  demulcents,  then,  will  be  considered 
under  the  heads  of  mucilaginous,  saccharine,  and  amylaceous  substances. 

1.  Mucilaginous  Substances. 

By  the  term  mucilage  is  here  meant  a  solution,  or  an  apparently  liquid 
state  of  gummy  matter.  There  are  two  sets  of  substances  belonging  to 
this  category ;  one,  those  in  which  the  gummy  matter  has  been  isolated, 
and  is  kept  in  that  state,  as  gum  arabic  and  tragacanth ;  the  other,  in 
which  it  is  still  contained  in  the  plants  or  parts  of  the  plants  affording 
it,  and  from  which  it  must  be  extracted  for  use  by  water,  as  flaxseed  and 
slippery  elm.  It  must  be  understood,  too,  that  the  gummy  matter  is 
not  identical  in  the  different  medicinal  substances  consisting  of  or  con- 
taining it,  but  that  it  is  chemically  more  or  less  distinct  in  all.  I  shall 
treat  first  of  the  isolated  gums,  and  afterwards  of  the  others,  but  without 
further  distinction. 

I. 'GUM  ARABIC. — ACACIA.  U.S.,Br. — GuMMI  AcACIJE.Ed. 

Origin.  This  is  the  concrete  exuded  juice  of  different  species  of  Acacia, 
thorny  shrubs  or  trees,  growing  in  various  parts  of  Africa  and  Arabia. 
Acacia  vera  and  A.  Arabica  have  been  usually  considered  as  the 
most  abundant  sources  of  it.  The  gum-producing  species  generally 
grow  in  the  deserts,  and  yield  their  product  during  the  dry  season,  when 
the  juice  exudes  through  fissures  in  the  bark,  and  hardens  on  the  sur- 
face. The  finest  is  brought  from  Upper  Egypt  and  Nubia,  and,  being 
exported  from  Alexandria,  is  usually  called  Turkey  gum.  Other  va- 
rieties are  brought  into  the  market,  under  the  designations  of  Senegal, 
India,  and  Barbary  gums,  etc.  Though  portions  of  these  are  of  excel- 
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lent  quality,  yet,  on  the  whole,  the  Turkey  gum  is  the  purest  and  best 
for  medical  use,  and  should,  I  think,  be  exclusively  kept  for  such  pur- 
poses in  the  shops. 

Properties.  When  unbroken,  gum  arabic  is  in  pieces  of  irregular  size 
and  shape,  usually  roundish,  and  either  translucent,  or  of  a  somewhat 
opaque  appearance,  in  consequence  of  innumerable  minute  cracks  or  fis- 
sures with  which  they  are  pervaded.  Each  separate  fragment,  however, 
of  such  pieces  is  transparent.  The  best  variety  generally  conies  to  us 
already  broken  into  small  angular  fragments,  which  are  beautifully 
shining,  of  a  whitish  colour,  sometimes  tinged  with  yellowish  or  reddish- 
brown,  hard,  brittle,  and  of  a  glossy  fracture.  The  powder  is  purely 
white.  Gum  arabic  is  inodorous,  of  a  very  feeble,  slightly  sweetish 
taste,  very  soluble  in  water  both  hot  and  cold,  and  insoluble  in  alcohol, 
ether,  or  the  oils.  Alcohol  precipitates  it  from  a  strong  aqueous  solu- 
tion. Pieces  of  it  held  in  the  mouth  slowly  dissolve  in  the  saliva.  A 
solution  of  it  precipitates  a  solution  of  subacetate,  but  not  of  acetate  of 
lead,  is  gelatinized  by  sesquichloride  of  iron,  and  precipitated  by  nitrate 
of  mercury. 

Composition,  etc.  Gum  arabic  consists  of  arabin  or  pure  gum,  with 
some  uncombined  water,  and  a  little  saline  matter,  yielding,  when  the 
gum  is  burned,  about  three  per  cent,  of  ashes.  Arabin  or  pure  gum  is 
composed  of  carbon,  hydrogen,  and  oxygen,  the  two  latter  ingredients 
being  in  mutually  saturating  proportions,  so  that  the  gum  may  be  said 
to  be  a  compound  of  carbon  and  water. 

If  perfectly  dry,  gum  arabic  may  be  kept  any  length  of  time  unchanged. 
Its  solution,  which  is  usually  called  mucilage,  speedily  becomes  sour  on 
exposure,  especially  in  warm  weather,  in  consequence  of  the  production 
of  acetic  acid. 

Effects  and  Uses.  As  regards  any  dynamic  operation  on  the  system, 
gum  arabic  is  probably  quite  inert.  It  is  simply  a  bland  article  of  food, 
of  comparatively  slight  nutritious  power.  As  a  demulcent,  it  has  the 
properties  belonging  to  the  class ;  but  retaining  water  with  less  tenacity 
than  some  other  gummy  substances,  and  becoming  hard  and  stiff  upon 
the  drying  of  its  solution,  it  is  not  well  adapted  for  application  to  the 
exterior  surface  of  the  body.  For  internal  use  it  is  one  of  the  best,  per- 
haps, upon  the  whole,  the  best  of  the  demulcents,  and  is  among  those 
which  are  most  used.  A  lump  of  it  held  in  the  mouth,  and  allowed 
slowly  to  dissolve,  answers  an  excellent  purpose  in  allaying  coughs  de- 
pendent on  irritability  of  the  fauces,  and  in  soothing  the  inflamed  mem- 
brane in  angina.  The  solution  may  be  used  in  all  acute  febrile  and  in- 
flammatory cases,  and  is  particularly  adapted  to  inflammation  of  the 
mucous  membrane  of  the  stomach  and  bowels.  To  cases  in  which  acrid 
poisons  have  been  swallowed,  it  is  highly  appropriate.  It  is  also  used 
freely  in  inflammatory  conditions  of  the  bronchial  and  urinary  passages ; 
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but  I  am  not  confident  that,  in  these  affections,  it  operates  in  any  other 
way  than  by  pure  dilution,  in  other  words,  by  the  quantity  of  water 
taken  with  it.  It  not  only  acts  as  a  demulcent,  but  affords  also  the  kind 
of  diet  adapted  to  the  highest  stage  of  febrile  and  inflammatory  excite- 
ment. To  children  it  is  peculiarly  well  suited,  in  both  these  capacities, 
in  consequence  of  its  want  of  taste. 

For  ordinary  use,  an  ounce  of  the  gum  may  be  dissolved  in  a  pint  of 
water.  If  preferred,  the  solution  may  generally  be  flavoured  with  sugar 
and  lemon-juice.  In  almost  all  cases,  it  should  be  taken  cold. 

Gum  arabic  is  also  much  used  for  suspending  insoluble  substances, 
whether  solid  or  liquid,  in  water,  for  the  convenience  of  administration; 
and  in  the  preparation  of  pills.  Two  drachms  of  it  may  be  used  in  a 
mixture  of  six  fluidounces. 

The  Mucilage  of  Gum  Arabic  (MuciLAGO  ACACIJE,  U.  S.,  Br.;  Mis- 
TURA  ACACI^B,  Lond.;  MUCILAGO,  Ed.)  is  an  officinal  preparation,  made, 
according  to  the  U.  S.  Pharmacopoeia,  by  dissolving  four  troyounces  of 
the  gum  in  half  a  pint  of  boiling  water.  Each  fluidounce  contains  half 
an  ounce  of  the  gum ;  and  half  a  fluidounce  may,  therefore,  be  prescribed 
in  preparing  a  mixture  or  emulsion  of  six  fluidounces.  When  the  pow- 
der to  be  suspended  is  heavy,  a  larger  proportion  may  be  used. 

A  Syrup  of  Gum  Arabic  (SYRUPUS  ACACOE,  U.  S.)  is  now  directed 
in  the  U.  S.  Pharmacopeia,  made  by  dissolving  in  half  a  pint  of  water, 
first  two  troyounces  of  gum  arabic  without  heat,  then  fourteen  troy- 
ounces  of  sugar  with  a  gentle  heat,  and  straining.  The  syrup  is  used 
in  the  preparation  of  liquid  mixtures,  pills,  and  lozenges. 

Under  the  name  of  gum  pectoral,  a  demulcent  compound  is  prepared 
by  dissolving  equal  parts  of  gum  and  sugar,  and  evaporating  the  solu- 
tion. It  dissolves  more  slowly  than  gum,  and  on  this  account,  as  well 
as  for  its  flavour,  it  is  often  used  for  the  purposes  of  a  demulcent  lozenge 
in  catarrh  and  sore-throat. 

II.  GUM  MESQUITE. 

Under  this  name,  a  product  was  a  few  years  since  introduced  to  the 
notice  of  the  public,  which  promises,  at  some  future  time,  to  become  an 
important  article  of  commerce,  and  a  useful  medicine.  It  was  brought 
from  New  Mexico  by  Dr.  Geo.  G  Shumard,  of  the  U.  S.  Army,  who 
accompanied  an  expedition  sent  by  the  government  into  the  Indian 
country,  under  the  command  of  Captain  Marcy.  It  was  obtained  from 
a  tree  belonging  to  the  same  family  as  the  Acacia,  which  extends 
through  vast  regions,  and  is  capable  of  yielding  an  unlimited  supply  to 
commerce.  The  juice  exudes  spontaneously,  and  hardens  on  the  bark. 

As  it  has  come  under  my  notice,  it  is  in  irregular  roundish  pieces,  of 
various  size,  and  of  different  hues,  from  colourless  transparency  to  a 
dark  amber-brown.  Some  of  the  pieces  have  the  fissured  appearance  of 
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the  Turkey  gum.  Examined  by  Professor  Procter,  it  was  found  to  re- 
semble gum  arabic  in  its  solubilities,  but  to  differ  from  that  principle  in 
some  of  its  chemical  reagencies.  Thus,  it  does  not,  like  that  gum,  pre- 
cipitate a  solution  of  subacetate  of  lead.  (Am.  Journ.  of  Pharm.,  xxvii. 
14  and  223.)  Dr.  Campbell  Morfit,  of  Baltimore,  found  it  to  coincide 
closely  with  gum  arabic  in  composition.  (Am.  J.  of  Sci.  and  Arts,  2d 
ser.,  xix.  263.) 

On  the  whole,  it  is  probable  that  this  gum  will  be  found  to  answer 
the  same  purposes  as  gum  arabic  in  medicine  and  pharmacy ;  and  it  has 
this  considerable  advantage,  that  it  may  be  mixed,  without  precipita- 
tion, with  solution  of  subacetate  of  lead,  to  which  it  may  thus  impart 
demulcent  properties.  There  is  no  other  known  gummy  substance  of 
which  this  can  be  said. 

III.  TRAGACANTH.  —  TRAGACANTHA.   U.S.,Br. 

This  is  -a  concrete  exudation  from  Astragalus  verus,  and  perhaps 
other  species  of  Astragalus,  small  prickly  shrubs,  growing  in  Anatolia, 
in  Asia  Minor,  where  the  drug  is  collected. 

It  is  in  pieces  of  various  shape  and  size,  usually  contorted,  flat  or 
filamentous,  oblong  or  roundish,  extended  or  rolled  up,  of  a  whitish, 
yellowish,  or  brownish -white  colour,  slightly  translucent,  and  of  a  some- 
what horny  consistence.  It  is  inodorous  and  nearly  tasteless.  Its 
powder  is  white.  In  contact  with  water,  it  absorbs  that  fluid,  swells 
up  very  greatly,  and  assumes  a  soft  pasty  consistence,  but  does  not 
wholly  dissolve.  It  is  composed  apparently  of  two  ingredients,  one 
soluble,  and  resembling  if  not  identical  with  pure  gum,  the  other  soften- 
ing and  swelling  up,  but  not  dissolving  in  water.  The  latter  has  been 
called  tragacanthin,  but  is  probably  identical  with  bassorin.  Tragacanth 
is  insoluble  in  alcohol. 

In  medicine,  it  is  used  almost  exclusively  as  an  ingredient  in  lozenges, 
in  the  preparation  of  which  it  is  very  useful,  by  its  great  tenacity  and 
imperfect  solubility,  which  cause  them  to  dissolve  slowly  in  the  mouth.  It 
is  also  used,  in  consequence  of  its  viscidity,  in  the  suspension  of  heavy 
powders. 

Mucilage  of  Tragacanth  (MuciLAGO  TRAGACANTH^,  U.  S.,  Br.)  is 
directed  by  both  the  U.  S.  and  Br.  Pharmacopoeias.  It  is  prepared  by 
macerating  a  troyounce  of  tragacanth  with  a  pint  of  hot  water  for  24 
hours,  then  rubbing  them  into  a  uniform  mass,  and  straining  forcibly 
through  linen.  This  is  very  tenacious,  and  is  used  in  making  pills  and 
lozenges,  as  an  adhesive  paste,  and  for  the  suspension  of  heavy  insoluble 
powders  in  water. 

IV.  FLAXSEED. — LiNUM.  U.S. — LINI  SEMEN.  Br. 

It  is  scarcely  necessary  to  state  that  this  is  the  product  of  the  common 
flax  plant,  or  Linum  usitatissimum.  The  appearance  of  the  seeds  is 
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too  well  known  to  require  description.  I  shall  content  myself  with 
calling  attention  to  the  properties  which  render  them  valuable  as  a 
medicine. 

The  seeds  of  flax  contain,  in  their  investing  coat,  a  large  quantity  of 
mucilaginous  matter,  which  is  imperfectly  extracted  by  cold,  but  readily 
and  abundantly  by  hot  water,  forming  a  thick  mucilage.  When  this  is 
evaporated  to  dryness,  the  residue  is  found  to  consist  of  a  portion  solu- 
ble in  water,  which  is  probably  gum,  and  another  insoluble,  but  swelling 
up  and  softening  like  the  insoluble  matter  of tragacanth.  The  mucilage, 
therefore,  is  an  imperfect  solution,  holding  part  of  the  gummy  matter  in 
suspension. 

Besides  this  mucilaginous  matter  in  the  coating,  there  is  in  the  in- 
terior of  the  seeds  a  large  proportion  of  fixed  oil,  which  may  be  obtained 
by  expression,  and  which  gives  valuable  emollient  properties  to  the 
powder  of  the  seeds.  (See  Emollients.) 

It  is  the  mucilage  which  imparts  its  demulcent  virtues  to  flaxseed, 
and  which,  in  preparing  the  medicine  for  use  in  this  capacity,  it  is  always 
desirable  to  obtain  separate  from  the  oleaginous  ingredient. 

Uses  as  a  Demulcent.  As  a  demulcent,  flaxseed  is  used  exclusively  in 
the  form  of  infusion.  It  has  the  general  character  of  the  class  in  a  high 
degree,  and  is  very  much  employed.  For  external  use,  one  of  the 
medicines,  hereafter  to  be  considered,  is  generally  preferred ;  but  in- 
ternally the  infusion  of  flaxseed  is  largely  prescribed.  The  complaints 
in  which  it  is  most  frequently  administered  are  catarrhal  affections, 
enteritis,  dysentery,  and  inflammation  or  irritation  of  the  kidneys  and 
urinary  passages,  including  of  course  strangury.  It  is  also  frequently 
injected  into  the  bowels,  in  irritated  states  of  the  rectal  mucous  membrane. 
In  irritable  conditions  of  the  stomach,  it  is  inferior  to  gum  arabic,  as 
less  delicate,  and  usually  less  acceptable.  It  is  often  flavoured  with 
sugar  and  lemon-juice,  or  with  liquorice,  and,  when  used  in  bronchial 
inflammation,  as  in  ordinary  colds  of  the  chest,  measles,  etc.,  it  is  very 
advantageously  associated  with  tartar  emetic.  In  many  cases  of  catarrh, 
nothing  more  is  necessary  than  to  give  the  patient  daily,  in  small  quan- 
tities at  a  time,  frequently  repeated,  a  pint  or  more  of  flaxseed  tea,  with 
one  or  two  fluidrachms  of  antimonial  wine  in  each  pint. 

The  infusion  may  be  made  in  the  proportion  of  half  an  ounce  of  the 
seeds  to  a  pint  of  boiling  water.  The  seeds  should  not  be  bruised,  and 
decoction  should  be  avoided,  as  otherwise  the  oil  might  be  extracted,  and 
render  the  infusion  less  agreeable,  and  less  acceptable  to  the  stomach. 
The  infusion,  made  with  a  smaller  proportion  of  the  seeds,  may  be  used 
as  a  mucilaginous  bath  in  cutaneous  affections,  extending  largely  over 
the  body,  and  attended  with  much  irritation,  as  urticaria,  lichen,  psori- 
asis, etc.  Though  probably  not  so(much  used  externally  as  the  infusion 
of  slippery  elm  bark,  it  has  the  advantage  over  that  demulcent,  of  not 
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being  precipitable  by  solution  of  acetate  of  lead,  in  such  a  degree  as  to 
be  incompatible  with  their  simultaneous  use.  When,  therefore,  it  may 
be  desired  to  combine  a  demulcent  with  a  saturnine  solution,  flaxseed 
should  be  resorted  to  preferably  to  the  bark  just  mentioned.  It  is  in- 
compatible with  the  solution  of  sw&acetate  of  lead. 

Compound  Infusion  of  Flaxseed  (!NFUSUM  LINI  COMPOSITUM,  U.  S.; 
INFUSUM  LINI,  Br.)  is  prepared,  according  to  the  U.  S.  Pharmacopoeia, 
by  infusing  half  a  troyounce  of  the  seeds,  and  two  drachms  of  bruised 
liquorice  root,  in  a  pint  of  boiling  water,  and  straining.  A  pint  or  more 
may  be  taken  in  twenty-four  hours. 

V.  QUINCE  SEED.  —  CYDONIUM.  U.S. 

The  fruit  of  Cydonia  vulgaris,  or  the  common  quince  tree,  yields 
seeds,  the  coriaceous  envelope  of  which  abounds  in  mucilage,  which  they 
yield  with  great  facility  to  boiling  water.  When  the  infusion  is  evapo- 
rated to  dryness,  the  residue  is  found  to  be  soluble  in  water,  and  there- 
fore to  differ  from  the  mucilage  of  flaxseed,  and  from  tragacanth.  From 
pure  gum  or  arabin  it  differs  in  some  of  its  relations.  It  is,  therefore, 
considered  peculiar,  and  by  Dr.  Pereira  has  been  called  cydonin.  Two 
drachms  of  the  seeds  impart  sufficient  viscidity  to  a  pint  of  water. 

Mucilage  of  quince  seeds  is  made  use  of  exclusively  as  an  external 
remedy,  being  applied  in  Great  Britain  to  erysipelatous  inflammation, 
inflamed  hemorrhoids,  cracked  lips,  sore  nipples,  and  especially  to  the 
eyes  in  ophthalmia.  In  this  country  it  is  seldom  used ;  its  place  being 
supplied  by  the  demulcent  to  be  next  noticed,  and  the  mucilage  of  sas- 
safras pith.  As  it  yields  copious  precipitates  with  the  acetate  and  sub- 
acetate  of  lead,  it  cannot  be  employed  in  connection  with  them. 

A  Decoction  (DECOCTUM  CYDONII,  Lond.)  was  directed  by  the  London 
College  to  be  made  by  boiling  two  drachms  of  the  seeds  for  ten  minutes 
in  a  pint  of  water.  This  is  the  preparation  used  as  above  mentioned. 
It  does  not  keep  well.  Quince  seeds  have  been  omitted  in  the  British 
Pharmacopoeia. 

YI.  SLIPPERY  ELM  BARK.  —  ULMUS  FlJLVA.   U.S. 

Origin  and  Properties.  This  is  the  inner  bark  of  Ulmus  fulva,  the 
slippery  elm  or  red  elm  of  this  country,  a  large  and  handsome  tree, 
growing  throughout  the  Middle  and  Northern  States.  The  bark  is 
usually  in  flattish  pieces  or  strips  of  variable  size,  of  a  tawny  colour, 
somewhat  reddish  on  the  inner  surface,  very  fibrous,  so  that  it  may  be 
bent  double  without  breaking,  of  a  sweetish  and  agreeable  odour,  and  a 
feeble  not  unpleasant  taste.  When  chewed,  it  fills  the  mouth  with  mu- 
cilage. Sometimes  it  comes  into  the  market  cut  into  small  pieces,  and 
sometimes  in  the  form  of  a  light,  loose,  tawny  powder,  prepared  by 
grinding. 

Chief  Constituent.  The  constituent  upon  which  the  bark  depends  for 
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its  medical  virtues  is  a  peculiar  gummy  matter,  which  it  imparts  readily 
to  water,  forming  a  very  viscid  solution.  This  is  not,  like  gum,  precipi- 
tated by  alcohol,  but  affords  copious  precipitates  with  the  solution  both 
of  the  acetate  and  subacetate  of  lead. 

Medical  Uses.  Slippery  elm  bark  is  one  of  the  best  and  most  agree- 
able of  the  demulcents,  usually  well  received  by  the  stomach.  It  is 
much  used  in  this  country  both  internally  and  externally.  The  infusion 
is  a  useful  drink  in  catarrhal  affections,  diarrhoea,  dysentery,. and  diseases 
of  the  urinary  passages ;  and  is  an  excellent  application  in  cases  of  ex- 
ternal inflammation.  Erysipelas,  the  severe  forms  of  erythema,  espe- 
cially E.  nodosum,  the  inflammatory  stages  of  herpes,  eczema,  and  im- 
petigo, all  afford  indications  for  its  use;  and,  indeed,  it  maybe  employed 
whenever,  in  consequence  of  local  inflammation,  there  is  a  call  for  the 
application  of  cool  water.  As  a  demulcent,  it  is  used  in  the  form  of 
infusion,  which  is  most  elegantly  made  out  of  the  unpowdered  bark. 

Mucilage,  or  Infusion  of  Slippery  Elm  Bark  (MuoiLAGo  ULMI,  U.  S.; 
INFUSUM  ULMI,  U  S.  1850),  is  made  by  macerating  a  troyounce  of  the 
bruised  bark  in  a  pint  of  boiling  water.  It  may  be  taken  without  limi- 
tation as  a  drink.  Externally,  it  is  applied  by  means  of  linen  cloths, 
several  times  folded,  which  should  be  thoroughly  wet  with  the  infusion, 
and  never  allowed  to  become  dry,  even  at  their  edges.  Unfortunately, 
the  strong  incompatibility  between  it  and  both  of  the  acetates  of  lead 
forbids  their  simultaneous  use,  though  it  might  be  strongly  called  for 
by  the  symptoms ;  and  this  is  the  greatest  objection  to  the  bark. 

VII.  SASSAFRAS  PITH.  —  SASSAFRAS  MEDULLA.   U.S. 

Origin  and  Properties.  This  is  the  pith  of  the  small  terminal  branches 
of  our  indigenous  Sassafras  officinale,  or  common  sassafras  tree.  It 
is  in  very  slender  cylindrical  pieces,  of  various  lengths,  extremely  light 
and  spongy,  white  with  sometimes  a  yellowish  tinge,  inodorous,  and  of 
a  mucilaginous  and  very  slightly  aromatic  taste.  It  contains  a  large 
proportion  of  mucilaginous  matter,  which  it  readily  imparts  to  water 
hot  or  cold,  forming  a  ropy,  but  not  very  tenacious  solution.  The  infu- 
sion is  not  precipitated  by  alcohol,  very  slightly  by  solution  of  acetate 
of  lead,  but  copiously  by  the  subacetate,  with  which,  therefore,  it  is  in- 
compatible. 

Medical  Uses.  The  infusion  of  sassafras  pith  is  a  delicate  demulcent 
preparation,  which  may  be  used  externally  and  internally  for  the  general 
purposes  of  the  class.  But  it  is  most  employed  as  an  application  to  the 
conjunctiva  in  ophthalmia,  in  which  it  was  strongly  recommended  by 
the  late  Dr.  Physick,  and  is  certainly  sometimes  very  beneficial.  In  dry 
states  of  the  inflamed  or  irritated  conjunctiva,  it  supplies  the  place  of 
the  natural  mucus  in  lubricating  the  membrane,  at  the  same  time  that  it 
in  some  measure  protects  it  from  direct  contact  with  the  air.  The 
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mucilage,  too,  is  itself  so  bland  as  not  to  irritate  even  the  delicate  sur- 
face of  the  eye.  It  should  be  applied  constantly  over  the  closed  lids, 
upon  linen  rags,  and  should  also  be  allowed  free  access  to  the  con- 
junctiva. It  may  be  used  externally  with  solution  of  the  acetate  of  lead, 
but  not  with  that  of  the  subacetate. 

Mucilage,  or  Infusion  of  Sassafras  Pith  (MuciLAao  SASSAFRAS  U.  S.; 
INFUSUM  SASSAFRAS  MEDULLA,  U.  S.  1850),  is  made  by  macerating  for 
three  hours  two  drachms  of  the  pith  in  a  pint  of  cold  water.  It  may  be 
drank  ad  libitum. 

VIII.  BENNE  LEAR  — SES AMI  FOLIUM.  U.S. 

Origin  and  Properties.  This  consists  of  the  leaves  of  Sesamum  Indi- 
cum,  and  possibly  of  Sesamum  orienlale,  annual  plants,  natives  of  the 
E.  Indies  and  probably  of  Africa,  and  cultivated  to  a  considerable  ex- 
tent in  our  Southern  States.  They  will  grow  also  in  the  latitude  of  Phil- 
adelphia with  care,  but  do  not  ripen  their  seeds ;  so  that,  to  maintain  a 
supply  of  the  fresh  leaves,  it  would  be  necessary  to  obtain  the  seeds 
from  the  South.  They  are  commonly  known  by  the  name  of  benne  plant. 
The  large  leaves  are  three-lobed,  and  sometimes  three  are  attached  to  the 
same  footstalk.  They  abound  in  a  gummy  matter,  which  they  yield 
with  great  facility  to  cold  wrater,  forming  a  transparent  and  very  ropy 
mucilage. 

Medical  Uses  One  or  two  of  the  large  fresh  leaves  put  into  a  tumbler 
of  cold  water,  and  occasionally  stirred,  will,  in  the  course  of  a  few  min- 
utes, render  the  liquid  sufficiently  viscid  for  use.  The  infusion  thus  pre- 
pared is  a  very  bland  mucilage,  much  used  in  the  South  as  a  demulcent 
drink  in  bowel  affections,  and  those  of  the  urinary  organs.  If  dried,  the 
leaves  should  be  treated  with  hot  water.  They  may  be  used  also  in  the 
form  of  an  emollient  cataplasm. 

IX.  MARSHMALLOW.  — ALTHAEA.   U.S. 

The  marshmallow,  Althaea  officinalis,  is  an  herbaceous  perennial 
plant,  growing  in  low  grounds,  and  on  the  borders  of  salt  marshes,  in 
Europe  and  the  United  States.  The  U.  S.  Pharmacopoeia  of  1850  re- 
cognized the  flowers  and  root  (ALTH^LE  FLORES,  and  ALTELE^E  RADIX, 
U.  S.  1850) ;  the  London,  the  root  only ;  the  Edinburgh,  the  root  and 
the  leaves.  Our  Pharmacopoeia  now  directs  only  the  root;  and  the 
British  has  unaccountably  omitted  the  medicine  altogether.  All  parts  of 
the  plant  abound  in  mucilage,  and  all  may  be  employed  ;  but  it  is  chiefly 
the  root  which  is  used  in  the  United  States.  It  is  imported. 

Marshmallow  root  is  in  somewhat  cylindrical  or  split  pieces,  several" 
inches  long,  about  as  thick  as  the  little  finger,  destitute  of  bark,  of  a 
downy  appearance  on  the  outside,  white,  of  a  slight  peculiar  odour,  and 
of  a  sweetish  taste.  It  imparts  mucilage  to  the  saliva  when  chewed. 
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Besides  the  gummy  matter,  the  root  contains  starch  and  sugar,  which 
are  extracted  by  decoction.  When  acted  on  by  cold  water,  it  yields  the 
mucilage  with  little  of  the  other  ingredients. 

Medical  Uses.  Marshmallow  is  employed  simply  as  a  demulcent ;  and 
its  applications  are  those  of  the  class  generally;  so  that  they  need  not 
be  repeated.  The  root  is  used  in  decoction,  which  may  be  prepared  by 
boiling  an  ounce  in  a  pint  of  water  down  to' twelve  fluidounces. 


2.  Saccharine  Demulcents. 

In  employing  the  term  saccharine  here,  I  consider  it  simply  as  imply- 
ing sweetness,  in  connection  with  substances  of  vegetable  origin,  with- 
out reference  to  the  property  of  undergoing  the  vinous  fermentation, 
which  has  been  considered  as  characteristic  of  the  true  sugars.* 

I.  SUGAR.  —  SACCHARUM.  U.  S.  —  SACCHARUM  ALBUM.  Br. 

By  the  term  sugar,  is  here  meant  the  ordinary  refined  sugar,  or  loaf 
sugar  of  the  table,  which  requires  no  description.  It  is  dissolved  in  half 
its  weight  of  cold,  and  in  all  proportions  of  hot  water ;  and  its  solution, 
when  of  a  certain  strength,  is  called  syrup.  Though  nearly  insoluble 
in  pure  alcohol,  it  is  dissolved  to  a  considerable  extent  by  officinal  alco- 
hol, and  freely  by  ardent  spirit  or  diluted  alcohol.  It  melts  with  heat, 
and,  at  a  somewhat  higher  temperature,  is  decomposed,  giving  out  an 
agreeable  odour,  with  a  black  residuary  substance  called  caramel. 
When  crystallized  from  its  watery  solution,  it  is  named  sugar-candy. 
Suddenly  cooled  from  a  state  of  fusion,  it  assumes  the  translucent  but 
amorphous  state,  in  which  it  is  called  barley-sugar.  It  has  the  import- 
ant property  of  preserving  organic  matters  from  decomposition,  and  the 
singular  effect  of  preventing  the  peroxidation  of  iron. 

Medical  Effects  and  Uses.  Sugar  has  a  low  grade  of  nutrient  power, 
which  adapts  it,  as  an  article  of  food,  to  states  of  inflammatory  and  fe- 
brile excitement.  But  nature  seems  not  to  have  intended  that  it  should 
be  a  chief  constituent  of  diet ;  for,  taken  largely,  it  cloys  and  oppresses 
the  stomach,  and,  when  digestion  is  feeble,  is  apt,  even  in  moderate 
quantities,  to  undergo  conversion  abnormally  into  acid  matter ;  which 

*  The  various  saccharine  substances,  in  solution,  have  been  demonstrated  by  Dr. 
Louis  Mandl,  of  Paris,  to  possess  extraordinary  osmotic  properties,  which  render 
them  exceedingly  fatal  to  the  lower  forms  of  organized  beings,  and  in  various  ways 
influential  in  the  animal  economy.  This  subject,  however,  will  be  more  appropri- 
ately considered  when  sugar  is  treated  of  among  the  parasiticides.  (Note  to  the  third 
edition.) 
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proves  irritant  both  to  the  stomach,  and  sympathetically  to  the  brain. 
Hence,  it  should  be  given  to  the  sick  only  in  small  quantities,  and,  as  a 
general  rule,  in  conjunction  with  other  nutritive  and  demulcent  sub- 
stances, which  it  flavours  agreeably. 

Sugar  is  supposed  to  be  laxative ;  and  in  its  impure  forms  undoubtedly 
is  so ;  but  pure,  as  now  considered,  it  has  little  if  any  effect  of  the  kind. 
It  is,  however,  decidedly  demulcent,  and  is  used  in  various  modes  in 
reference  to  this  property.  In  the  state  of  barley-sugar,  candy,  or  other 
form  of  confectionery,  or  incorporated  with  gum  in  the  form  of  gum  pec- 
toral, it  is  frequently  used  to  quiet  cough,  and  obviate  dryness  and  irri- 
tation of  throat  in  angina,  by  being  held  in  the  mouth,  and  allowed 
slowly  to  dissolve ;  and  it  certainly  often  contributes  to  the  comfort  of 
patients  in  this  way.  Dissolved  in  water,  so  as  to  be  agreeable  to  the 
taste,  it  is  given  as  a  demulcent  drink  in  febrile  and  inflammatory  dis- 
eases, especially  among  the  French,  with  whom  eau  sucre  is  held  in  no 
light  estimation.  More  frequently,  however,  it  is  conjoined  with  other 
demulcents,  as  gum,  flaxseed  mucilage,  and  the  different  amylaceous 
substances. 

Sugar,  though  in  general  so  bland,  appears  to  have  the  property  of 
highly  irritating  certain  tissues  in  a  morbid  state.  If  admitted  into  the 
cavity  of  a  carious  tooth,  it  not  unfrequently  brings  on  a  violent  attack 
of  toothache ;  and  it  was  at  one  time  thought  to  contribute  directly  to 
the  destruction  of  the  teeth ;  but  this  notion  has,  I  believe,  been  satis- 
factorily disproved. 

In  the  sick-room,  sugar  is  often  advantageously  employed  to  correct 
foul  odours,  by  being  placed  upon  burning  coals  in  a  shovel,  and  thus 
carried  around  the  apartment.  I  have  noticed  often,  that  it  does  not 
seem  to  act  merely  by  covering  disagreeable  scents  by  its  own  agreeable 
odour,  but  that  it  permanently  corrects  them ;  from  which  it  may  be  in- 
ferred, that  some  of  the  products  of  its  decomposition  exercise  a  chemi- 
cal influence  upon  the  unpleasant  and  unwholesome  emanations,  and 
that  sugar  may  consequently  be  a  real  prophylactic  agent. 

In  pharmacy,  sugar  is  used  in  the  formation  of  many  syrups,  in  the 
preparation  of  confections,  as  a  flavouring  and  suspending  medium  in 
mixtures,  and  as  an  excipient  in  the  pill  mass. 

Syrup  (SYRUPUS,  U.  S.,  Br.;  SYRTJPUS  SIMPLEX,  Ed.,  Dub.}  is  pre- 
pared by  dissolving  two  pounds  and  a  half  of  sugar  in  a  pint  of  water. 
It  may  be  used  for  most  of  the  purposes  above  mentioned. 

Syrup  of  Gum  Arabic  (SYRUPUS  ACACIAS,  U.  S.)  is  a  solution  of  gum 
arabic  and  sugar,  in  which  the  latter  ingredient  greatly  predominates ; 
the  proportions  being  two  ounces  of  gum,  fifteen  of  sugar,  and  eight 
fluidounces  of  water.  Sufficiently  diluted  with  water,  this  may  be  given 
as  a  demulcent  drink;  but  it  is  more  employed  as  a  pharmaceutical 
agent  in  forming  piils,  and  for  the  suspension  of  insoluble  substances  in 


832  LOCAL  EEMEDIES.  [PART  n. 

mixtures.     Half  a  fluidounce  of  it  may  be  used  in  the  preparation  of  a 
mixture  of  six  or  eight  fluidounces. 

II.  MOLASSES.  —  SYRUPUS  Fuscus.  U.S.  —  THERIACA.  Br. 

In  relation  to  the  two  forms  of  molasses,  and  their  laxative  effects,  see 
page  501.  I  allude  to  it  here,  merely  to  say,  that,  like  sugar,  from  which 
it  differs  not  only  by  its  impurities,  but  in  being  uncrystallizable,  it  is 
used  as  a  demulcent  drink  in  febrile  and  inflammatory  complaints.  It 
is  often  more  acceptable  to  the  palate  and  stomach,  under  these  circum- 
stances, than  pure  sugar,  though  also  more  liable  to  become  acid  in  the 
stomach.  I  have  found  few  drinks  more  agreeable  in  fever  than  very 
weak  molasses  and  water,  flavoured  with  lemon-juice,  with  a  piece  of 
toasted  bread  introduced,  and  then  cooled  with  ice.  Solidified  molasses 
is  much  employed  as  a  demulcent  in  coughs,  being  allowed  slowly  to 
dissolve  in  the  mouth. 

III.  LIQUORICE  ROOT.  —  GLYCYRRHIZA.  U.S.,Bi\ 
Origin  and  Properties.     Glycyrrhiza  glabra,  which  is  officinally  re- 
cognized as  the  source  of  this  root,  is  an  herbaceous  perennial,  inhabiting 
the  South  of  Europe,  and  in  general  the  countries  bordering  on  the 
Mediterranean,  and  cultivated  in  the  more  northern  parts  of  the  conti- 
nent. It  is  supposed  that  another  species,  G.  echinata,  which  grows  wild 
in  the  South  of  Italy,  may  contribute  to  the  commercial  supplies  of  the 
drug.     It  is  brought  to  this  country  from  different  ports  of  the  Mediter- 
ranean, and  is  derived  chiefly  from  Sicily,  Italy,  and  the  North  of  Spain. 

The  dried  root  is  in  long,  cylindrical  pieces,  about  as  thick  on  the 
average  as  the  finger,  wrinkled  longitudinally,  fibrous,  of  a  grayish-brown 
colour  on  the  surface,  and  yellow  within.  It  yields  a  soft,  loose,  yellow 
or  grayish-yellow  powder.  It  has  no  smell,  but  a  sweet,  mucilaginous, 
somewhat  acrid,  and  agreeable  taste.  Both  water  and  alcohol  extract 
its  virtues.  These,  so  far  as  the  demulcent  property  is  concerned,  re- 
side in  a  peculiar  sweet  principle,  called  glycyrrhizin.  The  principle 
upon  which  the  acrimony  depends  has  probably  not  been  completely 
isolated ;  though  an  oleo-resinous  matter  has  been  obtained,  having  an 
acrid  taste. 

Glycyrrhizin  is  a  yellow,  transparent,  very  sweet  substance,  scarcely 
soluble  in  cold,  but  very  soluble  in  boiling  water,  with  which  it  gelatin- 
izes on  cooling,  soluble  in  alcohol,  and  forming  insoluble  compounds 
with  the  acids.  It  differs  from  sugar  in  being  insusceptible  of  the  vinous 
fermentation.  As  it  exists  in  the  root,  it  is  supposed  to  be  rendered 
soluble  by  the  presence  of  inorganic  bases.  For  the  method  of  procur- 
ing it,  see  the  U.  S.  Dispensatory.  It  is  not  medically  employed  in  a 
separate  state. 

LIQUORICE  (Exlraclum  Glycyrrhizse,  U.  S.,  Br.)  is  obtained  by  boiling 
the  root  with  water,  and  evaporating  the  decoction.  Most  of  what  is 
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consumed  in  this  country  is  imported  from  the  Mediterranean ;  but  con- 
siderable quantities  are  at  present  made  here  from  the  imported  root. 
As  brought  from  abroad,  it  is  generally  in  cylindrical  rolls  often  some- 
what flattened,  or  in  cubical  masses,  and  is  usually  purified  for  medical 
use  by  solution  in  water,  and  evaporation.  It  is  thus  separated  from 
insoluble  matters,  and  in  some  degree  also  from  the  acrid  principle;  but 
it  is  doubtful  whether  the  latter  exemption  is  on  the  whole  a  merit,  con- 
sidered in  a  therapeutic  point  of  view.  Thus  refined,  it  is  in  various 
shapes,  sometimes  in  small  cylindrical  sticks  about  as  thick  as  a  pipe- 
stem,  sometimes  in  flattened,  lozenge-like  pieces. 

Liquorice  is  black,  hard,  brittle,  with  a  shining  fracture,  a  slight  odour, 
and  a  peculiar,  very  sweet,  somewhat  acrid  taste.  With  the  exception 
of  impurities,  it  is  almost  wholly  soluble  in  water. 

Medical  Effects  and  Uses.  Liquorice  root  and  its  extract  are  com- 
monly regarded  as  simply  demulcent ;  but,  from  their  usefulness  in  ca- 
tarrhal  affections,  taken  in  connection  with  their  acrid  taste,  I  am  dis- 
posed to  think  that  they  are  something  more,  and  that,  like  seneka,  they 
have  a  tendency  to  act  on  the  pulmonary  apparatus,  and  especially  on 
the  bronchial  mucous  membrane.  The  root  is  used  in  decoction,  generally 
associated  with  acrid  substances,  which  it  is  supposed  to  render  milder 
through  its  demulcent  properties,  while  it  improves  the  taste.  Thus,  it 
is  an  ingredient  in  the  officinal  decoctions  of  mezereon  and  guaiacum, 
and  compound  decoction  of  sarsaparilla,  and  is  very  frequently  asso- 
ciated with  seneka.  The  powder  is  much  employed  in  the  preparation 
of  confections,  and  is  an  excellent  excipient  for  liquids  made  into  pills, 
as  well  as  accompaniment  of  pills  in  the  pill-box.  To  the  latter  purpose 
it  is  adapted  by  its  absorbent  property,  by  which  it  prevents  the  pills 
from  adhering  together,  while  it  gives  them  a  coating  not  unpleasant  to 
the  taste. 

The  extract,  commonly  called  liquorice,  is  much  used  for  coughs,  as 
well  as  to  impart  flavour  and  demulcent  properties  to  mixtures  and 
lozenges,  especially  those  given  in  bronchial  affections.  It  is  also  often 
added  to  decoctions  and  infusions,  with  the  same  objects.  Held  in  the 
mouth,  and  allowed  slowly  to  dissolve,  it  alleviates  cough,  and,  in  chronic 
cases,  or  somewhat  advanced  stages  of  the  acute,  operates,  I  believe, 
favourably,  by  an  alterative  influence  on  the  diseased  membrane.  In 
cough  mixtures,  from  half  an  ounce  to  an  ounce  may  be  added  to  eight 
fluidounces  of  the  menstruum. 

IV.  GLYCERIN.— GLYCERINA.  U.  S.— GLYCERINHM.  £>•. 

Origin.  In  the  process  of  saponification,  when  a  fixed  oil  and  sali- 

fiable  base  react  together,  the  oil  is  resolved  into  certain  fatty  acids, 

which  combine  with  the  base  to  form  soaps,  and  into  a  substance  which 

may  be  obtained  separate,  and  which,  from  its  sweet  taste,  has  received 
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the  name  of  glycerin.     For  the  precise  method  of  preparing  it,  the 
reader  is  referred  to  the  U.  S.  Dispensatory. 

Properties.  Glycerin  is  a  liquid  of  the  consistence  and  appearance  of 
thin  syrup,  colourless  or  slightly  yellowish,  of  an  unctuous  feel,  inodo- 
rous, and  of  a  strong,  agreeable,  and  pure  sweetness.  It  is  heavier  than 
water.  One  of  its  most  remarkable  and  important  properties  is  that  it 
does  not  evaporate,  and  consequently  retains  its  liquid  form  unchanged. 
A  temperature  sufficient  to  vaporize,  decomposes  it.  At  a  full  red  heat, 
it  is  inflammable.  Water  and  alcohol  dissolve  it  in  all  proportions,  but 
it  is  insoluble  in  ether.  Its  own  solvent  powers  are  very  extensive,  and 
have  led  to  its  use  in  medicine  as  a  menstruum.  It  is  antiseptic  like 
sugar,  but  is  not  susceptible  of  the  vinous  fermentation.  It  appears  to 
have  basic  properties.  Its  ultimate  constituents  are  carbon,  hydrogen, 
and  oxygen ;  and,  theoretically,  it  is  a  hydrated  protoxide  of  a  compound 
radical,  called  glyceryle  (C6H7).  In  the  oils,  it  is  supposed  to  exist  in 
combination  with  the  fatty  acids,  without  its  equivalent  of  water. 

Medical  Effects  and  Uses.  Like  sugar,  glycerin  appears  to  be  nutri- 
tive and  demulcent ;  but  is  even  blander  in  its  effects  on  irritated  sur- 
faces than  proper  saccharine  solutions.  As  a  demulcent  for  external 
use,  its  essential  liquidity  renders  it  of  great  value,  and  places  it,  for 
some  purposes,  before  all  other  substances  of  the  class.  It  may  not  be 
so  directly  antiphlogistic  as  the  aqueous  solution  of  gummy  matters ; 
because  the  cooling  effect  of  evaporation,  and  the  direct  sedative  effects 
of  the  water  are  wanting ;  but,  for  preserving  softness  of  tissue,  and  pro- 
tecting against  irritant  influence  from  without,  it  is  superior,  or  at  least 
much  more  convenient ;  as  it  does  not  require  the  same  constant  watch- 
fulness to  prevent  drying.  Its  introduction  into  use  for  this  purpose  is, 
I  believe,  due  to  Mr.  Startin,  of  London. 

In  dryness  of  the  ear,  from  deficiency  or  too  great  solidity  of  the  ceru- 
men, and  consequent  deafness,  glycerin  is  an  excellent  remedy.  I  have 
found  it  equally  useful  in  the  annoying  dryness  of  the  mucous  membrane 
of  the  nostrils,  which  is  habitual  with  some,  and  is  often  connected  with 
chronic  inflammation.  In  either  of  these  cases,  it  may  be  introduced  by 
means  of  a  caniel's-hair  pencil,  or,  in  the  case  of  the  external  meatus, 
upon  raw  cotton.  M.  Toucher,  of  Paris,  employs  it  much  in  diseases  of 
the  eyes,  in  order  to  prevent  stiffness  of  the  external  parts,  and  the  forma- 
tion of  crusts  on  the  edges  of  the  eyelids.  It  may  be  applied  to  the 
edges  of  the  lids,  by  means  of  a  hair-pencil,  four  or  five  times  a  day,  and 
may  be  rubbed  by  the  finger  on  the  outer  surface  of  the  lids.  (Med.  T. 
and  Qaz.,  Oct.  1860,  p.  414.)  Dr.  E.  R.  Mayer,  of  Wilkesbarre,  Pa., 
has  used  it,  with  decided  advantage,  in  cases  of  pseudomembranous 
croup,  applying  it,  by  means  of  a  hair-pencil,  to  the  glottis,  at  the  same 
time  pressing  the  tongue  forward  and  downward  with  the  finger.  (Am. 
Journ.  of  Med.  Sci.,  April,  1858,  p.  339.)  M.  Bouchut  considers  it 
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superior  to  caustic  applications,  in  diphtheric  affections,  believing  it 
to  be  a  solvent  of  the  pseudomembranous  exudation.  (Med.  Times  and 
Gaz.,  May,  1858,  p.  485.)  In  irritative  cutaneous  eruptions,  it  is  an 
admirable  remedy ;  being  peculiarly  adapted  to  lichen,  prurigo,  herpes, 
eczema,  psoriasis,  and  lepra,  but  it  may  be  used  in  any  case  of  super- 
ficial irritation  or  inflammation  of  the  skin,  when  a  simple  demulcent  is 
wanted.  It  may  be  mixed  with  cataplasms  in  order  to  keep  them  moist, 
and  answers  the  same  useful  purpose  in  extracts  and  pills,  which  it  also 
guards  against  mustiness.  But  a  very  small  proportion  only  must  be 
added,  or  it  will  render  the  preparations  too  soft. 

Glycerin  was  several  years  since  proposed  as  an  internal  remedy  by 
Dr.  J.  L.  Crawcour,  who  considered  it  perfectly  bland  in  its  action  on 
the  animal  economy,  and  possessed  of  the  same  property  of  supporting 
nutrition,  and  obviating  the  tuberculous  and  scrofulous  tendency,  which 
has  given  so  much  reputation  to  cod-liver  oil.  He  gave  from  one  to 
three  di'achms  of  it  three  times  daily,  in  an  ounce  of  water,  in  phthisis 
and  strumous  affections.  (N.  J.  Med.  Reporter,  viii.  224,  from  New  Or- 
leans Med.  News  and  Hospital  Gazette.)  It  has  since  been  extensively 
used  with  a  view  to  improve  nutrition  and  invigorate  the  general  health ; 
and,  from  the  experiments  of  Dr.  H.  Lauder  Lindsay,  of  Perth,  would 
appear  to  have  some  effect  of  this  kind ;  though  it  is  not  easy  to  deter- 
mine how  far  the  results  obtained  by  him  were  simple  consequences,  and 
how  far  effects.  (Ed.  Med.  Journ.,  ii.  208.)  It  has  been  given  also 
with  asserted  advantage  in  dysentery,  being  administered  as  a  demulcent 
both  by  the  mouth  and  rectum. 

Some  reference  has  been  made  above  to  its  pharmaceutic  uses.  Its 
solvent  properties  promise  to  render  it  very  useful  as  a  vehicle  for  other 
medicines,  whether  to  be  taken  internally,  or  applied  to  the  surface.  It 
dissolves  generally  the  same  substances  as  water,  and  some  that  water 
does  not,  and  so  also  as  regards  alcohol.  According  to  MM.  Cap  and 
Garot,  it  approaches  closely  in  its  solvent  powers  to  diluted  alcohol. 
Among  the  medicines  which  it  dissolves  in  considerable  proportion,  and 
which  are  insoluble,  or  of  difficult  solubility  in  water,  are  iodine  of  which 
it  takes  up  one  part  in  100,  biniodide  of  mercury,  sulphate  of  quinia 
which  is  dissolved  by  it  as  freely  as  by  alcohol,  and  gallic  acid  of  which 
it  dissolves  one  part  in  12.  Strychnia  is  soluble  in  300  parts,  veratria 
in  96,  and  atropia  in  50 ;  and  all  much  more  so  than  in  water.  Tartar 
emetic  is  soluble  in  30  parts.  These  are  important  facts,  and  suggestive 
of  useful  practical  applications.  (Journ.  de  Pharm.  et  de  Ghim.,  3eser., 
xxvi.  81,  Aug.  1854.)  It  has  been  used  as  a  vehicle  of  tannic  acid  in 
leueorrhoaa  and  fissures  of  the  anus,  and  of  borax  in  fissures  of  the  tongue. 
An  ointment  composed  of  five  parts  of  glycerin  and  one  of  starch  is  used 
by  Prof.  Simon,  of  Berlin,  as  an  excellent  excipient  of  medicines  to  be 
used  locally.  (Dub.  Hosp.  Gaz.,  Feb.  1,  1860,  p.  41.) 
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3.  Amylaceous   Demulcents. 

The  substances  belonging  to  this  division  are  less  demulcent  than  the 
preceding;  but  are  occasionally  used  for  this  effect,  and  very  much  for 
nutritive  purposes.  They  require  attention,  therefore;  and  I  do  not 
know  where  better  to  place  them. 

It  will  be  most  convenient,  under  this  general  head,  to  notice  a  few  of 
the  characteristic  properties  of  sta,rch,  as  a  peculiar  proximate  principle, 
which  the  physician  must  be  acquainted  with,  in  order  to  employ  the 
amylaceous  substances  intelligently.  We  shall  thus  spare  ourselves  use- 
less repetition  in  treating  of  the  several  preparations  distinctly.  Starch, 
when  pure  and  unchanged,  is  white,  in  the  form  of  a  powder  or  of  pul- 
verulent lumps,  inodorous  and  nearly  tasteless,  insoluble  in  cold  water 
and  in  alcohol,  but  readily  dissolved  by  boiling  water,  which  retains  a 
small  proportion  on  cooling.  If  the  boiling  water  has  taken  up  more 
than  can  be  held  in  solution  upon  cooling,  the  liquid  assumes  a  soft, 
semifluid,  gelatinous  character.  The  starch  that  has  thus  been  dissolved, 
continues  afterwards,  on  being  obtained  in  the  dried  state,  soluble  in  cold 
water.  Exposed  to  dry  heat,  starch  undergoes  a  change  which  renders 
it  partially  soluble  in  cold  water;  and  the  same  effect  is  produced  in 
some  degree  by  rubbing.  These  peculiarities  are  explained  by  the  organic 
constitution  of  starch  discovered  by  the  microscope.  It  consists  of  minute 
granules,  made  up  of  concentric  layers,  the  outer  of  which  are  insoluble 
in  water,  the  inner  soluble ;  so  that,  when  exposed  to  heat,  moist  or  dry, 
the  outer  coating  is  ruptured,  and  water,  being  enabled  to  penetrate  the 
interior,  comes  into  contact  with  the  soluble  portion,  and  dissolves  it. 
Starch  is  characterized  by  forming  a  deep-blue  compound  with  free 
iodine.  Like  sugar  and  gum,  it  consists  of  carbon  combined  with  hy- 
drogen and  oxygen  in  the  proportion  in  which  these  principles  unite  to 
form  water.  The  different  kinds  of  starch  have  granules  of  a  peculiar 
and  characteristic  formation,  by  which  the  varieties  maybe  distinguished. 

I.  WHEAT  STARCH.  — AMYLUM.  U.  S.,  Br. 

The  reader  is  referred  to  the  U.  S.  Dispensatory  for  an  account  of  the 
mode  of  preparing  this  substance,  and  of  its  peculiar  sensible  and  chemi- 
cal properties.  In  decoction,  it  is  used  chiefly  as  a  vehicle  for  substances 
given  by  enema,  when  it  is  desirable  as  much  as  possible  to  obtund  their 
acrimony,  and  thus  enable  them  to  be  retained.  It  may  also  be  admin- 
istered alone,  as  an  injection,  in  order  to  allay  irritation  of  the  rectum 
by  its  demulcent  property.  In  the  powdered  state,  it  is  sometimes 
dusted  over  irritated  surfaces,  to  prevent  excoriation,  and  absorb  acrid 
secretions.  In  cases  of  poisoning  from  free  iodine,  starch  should  be  in- 
troduced freely  into  the  stomach  as  an  antidote. 
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Mucilage  of  Starch  (MUCILAGO  AMYLT,  Br.;  DECOCTUM  AMYLI,  Lond.) 
is  prepared  by  boiling  for  a  short  time  two  drachms  of  the  starch  in  ten 
fluidounces  of  water.  It  has  a  whitish  gelatinous  appearance  on  cool- 
ing. When  it  is  given  by  injection,  as  a  vehicle  for  laudanum,  one  or 
two  fluidounces  may  be  used  at  once ;  when  as  a  mere  demulcent,  from 
four  fluidounces  to  a  pint. 

II.  ARROW-ROOT.— MARANTA.  U.S.,  Lond.,  .&/.  — MA- 
RANTA ARUNDINACEA.  Dub. 

Origin  and  Properties.  Though  formerly  recognized  by  all  the  Bri- 
tish Colleges,  this  has  been  omitted  in  the  British  Pharmacopoeia  of 
1864.  It  is  obtained  from  the  root  or  rhizome  of  Maranta  arundinacea, 
and  other  species  of  Maranta,  herbaceous  perennials,  growing  in  the 
West  Indies,  where,  as  well  as  in  our  own  southernmost  States,  they 
are  cultivated  for  the  sake  of  this  product.  It  is  prepared  by  agitating 
the  bruised  roots  with  water,  which  holds  the  separated  starch  in  sus- 
pension, and  which,  being  strained,  and  permitted  to  stand,  deposits 
the  powder.  This  being  washed  and  dried  in  the  sun,  constitutes  the 
arrow-root  of  the  shops.  It  is  in  the  form  of  a  fine  white  powder,  or 
easily  pulverized  lumps,  very  light,  and  possessed  of  all  the  properties  of 
starch,  of  which  it  is  a  very  pure  specimen.  It  should  be  free  from  smell 
or  taste. 

Medical  Uses.  Arrow-root  is  used  more  for  food  for  the  sick  than  as 
a  demulcent,  though,  while  performing  the  former  office,  it  also  fre- 
quently does  good  incidentally  in  the  latter  capacity.  Its  perfectly 
bland,  and  moderately  nutritive  properties,  adapt  it  to  febrile  and  inflam- 
matory diseases,  especially  in  approaching  convalescence,  and  in  irri- 
tated states  of  the  stomach  and  bowels.  It  is  used  in  infantile  cases, 
and  not  unfrequently  as  a  digestible  article  of  diet  for  healthy  children 
after  weaning,  or  when  insufficient  milk  is  afforded  by  the  nurse.  A 
tablespoonful  is  sufficient  for  a  pint  of  water.  The  powder  should  first 
be  mixed  with  a  little  cold  water,  and  afterwards  stirred  with  boiling 
hot  water.  On  cooling  it  forms  a  whitish  gelatinous  solution.  If  the 
arrow-root  is  added  largely,  a  solid  jelly-like  mass  results.  The  powder 
is  often  also  boiled  with  milk,  or  with  a  mixture  of  milk  and  water,  as  a 
diet  for  children  and  the  sick,  when  support  is  required,  as  in  typhoid 
cases,  and  in  convalescence.  Sugar  or  molasses,  lemon-juice,  or,  if  not 
contraiudicated,  a  little  wine  may  be  added  to  the  pure  aqueous  solu- 
tion, to  improve  its  flavour. 

Several  other  forms  of  starch,  procured  from  different  sources,  and 
having  more  or  less  of  the  appearance,  and  sometimes  bearing  the  name 
of  arrow-root,  have  been  substituted  for  it ;  but  it  is  rare  to  find  any 
one  so  pure,  and  so  free  from  all  unpleasant  taste.  Among  these  may 
be  mentioned  purified  potato-starch ;  a  preparation  made  in  the  South 
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Sea  Islands  from  a  species  of  Tacca,  called  the  Tacca  arrow-root,-  and 
the  tous-les-mois  or  canna,  from  an  undetermined  species  of  Canna, 
supposed  to  be  G.  coccinea,  growing  in  the  West  Indies.  The  last 
mentioned  is  a  very  fine  variety  of  starch,  and  may  be  employed  for 
the  same  purposes,  and  in  the  same  manner  as  arrow-root. 

III.  SAGO.  U.  S.,  Lond.,  Ed.,  Dub. 

Origin  and  Properties.  Like  the  preceding,  this  has  been  omitted  in 
the  British  Pharmacopoeia.  Sago  is  prepared  from  the  pith  of  the  stem 
of  an  East  India  palm,  called  Sagus  Rumphii,  and  probably  other  trees 
of  the  same  family.  The  stem  is  cut  into  billets,  which  are  split ;  and 
the  pith  extracted  from  it  is  agitated  with  water,  so  as  to  separate  the 
starch.  This  being  suspended  in  the  water,  subsides  when  the  latter 
is  poured  off,  and  allowed  to  rest.  The  moist  paste  thus  procured  is 
rubbed  into  grains  and  dried.  This  constitutes  the  common  sago.  It  is 
produced  in  great  abundance  in  the  Moluccas,  and  other  East  India 
Islands.  At  Malacca  and  Singapore,  it  undergoes  a  refining  process, 
and  is  converted  into  what  is  called  in  commerce  pearl  sago.  The 
latter  must  be  exposed  to  heat  in  its  preparation,  as  it  is  partially  solu- 
ble in  cold  water. 

Common  Sago  is  in  grains  of  varying  size,  the  largest  scarcely  so 
large  as  a  small  pea,  of  a  whitish,  grayish,  or  brownish-gray  colour, 
often  mixed  with  a  grayish  powder,  and  more-  or  less  impure.  Pearl 
sago,  which  should  be  chosen  for  medical  use,  is  in  hard,  round  grains, 
of  more  uniform  size,  about  as  large  as  the  head  of  a  pin,  of  a  lighter 
colour,  but  not  perfectly  white,  often  somewhat  translucent,  bright,  and 
clean.  Both  varieties  consist  almost  exclusively  of  starch ;  the  common 
sago  being  quite  insoluble  in  cold  water,  the  pearl  slightly  soluble  from 
the  cause  above  mentioned. 

Medical  Uses.  Sago  is  employed  exclusively  as  an  article  of  diet,  and 
for  this  purpose  is  very  useful  in  low  fevers,  and  convalescence  from 
acute  diseases.  In  consequence  of  its  hardness,  it  requires  to  be  boiled 
for  some  time  to  effect  a  complete  solution ;  and,  as  it  is  given  generally 
in  a  feeble  condition  of  the  digestive  organs,  care  should  be  taken  that 
the  grains  are  completely  broken  up,  so  as  to  facilitate  digestion.  From 
half  an  ounce  to  an  ounce  may  be  boiled  in  a  pint  of  water,  according 
to  the  richness  of  the  preparation  wanted.  A  tablespoonful  is  ordi- 
narily sufficient.  The  liquid  should  be  constantly  stirred  during  the 
process ;  and,  if  any  hard  grains  remain,  they  should  be  separated  by 
straining.  Sugar  and  lemon-juice  may  be  added  if  desired,  and  a  little 
wine  and  nutmeg  in  feeble  states  of  the  system. 

IY.  TAPIOCA.  U.  S.,  Ed.,  Dub. 

Origin  and  Properties.  The  British  Pharmacopoeia  has  omitted  this 
with  the  two  preceding  articles.  It  is  the  product  of  Janipha  Mani- 
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hot,  the  mandioca  or  cassava  plant,  a  shrubby  plant,  indigenous  in  S. 
America,  where,  especially  in  Brazil,  it  is  largely  cultivated  for  food. 
There  are  two  varieties,  one  the  sweet,  the  other  the  bitter  cassava,  of 
which  the  latter,  though  its  root  is  poisonous  in  the  recent  state,  is  most 
largely  cultivated  on  account  of  its  productiveness.  By  exposure  to 
heat,  however,  the  poisonous  properties,  which  have  been  ascribed  to 
hydrocyanic  acid,  are  entirely  dissipated,  and  the  root  becomes  perfectly 
safe.  It  is  used  in  various  ways,  and  enters  largely  into  the  diet  of  the 
people.  Tapioca  is  obtained  by  expressing  the  root.  The  liquid  thus 
obtained,  being  allowed  to  stand,  deposits  starch,  which  is  washed,  and 
afterwards  prepared  by  exposure  to  heat. 

It  is  in  irregular,  very  rough,  hard,  white  grains,  inodorous,  of  a 
very  feeble  taste,  and  with  all  the  properties  of  starch ;  being,  however, 
slightly  soluble  in  cold  water,  in  consequence  of  the  heat  employed  in 
its  preparation. 

Medical  Uses.  Its  uses,  and  mode  of  preparation  are  so  exactly  the 
same  as  those  of  sago,  that  nothing  more  is  necessary  than  to  refer  to 
what  was  said  of  that  form  of  starch. 

Y.  PEARL  BARLEY. — HORDEUM.  U.  S.,  Br. 

Origin  and  Properties.  Pearl  barley  consists  of  the  grains  of  com- 
mon barley,  or  fruit  of  Hordeum  vulgare  and  H.  distichon,  deprived 
of  their  exterior  coating,  and  smoothed  and  polished  in  a  mill.  They 
are  small  oval  bodies  about  a  line  in  length,  with  a  longitudinal  mark  on 
one  side,  smooth,  and  white.  Pearl  barley  contains  a  large  proportion 
of  starch,  with  a  little  gum  and  sugar,  which  it  yields  to  boiling  water. 

Medical  Uses.  The  decoction  of  barley,  or  barley-water,  as  it  is  com- 
monly called,  is  very  much  used,  as  a  bland,  demulcent,  and  sufficiently 
nutritive  drink,  in  febrile  and  inflammatory  diseases,  and  fully  deserves 
its  reputation.  Some  care  is  requisite,  in  its  preparation,  to  guard 
against  mustiness,  or  other  source  of  unpleasant  taste,  or  irritant  eifect ; 
as  its  chief  merit  depends  upon  its  being  acceptable  to  the  palate  and 
stomach. 

The  officinal  Decoction  (DECOCTUM  HORDEI,  U.  S.,  Br.)  is  prepared  by 
taking  two  troyounces  of  pearl  barley,  washing  it  well  with  cold  water, 
which  is  to  be  thrown  away,  then  boiling  it  for  a  little  while  with  half 
a  pint  of  water,  which  also  is  to  be  thrown  away ;  and  lastly  boiling  the 
grains  thus  purified  with  four  pints  of  water  down  to  two.  Every  phy- 
sician should  be  familiar  with  this  process,  so  as  to  be  able  to  give  proper 
instruction  to  nurses.  It  may  be  flavoured  with  sugar,  etc.,  if  desired. 

A  Compound  Decoction  (DECOCTUM  HORDEI  COMPOSITUM,  Loud.; 
MISTURA  HORDEI,  Ed.)  was  formerly  prepared  by  adding  to  the  two 
pints  of  simple  decoction  prepared  as  above,  two  ounces  of  figs,  half  an 
ounce  of  bruised  liquorice  root,  two  ounces  of  stoned  raisins,  and  a  pint 
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of  water,  then  boiling  to  two  pints,  and  straining.  The  decoction  was 
thus  rendered  more  nutritive,  more  demulcent,  and  more  agreeable  to 
the  taste ;  but  could  not  be  given  so  freely  in  a  very  delicate  condition 
of  the  stomach.  It  is  not  at  present  officinal. 

VI.  ICELAND  MOSS.  — CETRARIA.  U.  S.,  Br.  —  LICHEN  Is- 

LANDICUS.  Dub. 

Origin  and  Properties.  Cetraria  Islandica,  or  Iceland  moss,  is  a 
small  plant,  from  two  to  four  inches  high,  growing  in  the  northern  re- 
gions of  Asia,  Europe,  and  America,  and  abundant  in  some  parts  of 
New  England.  The  whole  plant  is  used.  It  consists  of  a  dry,  stiff 
frond  or  leaf,  much  divided,  irregular  in  shape,  and  in  the  original  state 
fringed  with  hairs  upon  the  edges,  most  of  which,  however,  have  been 
lost  as  it  is  found  in  the  shops.  The  colour  is  a  mixture  of  different 
hues,  irregularly  dispersed,  grayish-white,  brownish,  and  reddish ;  there 
is  no  odour;  and  the  taste  is  bitter  and  mucilaginous.  The  moss  im- 
parts all  its  virtues  to  boiling  water.  The  important  constituents  are 
a  starch-like  substance  in  large  proportion,  constituting  about  45  per 
cent.,  and  a  bitter  principle  amounting  to  3  per  cent.  There  is,  besides, 
a  little  gum  and  sugar.  The  starch-like  substance  is  insoluble  in  cold 
water,  but  is  extracted  by  boiling  water,  and  gelatinizes  on  cooling.  In 
these  respects  it  resembles  starch,  as  also  in  producing  a  blue  colour 
with  iodine ;  but,  as  it  differs  in  some  other  points,  it  has  been  called 
lichenin.  The  bitter  principle  is  named  cetrarin.  It  maybe  separated 
by  macerating  the  plant  in  a  very  feeble  solution  of  carbonate  of  potassa, 
which  leaves  the  nutritive  and  demulcent  principle,  to  be  afterwards 
extracted  by  boiling  with  water.  Prepared  in  this  way,  the  moss  is 
used  as  food,  in  times  of  scarcity,  by  the  poorer  population  of  some 
northern  regions. 

Medical  Effects  and  Uses.  Iceland  moss  unites  gentle  tonic  with  its 
nutritive  and  demulcent  properties,  and  has  consequently  been  employed 
in  cases  offering  indications  for  these  two  effects,  as  in  chronic  pectoral 
affections  with  hectic  symptoms,  chronic  dysentery  and  diarrhoea,  and 
dyspepsia.  Much  was  at  one  time  hoped  for,  in  phthisis,  from  a  diet 
consisting  mainly  of  a  decoction  of  the  moss;  but  experience  has 
falsified  all  such  expectations.  It  may  be  advantageously  employed 
with  a  view  to  its  tonic,  nutritive,  and  demulcent  effects  ;  but  this  is  all. 
It  has  been  proposed  to  deprive  it  of  its  bitter  principle,  and  then  pre- 
pare it  by  decoction ;  but  it  thus  loses  the  tonic  property,  and  becomes 
a  simple  demulcent  article  of  diet,  in  no  respect  superior  to  most  of  the 
class,  and  inferior  to  many.  It  is  used  almost  exclusively  in  decoction. 

The  officinal  Decoction  (DECOCTUM  CETRARI^E,  U.  S.,  Br.)  is  made  by 
boiling  half  a  troyounce  of  the  moss  in  a  pint  of  water  for  fifteen  minutes, 
straining  with  compression,  and  then  adding,  through  the  strainer,  suf- 
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ficient  water  to  make  the  decoction  measure  a  pint.    The  whole  may  be 
taken,  in  separate  doses,  in  the  period  of  twenty-four  hours. 

TIL  IRISH  MOSS  OR  CARRAGEEN.  —  CHONDRUS.  U.S. 

Origin  and  Properties.  This  is  the  Chondrus  crispus  (Fucus  crispus, 
Linn.),  which  grows  on  rocks  and  stones  on  the  sea  coasts  of  Europe, 
and  in  peculiar  abundance  on  the  Atlantic  shore  of  Ireland,  where  it  is 
chiefly  gathered.  It  consists  of  a  slender  frond,  sometimes  a  foot  in 
length,  gradually  expanding  as  it  ascends  to  a  width  of  two  or  three 
lines,  then  dividing  and  subdividing  into  linear  lobes,  and  often  much 
curled  in  the  direction  of  its  length.  It  is  translucent,  of  a  cartilaginous 
consistence,  a  yellowish  or  yellowish-white  colour,  a  slight  odour,  and 
a  peculiar  but  feeble  taste,  recalling  that  of  sea  plants  in  general.  It 
swells  and  softens  with  cold  water,  but  does  not  dissolve.  Boiling  water 
extracts  nearly  80  per  cent,  of  a  principle  analogous  to  pectin,  but  some- 
what peculiar,  for  which  the  name  of  carrageenin  has  been  proposed. 
Minute  quantities  of  iodine  and  bromine  have  been  detected  in  it ;  but 
their  presence  is  doubted  by  some,  and  they  can  scarcely  add  appre- 
ciably to  the  virtues  of  the  moss. 

Medical  Effects  and  Uses.  Irish  moss  is  simply  demulcent  and  nutri- 
tive, and  may  be  used  for  the  same  purposes  as  the  amylaceous  sub- 
stances already  described,  over  which  it  has  little  if  any  advantage.  It 
has  been  recommended  in  pectoral  diseases,  scrofulous  complaints,  and 
chronic  diseases  of  the  bowels  and  urinary  organs,  under  the  impression 
that  it  possessed  special  virtues;  but  time  has  fixed  its  value  as  above 
stated.  It  is  prepared  in  decoction  by  boiling  an  ounce  in  a  pint  and  a 
half  of  water  to  a  pint,  and  flavoring  to  suit  the  taste.  It  is  often  also 
boiled  with  milk,  when  the  latter  is  thought  to  be  indicated.  No  doubt, 
an  exclusive  diet  of  Irish  moss  with  milk  would  prove  extremely  useful 
in  many  cases  of  disorder  of  the  bowels.  In  order  to  remove  adhering 
substances  which  may  injure  its  flavour,  it  should  be  steeped,  for  a  few 
minutes,  in  cold  water  before  the  decoction  is  prepared. 

VIII.  SWEET  ALMONDS.  — AMYGDALA  DULCIS.  U.S.— 
AMYGDALA.  Br. 

These  are  too  well  known  to  require  description.  I  introduce  them 
here,  as  an  excellent  demulcent,  well  calculated  for  pectoral  and  bowel 
affections,  in  which  this  class  of  medicines  is  indicated.  Though  they 
contain  no  starch,  and  but  a  small  portion  of  sugar  and  gum,  yet  they 
abound  in  albumen  and  fixed  oil,  which  jointly  operate  quite  as  advan- 
tageously as  the  other  demulcent  principles  mentioned.  These  two 
principles  they  yield  to  cold  water  rubbed  up  with  them,  forming  a  fine 
white  milky  emulsion,  of  an  agreeable  flavour,  in  which  the  albumen  is 
dissolved,  and  the  oil  held  in  suspension  by  the  former  principle.  This 
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emulsion  may  be  used  externally,  as  a  lotion,  in  irritated  and  inflamed 
states  of  the  skin,  and  may  be  taken  internally  in  irritative  affections  of 
the  bowels,  urinary  organs,  and  bronchial  tubes.  It  serves  admirably 
as  a  vehicle  for  expectorant  medicines ;  but,  as  it  does  not  keep  well,  it 
must  be  prepared  frequently,  as  needed. 

In  consequence  of  their  want  of  starch,  sweet  almonds  may  very  prop- 
erly enter  into  the  diet  of  diabetic  patients,  as  a  substitute  for  bread 
and  other  amylaceous  substances. 

The  bitter  almonds  form  a  similar  emulsion,  but  superadd  the  effects 
of  hydrocyanic  acid,  which  render  them  still  more  beneficial  in  pectoral 
and  cardiac  diseases,  and  for  external  use  in  irritable  conditions  of 
cutaneous  disease. 

Almond  Emulsion  or  Almond  Mixture  (MISTURA  AMYGDALAE,  U.  S.) 
is  made  by  macerating  half  a  troyounce  of  sweet  almonds  in  water,  to 
facilitate  the  removal  of  the  skin,  after  which  they  are  to  be  beaten 
thoroughly  in  a  mortar  with  half  a  drachm  of  finely  powdered  gum 
arabic  and  two  drachms  of  sugar,  and  the  whole  rubbed  with  half  a  pint 
of  distilled  water  gradually  added.  The  emulsion  is  then  to  be  strained. 
A  pint  or  more  of  this  may  be  taken  in  twenty -four  hours,  in  doses  of 
a  wineglassful  or  teacupful. 

A  similar  mixture  may  be  made  with  bitter  almonds,  and  a  table- 
spoonful  given  for  a  dose,  in  pectoral  and  cardiac  complaints. 

A  Syrup  of  Almonds  (SYRUPUS  AMYGDALAE,  U.  S.),  commonly  called 
Syrup  of  orgeat,  is  directed  in  our  Pharmacopoeia  to  be  made  from  a 
mixture  of  sweet  and  bitter  almonds  (12  parts  of  the  former  to  4  of  the 
latter),  by  first  forming  a  liquid  emulsion  with  water  and  a  little  sugar, 
and,  after  straining,  adding  sugar  so  as  to  form  a  syrup.  This  is  at 
once  nutritive,  demulcent,  and  moderately  sedative,  and  may  with  great 
propriety  be  added  to  cough  mixtures. 

IX.  WHEAT  BRAN.  —  TRITICI  FURFUR. 

Bran  contains  a  little  starch,  albumen,  and  probably  gum,  which  it 
yields  to  water,  forming  a  mucilaginous  infusion,  which  may  be  advan- 
tageously used  for  general  baths,  in  cutaneous  affections.  I  have  fre- 
quently employed  the  remedy  in  these  cases,  and  have  had  reason  to  be 
satisfied  with  its  effects.  From  half  a  peck  to  a  peck  of  the  bran  may 
be  put  in  each  bath,  of  which  the  water  may  be  heated  to  95°  or  100°, 
according  as  the  affection  is  acute  or  chronic. 
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III. 

EMOLLIENTS. 

EMOLLIENTS,  as  here  considered,  are  substances  capable  of  forming  a 
soft,  slightly  adhesive  mass,  perfectly  bland  and  unirritating,  which, 
when  applied  to  the  skin,  has  the  effect  of  softening  and  relaxing  its 
tissue.  I  confess  that  there  is  no  very  distinct  line  of  demarcation  be- 
tween this  class  and  that  of  the  demulcents ;  and  one  of  the  methods, 
by  which  the  medicines  belonging  to  it  act  usefully  in  disease,  is  that 
which  characterizes  the  succeeding  class  of  protectives.  Yet  there  are 
points  of  difference  sufficient,  I  think,  to  justify  a  retention  of  these 
agents  in  a  distinct  and  long  recognized  association.  Thus,  emollients, 
as  here  defined,  have  definite  limits  of  action,  and  are  exclusively 
external.  Demulcents  may  be  used  to  any  extent  upon  the  surface, 
and  are  frequently  used  internally.  One  of  the  main  offices  per- 
formed by  the  demulcents  is  to  mingle  with  acrid  substances,  and 
diminish  or  obtund  their  acrimony.  This  office  cannot  be  performed  by 
the  emollients.  These  have  a  deeper  effect  upon  the  tissues  than  the 
demulcents,  which  for  the  most  part  operate  upon  the  surface  of  appli- 
cation exclusively.  On  the  other  hand,  the  emollients  differ  from  the 
protectives  in  the  softening  and  relaxing  effect  produced  by  the  moist 
or  liquid  matter  incorporated  with  them,  while  they  may  be  less  effi- 
cient upon  the  mere  principle  of  excluding  the  air,  which  they  do  but 
partially. 

So  far  as  they  are  a  distinct  class  of  remedial  substances,  the  emol- 
lients are  merely  the  recipients  of  the  fluids,  which  are  the  real  agents 
in  all  the  dynamic  results  produced.  Thus,  flaxseed  meal  is  an  emol- 
lient ;  but  it  is  the  liquid  thaf  may  be  mixed  with  it  which  really  pro- 
duces the  effects.  There  are  only  two  liquids  which  have  this  property; 
water,  namely,  and  glycerin.  The  fixed  oils  often  form  a  part  of  the 
emollient  application,  calculated  to  give  it  the  due  consistence,  and 
therefore  belong  to  the  class ;  but  the  oils  alone  are  inadequate  to  the 
effects  aimed  at.  No  one  would  expect  the  influence  exercised  by  emol- 
lients, from  a  mixture  of  one  of  the  fixed  oils  with  sawdust.  Water  is 
almost  always  the  active  principle;  and  the  substances  here  called 
emollients  merely  afford  the  means  of  applying  it  in  the  required 
method.  Glycerin  has  probably  the  same  Or  very  similar  powers  with 
water ;  but  experience  has  not  determined  the  point  definitively. 
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The  emollients  are  employed  in  the  form  of  poultice  or  cataplasm. 
Water,  by  means  of  them,  is  confined  within  certain  limits,  at  the  tem- 
perature of  the  body,  and  is  steadily  thus  applied,  for  a  considerable 
length  of  time,  so  as  to  be  able  endosmotically  to  penetrate  the  tissues, 
and  to  an  indefinite  depth.  The  water,  thus  present  in  the  tissues,  in 
excess,  exercises  its  sedative  influence  upon  them,  reduces  their  vital 
force,  and  diminishes  their  action.  Perhaps  its  presence  between  the 
molecules,  by  somewhat  separating  them,  lessens  their  vital  cohesion 
by  a  kind  of  mechanical  influence.  But,  however  the  effect  may  be 
produced,  it  is  the  water  that  produces  it.  The  fixed  oils  are  incapable 
of  thus  acting.  They  cannot  sufficiently  penetrate  the  tissues. 

Under  the  operation  of  one  of  these  emollients,  the  parts  beneath 
often  swell  considerably,  and  become  obviously  soft  and  flaccid  to  the 
touch.  If  applied  over  a  wounded  or  abraded  surface,  by  a  long  con- 
tinuance, they  will  often  produce  so  flabby  a  condition  as  to  favour  the 
growth  of  fungous  granulations. 

As  therapeutic  agents,  they  are  used  chiefly,  if  not  exclusively,  in  in- 
flammation or  vascular  irritation ;  and  they  prove  curative  in  these  cases 
mainly  by  their  sedative  agency.  If  the  inflammation  of  parts  beneath 
has  advanced  to  a  certain  stage,  they  often  hasten  suppuration.  This 
they  do  simply  by  diminishing  the  vital  force  in  the  inflamed  part,  in 
consequence  of  which  the  exuded  fibrin,  instead  of  undergoing  organi- 
zation, perishes,  and  is  converted  into  pus.  By  thus  promoting  the 
formation  of  abscesses,  they  often  hasten  the  cure.  But,  in  the  earlier 
stage,  or  when  the  violence  of  the  inflammation  falls  short  of  the  sup- 
purating point,  they  favour  its  resolution  by  direct  sedation.  In  mere 
vascular  irritation,  which  has  not  yet  amounted  to  inflammation,  they 
will  be  even  more  influential.  Hence  the  use  of  emollient  poultices  in 
all  superficial  inflammations,  whether  idiopathic,  or  the  result  of  a 
wound,  or  any  other  kind  of  injury.  Their  action  extends  also  to  the 
subcutaneous  tissue.  Hence  their  universal  employment  in  boils  and 
phlegmons.  The  inflamed  lymphatic  glands  feel  the  same  influence ;  as 
also  do  the  arteries,  veins,  and  absorbents  of  the  extremities.  The  secret- 
ing glands  outside  of  the  great  cavities  are  equally  benefited.  Emol- 
lient poultices,  in  inflammation  of  the  testicles,  and  of  the  salivary 
glands,  often  produce  the  most  happy  antiphlogistic  effects. 

But  what  shall  we  say  of  their  influence  over  inflammation  of  the 
tissues  within  the  cavities  ?  I  agree  with  those  who  believe  that  they 
are  very  efficient  auxiliaries  to  other  antiphlogistic  remedies,  in  these 
cases,  at  least  in  many  of  them.  In  pleurisy,  peritonitis,  enteritis,  gas- 
tritis, dysentery,  and  bronchitis,  I  believe  they  exercise  very  happy  ef- 
fects. But  they  must  be  very  large,  retained  steadily  for  days,  and 
frequently  renewed  so  as  to  be  always  kept  moist.  Thus,  in  peritonitis 
and  enteritis,  the  whole  anterior  surface  of  the  abdomen  should  be 
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covered.  I  can  conceive  that,  in  these  cases,  the  water  may  enter  the 
vessels  and  dilute  the  whole  blood,  by  affecting  that  which  is  circulat- 
ing through  the  vessels  beneath.  I  have  no  doubt  that  pediluvia  do  act 
upon  this  principle  to  a  considerable  extent;  and  so  may  poultices.  But 
that  cannot  be  the  main  agency ;  as  otherwise  poultices  to  the  extremi- 
ties should  have  the  same  effect.  Their  influence  in  internal  inflamma- 
tions may  be  explained  in  two  ways.  The  mucous  surfaces  sympathize 
with  the  skin,  and  may,  when  inflamed,  feel  a  sedative  influence  exerted 
upon  the  surface  of  the  body.  As  regards  the  serous  tissues,  which  are 
in  contact  with  the  walls  of  the  cavity,  the  water  may  possibly  reach 
them  from  the  surface,  and  thus  act  on  them  directly.  In  relation  to 
inflammation  of  the  parenchymatous  tissues,  I  do  not  think  the  poul- 
tices are  so  effectual  as  in  those  of  the  membranes.  Certainly,  either 
of  the  explanations  just  given  would  not  so  well  apply  to  them. 

But  these  emollient  cataplasms  may  be  continued  too  long.  They 
should  always  be  discontinued,  when  the  sedative  effect  becomes  the 
prominent  evil ;  and  sometimes,  in  such  cases,  a  stimulant  application 
will  speedily  correct  the  condition.  Thus,  after  the  use  of  poultices  in 
ordinary  paronychia,  the  end  of  the  finger  affected  often  swells  much,- 
assumes  an  almost  mush-like  consistence,  and,  if  an  incision  has  been 
made,  fungous  granulations  are  apt  to  shoot  up  out  of  the  wound.  I 
have  found  that  the  withdrawing  of  the  poultices,  and  the  application 
of  resin  cerate,  with  a  spirituous  lotion,  have  immediately  restored  en- 
ergy to  the  parts.  Nor  should  emollient  poultices  be  applied  in  cases 
of  inflammation,  in  which  suppuration  is  threatened,  or  liable  to  occur, 
but  in  which,  nevertheless,  it  may  be  very  desirable  to  prevent  it. 

The  degree  of  consistence  in  the  emollient  application  has  been  indi- 
cated in  the  definition.  It  should  be  so  soft  as  readily  to  adapt  itself  to 
the  shape  of  the  surface,  yet  so  consistent  as  to  retain  its  form,  and  not 
run.  The  fixed  oils  added  to  poultices  are  often  useful  by  maintaining 
the  softness,  particularly  about  the  edges,  where  they  are  most  apt  to 
become  dry,  and  thus  prove  irritating  to  the  part.  I  believe  glycerin 
is  still  better  than  the  oils,  as,  in  addition  to  the  effect  aimed  at,  it  may 
possibly  be  absorbed,  and  aid  the  water  in  its  action  on  the  tissues. 

Of  the  substances  used  as  emollients,  all  or  nearly  all  have  been  al- 
ready treated  of,  and,  when  not,  the  •  material  is  so  common  and  well 
known  as  to  require  no  description.  Little  more,  then,  is  required  here, 
than  to  name  the  substances  used,  and  give,  in  relation  -to  each  one, 
such  practical  hints  as  may  suggest  themselves. 


1.  BREAD  AND  MILK. — For  application  to  small  extents  of  surface, 
as  in  furuncles,  paronychias,  buboes,  etc.,  these  are  on  the  whole  as  con- 
venient as  any  other  materials,  being  almost  always  at  hand,  and  easily 
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prepared.  The  poultice  is  made  by  simply  crumbling  the  bread,  and 
heating  it  with  milk,  stirring  constantly  until  the  two  are  thoroughly 
incorporated.  Care  should  be  taken  to  use  sweet  milk,  as  it  is  some- 
what irritant  when  soured.  A  little  perfectly  bland  olive  oil,  or  fresh 
lard  without  salt,  may  be  added,  to  retard  the  drying  of  the  poultice, 
but  they  do  not  add  to  its  emollient  virtues. 

2.  FLAXSEED  MEAL.  —  Lini  Farina.  U.  S.,  Br.  —  The  British  Phar- 
macopoeia directs  the  meal  of  flaxseed,  previously  deprived  of  its  fixed 
oil  by  expression.  This  contains  a  large  proportion  of  gummy  matter 
or  mucilage,  and  will  make  a  good  cataplasm ;  but  the  oil  has  the  ad- 
vantage of  keeping  the  poultice  longer  in  the  proper  soft  condition, 
partly  through  its  own  fluidity,  and  partly  by  mechanically  retaining 
the  water.  The  meal  of  the  unexpressed  seed,  as  directed  by  the  U.  S. 
Pharmacopoeia,  is,  therefore,  preferable.  It  is  obtained  by  grinding. 
The  cataplasm  is  made  by  adding  the  meal  gradually  to  boiling  water, 
till  it  is  sufficiently  thickened.  About  four  ounces  are  required  for  half 
a  pint  of  water.  The  flaxseed  cataplasm  is  one  of  the  best  that  can  be 
used,  if  made  out  of  meal  that  has  not  become  acrid  by  keeping. 
•  3.  SLIPPERY  ELM  BARK.  —  Ulmus.  U.  S.  — 'The  ground  slippery  elm 
bark,  in  consequence  of  the  abundance  of  its  mucilage,  forms  an  excel- 
lent emollient  cataplasm,  prepared  exactly  in  the  same  manner  as  that 
of  flaxseed  meal.  The  ground  bark  is  a  loose,  very  light,  coarse  powder, 
in  which,  along  with  a  fine  dust,  there  are  many  fibres  not  completely 
pulverized.  I  have  been  told  that  many  persons  sift  the  powder,  retain- 
ing the  finer  for  internal,  and  the  coarser  for  external  use.  This  is  wrong. 
The  whole  powder  should  be  used  in  the  formation  of  poultices,  as 
likely  to  be  more  completely  unirritating  to  delicate  surfaces.  Some 
bland  fixed  oil,  incorporated  with  this  cataplasm,  might  be  useful  by 
longer  preserving  its  softness. 

4.  MARSHMALLOwRooT. — Althxx  Radix.  U.  S.,  Ed. — Althaea.  Lond. 
— Boiled  and  thoroughly  beaten  up  with  water,  this  root  forms  an  emol- 
lient poultice,  sometimes  employed  in  Europe.     It  is  seldom  if  ever 
used  here. 

5.  OATMEAL.  —  Avense  Farina.  U.  S.  —  If  oatmeal  be  gradually  added 
to  boiling  water  until  it  assumes  the  consistence  of  a  thick  paste,  it  forms 
an  excellent  emollient  cataplasm.  . 

6.  INDIAN  MEAL. — Zex  Farina.  —  Indian  mush  is  much  used,  in  this 
country,  where  large  cataplasms  are  required,  as,  for  example,  to  cover 
the  anterior  surface  of  the  abdomen,  or  a  large  portion  of  the  chest. 
The  poultice  is  made,  as  the  others,  by  adding  Indian  meal  gradually 
to  boiling  water,  and  stirring  until  the  proper  consistence  is  obtained. 

t.  Most  of  the  roots  of  ordinary  edible  vegetables  may  be  used  for 
the  same  purpose.  POTATOES,  TURNIPS,  and  CARROTS  are  most  fre- 
quently employed.  They  are  thoroughly  boiled,  and  then  mashed  into 
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a  pulp.  The  unboiled  carrot  root  has  also  been  recommended ;  but  this 
is  not  strictly  emollient,  being  somewhat  excitant  in  consequence  of 
the  presence  of  a  little  volatile  oil.  In  this  state,  however,  it  sometimes 
answers  a  good  purpose  in  indolent  and  flabby  ulcers,  by  gently  stimu- 
lating them,  and  will  sometimes  cause  the  ulcers  which  follow  burns  to 
heal  kindly. 

Whatever  substance  is  used  in  preparing  emollient  cataplasms,  it  will 
often  be  advisable  to  cover  the  surface  of  the  poultice  with  a  piece  of 
gauze,  and  stitch  the  edges  of  this  to  those  of  the  outer  covering,  in 
order  to  prevent  the  escape  of  the  material.  When  the  poultice  is  ap- 
plied over  the  eye,  the  external  meatus  of  the  ear,  or  a  wound  of  irregu- 
lar surface,  this  precaution  is  peculiarly  necessary. 
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PROTECTIVES. 

THIS  name  I  give  to  remedies  which,  applied  to  a  diseased  surface, 
protect  it  from  the  contact  of  the  air,  and  of  irritant  agents  generally. 
I  do  not  insist  upon  the  name,  but  know  no  other  word  in  our  language 
which  would  better  express  the  idea;  and  I  am  averse  to  the  invention 
of  new  words  when  not  essential.  In  relation,  however,  to  the  class 
itself,  there  seems  to  be  a  necessity  for  it  in  a  system  of  arrangement, 
which  is  to  embrace  all  therapeutic  agencies.  Other  classes  may  in- 
clude substances  which  act  on  this  principle ;  and  the  operation  of  cer- 
tain classes  necessarily  implies  a  certain  amount  of  protective  influence, 
as  of  the  demulcents  and  emollients ;  but  there  are  substances  used  for 
this  purpose  which  cannot  be  introduced  elsewhere,  and,  in  regard  to 
the  two  classes  mentioned,  the  protective  influence  is  but  partial. 

The  therapeutic  effect  of  the  protective  operation  is  to  aid  in  the  cure 
and  prevention  of  inflammation.  This  is  its  characteristic  aim  and  ob- 
ject. That  the  measure  has  such  an  influence,  and  one  of  no  little  effi- 
cacy, is  shown  by  daily  experience  and  observation.  We  constantly 
witness  the  efforts  of  nature  to  avail  herself  of  this  therapeutic  principle. 
She  covers  small  sores  with  a  scab,  upon  the  falling  off  of  which,  the 
surface  is  found  to  have  healed  beneath  it.  In  extensive  vesications,  if, 
upon  the  escape  of  the  liquid,  the  epidermis  lies  undisturbed  in  contact 
with  the  surface,  the  inflammation  generally  ceases,  and  a  new  cuticle 
soon  forms ;  whereas,  if  the  protection  of  the  cuticle  be  removed,  the 
denuded  surface  is  very  apt  to  become  still  more  inflamed.  It  has 
already  been  stated  that  the  best  dressing  for  a  blister,  which  it  is  de- 
sired to  heal,  is  the  cuticle  as  nearly  unbroken  as  possible.  When  such 
protection  is  impracticable,  nature  endeavours  to  supply  the  place,  either 
by  the  production  of  pus,  which  answers  the  purpose  partially,  or  by 
throwing  out  a  layer  of  coagulable  lymph,  which  produces  a  still  greater 
protective  effect.  We  every  day  see  slight  inflammation,  spontaneous 
or  accidental,  yield  to  the  simple  application  of  a  piece  of  court-plaster, 
which,  without  such  protection,  would  often  advance  and  prove  very 
annoying.  In  recent  times,  we  have  had  abundant  opportunities  of 
witnessing  the  same  effect,  from  the  application  of  collodion  and  similar 
agents. 

Upon  what  principle  do  these  agents  operate?  So  far  as  concerns  the 
protection  they  afford  against  mechanical  injury,  as  from  friction,  sand, 
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dust,  etc.,  or  known  dynamical  irritants,  or  even  changes  of  temperature, 
their  influence  is  intelligible.  They  obviate  the  effects  of  these  irritant 
causes,  and,  in  cases  of  existing  inflammation,  enable  nature  to  effect  a 
cure.  But  this  is  not  all  they  do. 

It  is  obvious  that  they  act  advantageously  also  by  excluding  the  at- 
mospheric air ;  for,  if  this  is  admitted,  the  exclusion  of  all  other  agents 
often  proves  quite  unavailing.  But  the  air  is  not  in  itself  irritant.  We 
are  always  surrounded  with  it ;  we  are  constantly  inhaling  it  even  down 
to  the  delicate  vesicular  tissue  of  the  lungs ;  it  is  probably  never  entirely 
absent  from  the  alimentary  canal ;  it  has  often  found  its  way  into  serous 
cavities  and  the  areolar  tissue;  and  yet  inflammation  is  not  observed  to 
result  from  it,  under  these  circumstances.  The  air  is  perfectly  bland. 
Some  have  explained  the  result  by  reference  to  the  drying  influence  of 
the  atmosphere,  which  produces  a  condition  of  things  in  denuded, 
wounded,  or  ulcerated  surfaces,  which  strongly  tends  to  excite  or  sus- 
tain inflammation.  There  is,  no  doubt,  truth  in  this  explanation.  The 
protectives  certainly  do  good  in  this  way,  in  diseased  and  uncovered 
surfaces.  But  it  very  often  happens  that  such  surfaces  may  be  kept 
abundantly  moist,  so  as  entirely  to  obviate  the  drying  effect  of  the  air, 
yet  without  improving;  whereas,  if  completely  protected  against  the 
contact  of  the  air,  they  quickly  begin  to  amend,  and  soon  heal  entirely. 
The  same  effect,  moreover,  is  observed  from  the  protectives  in  diminish- 
ing inflammation  upon  surfaces  with  the  epidermis  or  epithelium  sound, 
and  when  moisture  or  dryness  forms  but  a  small  part  of  the  consideration 
in  the  case.  There  must  be  some  other  method  of  accounting  for  the 
effect.  The  following  appears  to  me  to  be  the  most  satisfactory  ex- 
planation. 

That  the  air  is  bland,  in  its  ordinary  influence  in  health,  is  owing  to 
the  existence  of  a  due  balance  between  its  dynamic  properties  and  the 
requisitions  of  the  system.  The  air  is  always  performing  important 
functions,  not  only  in  the  lungs,  but  upon  the  surface  of  the  body,  and 
probably  in  the  alimentary  canal.  It  is  always  supplying  oxygen  and 
receiving  carbonic  acid.  This  is  certain  in  relation  to  the  air-passages ; 
has,  I  think,  been  proved  in  relation  to  the  skin ;  and  is  fairly  inferrible 
to  be  true  also  in  the  alimentary  canal.  In  the  healthy  state,  it  imparts 
enough  oxygen,  and  receives  enough  carbonic  acid,  to  meet  the  wants 
of  the  system;  and  nothing  more  happens  than  the  regular  maintenance 
of  the  systemic  functions.  But,  when  inflammation  is  established  in  any 
portion  of  the  great  surfaces  with  which  the  air  is  in  contact,  as  it  con- 
sists in,  or  is  attended  with  an  elevation  of  the  vital  functions,  more  air 
is  required  to  support  the  excited  process.  More  oxygen  is  consumed, 
more  carbonic  acid  formed,  and  more  heat  evolved.  A  portion  of  this 
oxygen  the  inflamed  surface  receives  from  the  contiguous  air.  If,  there- 
fore, we  exclude  this  air,  we  cut  off  one  source  of  the  pabulum  necessary 
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for  the  support  of  the  inflammatory  process,  which  consequently  dimin- 
ishes or  ceases.  It  may  be  said  to  die  for  want  of  aliment.  This  is  a 
simple  explanation,  and  it  will,  I  think,  apply  to  all  the  problems  that 
can  be  presented  in  the  case.  The  presence  of  the  air  supports  the  in- 
flammation ;  remove  it,  and  the  inflamed  parts  must  then  depend  for 
their  supply  of  oxygen  solely  on  that  brought  with  the  blood  from  the 
lungs ;  and,  though  it  does  not  necessarily  follow  that  the  inflammation 
must  cease,  when  the  local  supply  of  air  is  cut  off,  especially  after  fever 
has  set  in,  by  which  the  movement  of  the  blood  is  accelerated,  yet  one 
influence  is  certainly  added  to  those  which  favour  the  reduction  and  reso- 
lution of  the  inflammatory  state. 

Nor  is  this  influence  confined  to  inflammations  entirely  superficial.  It 
enters,  for  a  considerable  depth,  into  the  tissues ;  and  subcutaneous  in- 
flammation, as  in  the  cellular  tissue,  muscles,  and  lymphatic  glands,  is 
often  much  relieved. 

There  are  two  objects  in  the  use  of  protective  measures ;  one  to  pre- 
vent, the  other  to  cure  inflammation.  When  apart  is  liable  to  be  injured 
by  friction,  or  by  irritating  liquids,  we  cover  it  with  the  view  of  obviating 
injury.  Thus,  bed-sores  are  prevented  by  lead-plaster,  applied  over  the 
parts  exposed  to  injury,  and  surfaces  liable  to  the  action  of  irritating 
secretions  are  guarded  by  covering  them  with  some  stiff  unctuous  sub- 
stance. But  the  therapeutic  effect  is  that  for  which  the  class  is  mainly 
used. 


The  protective  agents  are  of  two  kinds;  one  operating  of  themselves, 
the  other  through  changes  produced  in  the  surface  of  application.  The 
former  are  purely  mechanical,  simply  serving,  by  their  presence,  to  ex- 
clude irritating  agents ;  the  latter  at  first  act  dynamically  or  chemically 
on  the  tissues,  the  surface  of  which  they  so  alter  as  to  render  it  insensi- 
ble to  irritants,  and  impervious  to  the  air;  and  a  portion  of  the  tissue 
itself  is  thus  made  to  protect  the  remainder.  The  one  kind  are  direct, 
the  other  indirect  protectivcs.  Court-plaster  and  collodion  are  exam- 
ples of  the  former ;  nitrate  of  silver  and  iodine,  of  the  latter.  I  shall 
consider  them  in  these  two  divisions. 

1.  Direct  Protectives. 

This  division  includes  all  substances,  themselves  inert,  which  are 
employed  to  cover  exposed  surfaces,  so  as  to  guard  them  against  irri- 
tating agents.  It  is  obvious  that  they  must  be  themselves  wholly  un- 
irritating ;  as  otherwise,  they  would  directly  contribute  to  produce  or 
increase  what  they  are  intended  to  prevent,  diminish,  or  remove.  Hence 
the  great  practical  importance  of  ascertaining  that  the  substances  used 


CHAP.  III.]  PROTECTIVES. — OLIVE    OIL.  851 

are  pure,  and  uninjured  by  exposure,  fraudulent  admixture,  or  careless 
preparation.  The  physician  is  often  foiled  in  his  purpose  by  want  of 
attention  to  this  object. 


I.  OLEAGINOUS  SUBSTANCES. 

Under  this  head,  I  include  both  liquid  oils  and  fats,  together  with 
wax,  as  of  closely  analogous  nature.  Of  the  origin,  preparation,  and 
physical  and  chemical  properties  of  these  bodies,  I  shall  say  little  or 
nothing;  as  they  are  generally  well  known,  and  if  the  reader  desire 
information,  he  will  find  it  in  the  U.  S.  Dispensatory. 

Of  the  liquid  oils,  those  usually  employed  are  the  olive  oil  and  almond 
oil ;  of  the  fats,  lard,  suet,  and  spermaceti,  including  wax.  Others  are 
occasionally  used;  but  none  which  produce  effects  different  from  those 
attainable  through  the  particular  substances  above  mentioned.  What- 
ever may  be  popularly  thought  upon  the  subject,  there  is  nothing  pe- 
culiar or  specific  in  the  operation  of  goose  grease,  rabbit's  fat,  bear's 
grease,  or  even  the  fat  of  serpents. 

1.  OLIVE  OIL.  —  OLEUM  OLIV^E.  U.  S.,  Br. 

OIL  OF  SWEET  ALMOND. — OLEUM  AMYGDALAE  DULCIS.  U.  S. 
—  OLEUM  AMYGDALAE.  Br. 

These  oils,  of  which  the  former  is  procured  by  expression  from  olives, 
the  latter  in  the  same  manner  from  sweet  almonds,  may  be  considered, 
in  their  protective  capacity,  as  identical  in  their  properties  and  uses. 
They  are  both  nutritious,  and  both  in  large  doses  mildly  laxative ;  but 
with  these  properties  at  present  we  have  nothing  to  do.  The  olive  oil, 
as  the  least  costly,  is  most  frequently  used. 

Rubbed  up  with  mucilage  or  the  yolk  of  eggs,  and  loaf  sugar,  they 
form  an  emulsion,  which,  by  sheathing  the  mucous  membrane  of  the 
mouth  and  fauces,  may  prove  useful  in  allaying  cough,  and  moderating 
the  uneasiness  of  stomatitis  and  angina.  Almond  oil  is  usually  pre- 
ferred for  this  purpose.  A  fluidounce  may  be  rubbed  with  half  a  fluid- 
ounce  of  mucilage  or  the  yolk  of  an  egg,  and  two  drachms  of  loaf  sugar, 
and  then  mixed  with  five  or  six  fluidounces  of  water. 

They  are  sometimes  applied,  unmixed,  to  dry,  harsh,  cracked  or  ex- 
coriated, and  inflamed  or  irritated  surfaces,  to  soften  and  protect  them ; 
but  much  more  frequently  they  are  used  for  this  purpose  in  combination 
with  substances,  such  as  wax  or  spermaceti,  which  give  them  more 
consistence.  These  combinations  will  be  noticed  in  their  proper  places. 
Olive  oil,  rubbed  over  the  surface  of  the  body,  is  thought,  in  the  East, 
to  be  a  preventive  and  remedy  of  the  plague. 

Yery  often  these  oils  are  employed  to  serve  as  vehicles  for  other 
substances,  which  they  also  dilute  when  too  acrid ;  but  this  application 
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of  them  has  been  noticed  under  the  several  substances  with  which  they 
are  thus  associated. 

A  mixture  of  equal  parts  of  olive  oil  and  lime-water,  forming  a  kind 
of  soap,  is  much  and  advantageously  used  as  a  dressing  for  burns  and 
scalds,  at  their  first  occurrence.  There  is  probably  no  better  application 
for  the  first  two  or  three  days.  It  should  be  thickly  applied,  on  cloth, 
so  as  to  cover  the  whole  surface.  The  U.  S.  Pharmacopeia  directs 
flaxseed  oil,  and  it  has  the  advantage  of  greater  cheapness,  but  no 
other,  and  is  rather  less  agreeable. 

2.  LARD.  —  ADEPS.  U.  S.  —  ADEPS  PR^EPARATUS.  Br.  —  AXUNGIA. 
Ed.,  Dub. 

This  is  the  prepared  fat  of  the  hog.  When  used  as  a. protective,  it 
should  contain  no  common  salt,  and  must  be  perfectly  free  from  ran- 
cidity. It  need  scarcely  be  stated  that  lard  taken  internally  is  highly 
nutritious.  Its  use  as  an  ingredient  of  laxative  enemata  has  been 
already  mentioned. 

Alone,  it  is  more  frequently  used  as  a  protective  to  irritated  surfaces 
than  the  liquid  oils ;  and  is  sometimes,  especially  in  cold  weather,  ap- 
plied as  a  dressing  to  wounds  and  blisters ;  but  it  is  too  diffluent,  at  the 
temperature  of  the  body,  to  be  used  advantageously  for  this  purpose, 
unless  incorporated  with  some  firmer  material. 

A  few  years  since,  lard  attracted  much  attention,  and  was  extensively 
used  as  an  external  remedy  in  scarlet  fever.  It  was  introduced  into 
use  for  this  purpose  by  Dr.  Schncemann,  of  Hanover,  Germany,  who 
employed  it  in  the  form  of  fat  bacon.  The  whole  surface,  excepting  the 
scalp  and  face,  was  rubbed  with  it  night  and  morning.  I  have  not  used 
the  remedy;  but  have  been  informed  by  medical  friends  that  they  have 
found  it  very  successful;  and  favourable  reports  of  it  have  been  pub-, 
lished.  It  probably  acts  by  protecting  the  surface  against  the  oxygen- 
izing influence  of  the  air,  which  may  be  necessary,  or  at  least  contribute 
.to  the  maintenance  of  the  eruption. 

The  preparations  in  which  lard  is  chiefly  used  as  a  protective  agent 
<will  be  mentioned  directly.  Like  olive  oil,  it  is  much  employed  as  a 
^vehicle  ,or  diluent  of  acrid  or  irritant  substances. 

3.  SUET.  —  SEVUM.  U.S.  —  SEVUM  PR^EPARATUM.  Br. 

Suet  is  the  prepared  fat  of  the  sheep.  It  has  the  same  properties  as 
lard,  from  which  it  differs  mainly  in  being  of  a  firmer  consistence.  The 
only  objection  to  its  use  is  its  liability  to  become  rancid,  in  which  con- 
dition it  is  decidedly  irritant;  and  it  should  never  be  employed  except 
when  perfectly  sweet.  In  this  state,  it  forms  an  excellent  protective 
.dressing  for  blisters,  ulcers,  wounds,  and  abraded  surfaces,  and  those 
liable  to  fee  irritated  or  excoriated  by  acrid  secretions ;  as  the  upper  lip, 
for  example,  in  coryza.  It  is  also  used  to  give  a  firmer  consistence  to 
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ointments,  prepared  with  lard  or  olive  oil,  as  in  the  instance  of  mer- 
curial ointment. 

4.  SPERMACETI.  —  CETACEUM.  U.S.,  Br. 

This  is  obtained  from  the  fat  in  the  head  of  the  spermaceti  whale. 
For  use  in  medicine  it  should  be  of  the  finest  quality,  white,  pearly, 
translucent,  without  unpleasant  odour,  and  quite  destitute  of  taste.  It 
is  used  almost  exclusively  to  give  proper  consistence  to  ointments  and 
cerates,  and,  with  lard  and  olive  or  almond  oil,  forms  excellent  pro- 
tective combinations. 

OINTMENT  OF  ROSE  WATER  ( Unguentum  Aquse  Eosse,  U.  S.),  com- 
monly called  cold  cream,  is  an  officinal  of  the  U.  S.  Pharmacopoeia,  and 
an  excellent  preparation.  It  consists  of  rose  water,  almond  oil,  and 
spermaceti,  with  a  very  small  proportion  of  white  wax.  There  is  no 
unctuous  preparation  better  adapted  to  excoriated  and  irritated  sur- 
faces, especially  chapped  hands  and  lips.  Persons  whose  hands  are 
liable  to  be  chapped  in  winter,  cannot  do  better  than,  after  each  wash- 
ing of  the  hands  with  soap  and  water,  to  rub  them  over  thoroughly 
with  this  ointment,  and  then  carefully  wipe  them  off,  without  again  in- 
troducing them  into  water.  The  skin  is  thus  preserved  sound  and 
soft,  and  much  vexation  and  inconvenience  avoided.  It  is  the  plan  I 
have  adopted  during  my  hospital  duties,  and  always  found  effectual. 
The  rose  water  gives  a  pleasant  smell  to  the  preparation.  It  should  be 
frequently  renewed,  as,  if  kept,  it  is  apt  to  become  rancid,  and  unfit  for 
use.  Another  method  of  accomplishing  the  same  object  in  relation  to 
the  hands,  when  chapped,  is  every  night,  at  bedtime,  to  rub  them 
thoroughly  with  perfectly  sweet  oil  or  lard,  to  sleep  with  them  gloved, 
and  next  morning  to  wash  them  with  soap  and  water. 

SPERMACETI  CERATE  (Ceratum  Cetacei,  U.S.)  is  made  by  melting 
together  spermaceti,  white  wax,  and  olive  oil.  If  the  ingredients  are 
pure  and  sweet,  it  forms  an  excellent  dressing  for  blisters,  excoriated 
surfaces,  wounds,  and  ulcers,  when  the  object  is  not  to  make  any  specific 
impression  on  them,  but  merel}'  to  favour  their  healing  by  protecting 
them  from  the  air,  etc.  The  cerate  is  often  alsq^used  as  a  vehicle  for 
substances  applied  with  other  objects. 

The  British  UNGUENTUM  CETACEI  is  essentially  the  same,  and  used 
for  the  same  purposes ;  but  almond  oil  is  used  instead  of  olive  oil  in  its 
preparation. 

5.  YELLOW  WAX.  — CERA  FLAVA.  U.  S.,  Br. 
WHITE  WAX.  — CERA  ALBA.  U.  S.,  Br. 

These  are  varieties  of  beeswax  (cera);  the  yellow  being  the  crude 
wax  as  prepared  from  the  comb;  the  white,  the  same  purified  by  a 
bleaching  process,  which  deprives  it  of  colouring  and  odorous  matter. 
The  white  wax  is  that  usually  preferred  in  the  preparation  of  ointments, 
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cerates,  and  plasters,  for  which  purpose  it  is  much  used.  Its  advantages 
are  that  it  is  perfectly  bland,  and,  by  its  physical  properties,  serves  to 
give  a  proper  consistence  and  tenacity  to  the  preparation.  The  pro- 
tective compounds,  of  which  it  is  an  ingredient,  are  the  ointment  of 
rose  water  and  spermaceti  cerate,  just  described,  and  the  following. 

SIMPLE  CERATE,  or  CERATE  OF  LARD  (Ceratum  Simplex,  U.  S.  1850 ; 
Ceratum  Adipis,  U.  S.),  is  made  by  melting  together  two  parts  of  lard 
and  one  of  white  wax.  This  is  the  preparation  most  commonly  used 
for  dressing  blisters,  excoriations,  wounds,  and  ulcers,  when  the  purely 
protective  influence  is  required.  Peculiar  care  should  be  taken  to  pre- 
pare it  from  perfectly  sound  materials,  and  afterwards  to  keep  it  sweet. 

SIMPLE  OINTMENT,  or  OINTMENT  OF  LARD  (Unguentum  Simplex,  U.  S. 
1850,  Br.;  Unguentum  Adipis,  U.  S.),  differs  from  the  preceding  prepa- 
ration only  in  the  proportion  of  its  ingredients  ;  four  parts  of  lard  being 
employed  to  one  of  wax,  instead  of  two  parts,  as  in  simple  cerate.  The 
proportions  in  the  cerate  are  adapted  to  the  purposes  of  a  firm  covering  for 
ulcers,  etc.,  in  which  the  unctuous  matter  will  retain  its  place,  and  not,  by 
melting  with  the  heat  of  the  body,  sink  into  the  dressings.  The  ointment 
is  much  softer,  and,  though  it  may  be  used  for  the  same  purposes,  espe- 
cially in  cold  weather,  is  more  frequently  employed  as  a  vehicle  for  other 
medicines,  to  be  applied  by  inunction,  or  spread  on  linen  or  patent  lint. 

SOAP  CERATE  (Ceratum  Saponis,  U.  S.)  is  now  made  by  melting  to- 
gether soap  plaster,  white  wax,  and  olive  oil.  It  is  a  handsome  prepa- 
ration, and  serves  for  a  protective  dressing,  in  all  cases  in  which  a 
gently  sedative  impression  from  lead  may  be  at  the  same  time  indicated ; 
the  lead  plaster  being  the  basis  of  that  employed. 


II.    PLASTERS. 
EMPLASTRA. 

Plasters  are  in  themselves  essentially  protective ;  and,  though  very 
often  purposely  medicated  in  such  a  way  as  to  irritate  or  inflame,  or 
with  a  view  to  a  general  impression  on  the  system  through  absorption, 
they  nevertheless  exclude  the  influence  of  the  air,  and  thus  far  act  anti- 
phlogistically  upon  underlying  inflammations.  Some  of  them  probably 
operate  usefully  in  the  latter  method  without  having  been  intended  to 
do  so.  Thus,  the  plasters  made  with  ammoniac  (i.  604),  galbanum  (i. 
602),  Burgundy  pitch  (ii.  768),  and  Canada  pitch  (ii.  769),  which  are 
employed  as  revulsives  in  chronic  rheumatism  in  the  loins  and  else- 
where, chronic  swellings  of  the  joints,  and  various  subcutaneous  inflam- 
matory tumefactions,  and  which  certainly  often  produce  very  happy 
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effects  in  those  complaints,  probably  operate  as  much  by  excluding  oxy- 
gen from  the  subcutaneous  tissues,  as  by  a  revulsive  influence.  In  this 
way,  too,  we  can  understand  the  useful  effects  of  the  iron  plaster  or 
strengthening  plaster  (i.  448),  which,  applied  to  the  small  of  the  back, 
arid  the  larger  joints,  has  seemed  to  impart  strength ;  whereas,  it  has 
simpl}r  removed  rheumatic  or  other  inflammatory  conditions,  partly  at 
least  through  the  method  here  suggested.  So  also  with  the  mercurial 
plaster  (ii.  298),  which,  while  it  is  slightly  affecting  the  system,  is  oper- 
ating favourably  on  the  protective  principle.  All  the  above  prepara- 
tions have  been  noticed  under  the  proper  heads.  There  are  a  few  which, 
from  their  peculiar  applicability  to  protective  purposes,  deserve  to  be 
more  particularly  noticed  here. 

1.  LEAD  PLASTER. — EMPLASTRUM  PLTJMBI.  U.  S.  —  EMPLASTRUM 
LITIIARGYRI.  Br.  —  Litharge  Plaster.  —  Diachylon. 

This  has  been  already  sufficiently  described  (i.  171).  It  is  here  no- 
ticed only  to  call  attention  to  its  peculiar  usefulness,  not  only  in  relieving 
excoriation  and  other  superficial  inflammation,  which  it  does  partly  by 
the  sedative  influence  of  the  lead,  but  also  as  a  protection  against  these 
conditions.  To  prevent  bed-sores,  or  injury  to  the  skin  from  other 
modes  of  pressure  and  friction,  as  from  the  pad  of  a  truss,  and  various 
surgical  dressings,  this  answers  often  an  excellent  purpose  ;  the  only 
objection  being  its  want  of  sufficient  tenacity.  This  deficiency  is  sup- 
plied in  the  following  preparation. 

2.  RESIN  PLASTER —  EMPLASTRUM  RESINS.  U.  S.,  Br.  — Em- 

plastrum  Adhsesivum. — Adhesive  Plaster. 

This  consists  of  the  lead  plaster  with  the  addition  of  a  little  resin, 
which  gives  it  adhesiveness.  It  is  very  much  used  in  the  dressing  of 
wounds  and  ulcers,  in  the  former  to  keep  their  edges  together,  in  the  lat- 
ter to  approximate  and  give  support  to  the  granulations.  But,  while 
answering  these  purposes,  it  probably  aids  the  cure,  especially  in  the 
ulcers,  by  excluding  the  air.  There  is,  on  the  whole,  no  plan  of  treating 
ulcers  in  the  legs  more  effectively  than  by  the  adhesive  plaster  and 
bandaging. 

3.  SOAP  PLASTER.  —  EMPLASTRUM  SAPONIS.  U.  S.,  Br. 

This  is  the  lead  plaster  incorporated  with  a  little  soap.  It  has  long 
been  employed  as  a  discutient  application  to  tumours  and  swollen  joints. 
If  the  principles  above  inculcated  are  founded  in  truth,  we  can  easily 
understand  how  this  preparation  may  act  antiphlogistically,  and  thus 
perhaps  be  disposed  to  give  greater  weight  to  the  testimony  of  those 
who  have  found  it  a  very  useful  remedy. 
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III.    COLLODION. 
COLLODIUM.  U.  S.,  Br. 

This  name  has  been  given  to  a  solution  of  gun  cotton  in  ether,  which 
was  brought  to  the  notice  of  the  profession,  in  the  year  1841,  by  Dr.  J. 
P.  Maynard,  then  a  student  of  medicine  in  Boston.  For  the  mode  of  pre- 
paring it,  see  the  U.  S.  Dispensatory  (12th  ed.). 

Properties.  Collodion  is  a  colourless,  transparent  liquid,  of  the  con- 
sistence of  thin  syrup.  On  exposure  to  the  air,  the  ether  rapidly  evapo- 
rates, and  the  solution  thickens  so  as  to  be  unfit  for  use.  Hence,  it 
must  be  kept  in  well-stopped  bottles,  and  in  very  small  ones,  in  order 
to  obviate  the  necessity  of  frequently  opening  them.  When  the  solu- 
tion is  spread  out  uniformly,  by  means  of  a  brush,  there  is  soon  formed, 
in  consequence  of  the  evaporation  of  the  ether,  a  thin,  transparent,  very 
tenacious  pellicle,  which  adheres  firmly  to  the  surface  with  which  it  is 
in  contact.  This  is  impermeable  by  air,  and  insoluble  in  water,  so  as 
to  protect  the  surface  completely  against  those  agents.  But,  in  the 
process  of  solidification,  the  preparation  undergoes  considerable  con- 
traction, and  acquires  a  certain  degree  of  inelastic  rigidity,  which  causes 
it,  when  applied  to  a  yielding  substance  like  the  skin,  to  produce  con- 
traction. This  last  property,  though  useful  for  certain  purposes  in 
surgery,  is  very  inconvenient  for  others ;  and  for  the  latter  should  be 
corrected  if  possible. 

Several  different  additions  have  been  proposed,  with  various  degrees 
of  success,  to  obviate  this  inconvenience.  An  account  of  them  may  be 
seen  in  the  article  by  Dr.  Bache  in  the  U.  S.  Dispensatory,  before  re- 
ferred to.  Among  them  glycerin,  proposed  by  MM.  Cap  and  Garot,  is 
probably  the  most  efficient.  Two  parts  of  glycerin  added  to  100  of 
collodion,  according  to  these  writers,  entirely  obviate  the  disadvantages 
alluded  to,  giving  to  the  pellicle  formed  a  pliability  and  elasticity  which 
prevent  injurious  contraction,  and  permit  free  movement  of  the  parts 
that  may  be  covered. 

Uses.  In  consequence  of  the  adhesiveness  and  firmness  of  the  pellicle 
formed  by  collodion,  and  of  its  impermeability  by  water  and  air,  it 
answers  an  excellent  purpose  for  retaining  the  surfaces  of  incised  wounds 
in  contact,  as  a  dressing  for  ulcers  in  which  contraction  and  the  ex- 
clusion of  atmospheric  air  are  indicated,  and  as  a  covering  for  superficial 
abrasions,  slight  injuries,  excoriated  nipples,  intertrigo,  etc.  Inflamma- 
tion is  obviated,  and  the  parts  in  general  heal  kindly  under  its  pro- 
tection, with  which  washing  with  water  does  not  interfere.  Another 
surgical  purpose  to  which  it  has  been  applied  is  to  obviate  the  erections 
attendant  on  gonorrhrea;  the  whole  organ  being  enveloped  in  a  coating, 
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which  renders  expansion  impossible.  (See  Am.  Journ.  Hed.  Sci.,  N.  S., 
xxvi.  518.)  It  has  been  used  in  other  cases,  to  prevent  motion,  and 
thus  answer  the  purposes  of  splints.  A  casing  for  inflamed  joints  might 
sometimes  prove  useful  in  this  way,  and  possibly  also  on  the  protective 
principle ;  but  the  method  should  be  avoided  in  severe  and  acute  cases. 

Collodion  has  also  been  considerably  used  for  the  cure  of  superficial 
inflammation.  Thus,  it  has  been  highly  recommended  in  erysipelas 
and  various  cutaneous  eruptions,  in  which  it  is  supposed  to  operate 
partly  by  emptying  the  blood-vessels  through  compression.  I  believe 
that  the  benefit  accrues  much  more  from  the  complete  exclusion  of  the 
air ;  and,  indeed,  the  compression  has  sometimes  provoked  an  increase 
of  the  disease  by  the  irritation  of  the  surrounding  skin.  Dr.  Christen, 
assistant  physician  to  the  hospital  at  Prague,  derived  no  permanent 
advantage  from  it  in  erysipelatous  inflammation  associated  with  fever; 
but  found  it  of  decided  advantage  in  that  affection  when  of  purely  local 
origin,  proceeding  from  wounds,  etc.  The  same  writer  tried  it  in  the 
early  stage  of  small-pox,  with  the  view  of  checking  the  progress  of  the 
eruption  in  the  face ;  but,  though  used  under  the  most  favourable  cir- 
cumstances, it  failed  to  produce  the  desired  effect.  (Ibid.,  xxv.  418.)  It 
has  been  employed  also  in  chilblains,  and  is  supposed,  applied  thickly 
over  the  surface,  to  have  aided  in  the  discussion  of  buboes,  and  in  the 
cure  of  swelled  testicle.  Mixed  with  half  its  bulk  of  castor  oil,  it  is 
said  to  form  an  excellent  dressing  for  burns  and  scalds.  The  compres- 
sion it  produces  renders  it  sometimes  efficient  in  the  suppression  of 
hemorrhage,  and  it  has  been  recommended  for  this  purpose  in  leech- 
bites.  It  maybe  used,  moreover,  for  giving  a  lining  to  carious  excava- 
tions in  teeth,  in  order  to  protect  them  from  the  air.  Its  efficiency  has 
been  supposed  to  extend  even  to  internal  inflammation  ;  and  the  cure 
of  an  alarming  case  of  puerperal  peritonitis  has  been  ascribed  to  the 
application  of  a  layer  of  collodion  over  the  whole  surface  of  the  abdo- 
men. (M.  Latour,  L' 'Union  Medicale,  No.  3.)  ' 

It  is  most  conveniently  applied  by  a  brush.  The  modified  solution, 
before  described,  should  be  preferred  in  the  treatment  of  inflammatory 
affections  of  the  skin. 


CAOUTCHOUC  and  GUTTA  PERCHA  have  properties  similar 
to  those  of  collodion,  and  may  be  used  for  the  same  purposes.  By 
taking  advantage  of  their  solubility  in  chloroform,  solutions  of  them 
may  be  made,  which,  when  applied  in  thin  layers,  very  quickly  leave 
pellicles  on  the  surface,  having  the  impermeability  of  that  of  collodion, 
without  the  same  rigidity.  Such  solutions  have  been  considerably  used 
in  cutaneous  affections.  That  of  gutta  percha  is  generally  preferred. 
It  may  be  used  in  all  kinds  of  chronic  cutaneous  eruptions,  especially  in 
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the  scaly  affections,  and  the  advanced  stages  of  eczema.  It  will  often 
prove  useful  in  the  acute  eruptions,  though  less  applicable  to  cases  in 
which  there  is  watery  or  puruloid  secretion.  In  erysipelas  it  is  said  to 
have  been  used  beneficially,  and  has  the  great  advantage  over  collodion, 
that  it  does  not  equally  irritate  by  compression.  Success,  too,  is  claimed 
for  it  in  rendering  the  eruption  in  small-pox  abortive.  In  fact,  it  may 
be  used  in  all  cases  of  superficial  inflammation  and  slight  injuries,  in 
the  treatment  of  which  the  protective  principle  is  applicable.  Dr.  Graves, 
of  Dublin,  bears  special  testimony  in  its  favour  as  a  remedy  in  cutane- 
ous diseases ;  and  I  have  myself  employed  it  with  the  most  satisfactory 
results.  An  investing  layer  of  this  kind  might  even  be  tried  about  the 
knees  and  larger  joints,  aifected  with  obstinate  rheumatism,  or  other 
chronic  inflammation.  A  closely  fitting  and  adhering  coat  of  caoutchouc 
is  thought  to  have  proved  useful  in  such  cases. 

•The  solution  in  ofeloroform  should  be  saturated,  and  the  application 
made  by  means  of  a  camel's-hair  pencil,  which,  on  each  occasion,  should 
be  immersed  in  boiling  water,  to  prevent  its  becoming  clogged  by  the 
solidified  material.  The  application  should  be  repeated  as  often  as  may 
be  necessary  to  keep  the  covering  complete.  In  the  scaly  and  scabby 
affections,  the  skin  should  be  first  cleared,  if  possible,  by  poulticing,  etc. 

A  solution  of  this  kind  is  now  officinal,  under  the  name  of  Solution 
of  Gutta-percha  (LIQUOR  GUTTA-PERCHA,  U.  &'.).  It  is  prepared  by  dis- 
solving a  troyounce  and  a  half  of  gutta-percha  in  twelve  troyounces  of 
chloroform,  and  then  decolorizing  the  liquid  by  agitating  with  it  two 
troyounces  of  carbonate  of  lead  previously  mixed  with  five  troyounces 
of  chloroform,  and  setting  the  mixture  aside  for  ten  days  or  more,  in 
order  that  the  undissolved  matter  may  subside.  For  directions  in  refer- 
ence to  the  manipulation  of  the  process,  so  as  to  obtain  a  clear  solution, 
see  the  U.  S.  Dispensatory  (12th  ed.,  p.  1204). 


2.  Indirect  Protective^. 

These  operate,  in  the  sound  state  of  the  skin,  by  so  altering  the  epi- 
dermis as  probably  to  render  it  impermeable  to  the  air,  and  prevent  the 
influence  of  oxygen  on  the  parts  beneath.  Applied  to  the  mucous  mem- 
branes, they  enter  into  combination  with  the  .superficial  portion  of  the 
epithelium,  or  its  whole  thickness,  forming  a  similar  protecting  layer. 
In  ulcers  they  combine  with  the  albumen  of  the  secretions,  and  with 
the  superficial  tissue,  and  thus  form  an  insoluble  covering  for  the  sur- 
face. These  effects  are  produced  by  several  of  the  escharotws;  and  in 
this  way,  as  well  as  by  an  alterative  influence,  or  the  removal  of  the 
diseased  structure,  their  efficacy  in  promoting  the  healing  of  ulcers  may 
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be  explained.     Three  of  this  set  of  protectives  merit  special  notice ; 
nitrate  of  silver,  iodine,  and  creasote. 

I.  NITRATE  OF  SILVER. 
ARGENT!  NITRAS. 

This,  I  believe,  operates  as  an  antiphlogistic  remedy  most  efficiently 
through  the  protection  it  affords  to  the  subjacent  tissue.  The  cuticle, 
blackened  under  its  operation,  loses  the  peculiar  organization,  in  conse- 
quence of  which  liquids  and  air  can  find  entrance  and  exit,  and  probably 
becomes  much  less  permeable.  Hence  the  efficiency  of  this  escharotic 
in  erj^sipelatous  and  erythematous  inflammation,  and  in  numerous  cuta- 
neous eruptions.  The  white  layer  which  it  forms  with  the  mucous  tis- 
sue may  operate  on  the  same  principle;  as  may  the  insoluble  white 
pellicle  which  it  leaves  upon  ulcerated  and  abraded  surfaces.  But, 
under  the  head  of  escharotics,  the  effects  of  nitrate  of  silver  have  been 
sufficiently  detailed ;  and  I  allude  to  them  here  only  as  belonging  to  the 
present  category  of  influences,  and  illustrative  of  the  principles  stated. 


II.    IODINE. 

IODINIUM. 

This  is  another  agent  which  has  proved  very  efficacious  in  numerous 
superficial  disorders,  of  a  nature  to  be  benefited  through  the  protective 
agency.  The  tincture  of  iodine  is  the  preparation  usually  employed 
for  the  purpose,  and,  in  the  greater  number  of  cases,  will  answer  very 
well.  When,  however,  a  very  strong  impression  is  demanded,  the  tinc- 
ture may  be  saturated,  which  is  easily  done  by  leaving  in  the  bottle  a 
little  more  iodine  than  is  dissolved.  The  strength  may  be  made  still 
greater  by  using  iodide  of  potassium,  which  increases  the  solvent  power 
of  alcohol  as  it  does  of  water.  Thus,  by  adding  half  a  drachm  of  iodide 
of  potassium  to  a  fluidounce  of  alcohol,  it  may  be  made  to  dissolve  a 
drachm  of  iodine.  A  solution  of  this  kind  was  used  by  the  late  Dr.  Todd, 
of  London.  Some  prefer  an  ethereal  solution,  of  the  same  strength  as 
the  officinal  tincture,  under  the  idea  that  it  is  less  painful ;  and,  as  the 
ether  rapidly  evaporates,  while  the  alcohol  remains  for  some  time  to 
stimulate  the  surface,  there  seems  to  be  good  reason  for  the  preference. 
(Durkee,  Am.  Journ.  of  Med.  Sci  ,  N.  S.,  xxviii.  108.) 

A  solution  in  glycerin  has  recently  been  employed,  as  a  substitute  for 
the  tincture,  with  asserted  advantage.  With  the  aid  of  iodide  of  potas- 
sium, this  solvent  will  take  up  a  large  proportion  of  iodine.  Dr.  M.  Rich- 
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ter,  of  Vienna,  who  recommends  this  solution,  prepares  it  by  dissolving 
one  part  of  the  iodide  in  two  of  glycerin,  and  then  adding  this  to  one 
part  of  iodine,  which  is  completely  dissolved  in  a  few  hours.  It  may 
be  applied  by  means  of  a  camel's-hair  pencil,  and  should  be  covered 
with  some  impervious  tissue,  as  of  oiled  silk  or  gutta-percha,  to  prevent 
the  evaporation  of  the  iodine.  It  has  the  advantage  of  remaining  liquid. 

When  one  of  these  preparations  is  applied  by  a  brush  to  the  surface 
of  the  skin,  it  rapidly  produces  a  yellow  discoloration  of  the  epidermis, 
with  more  or  less  smarting  pain,  of  which  the  patient  sometimes  com- 
plains a  good  deal,  but  which  soon  subsides.  If  the  application  has 
been  moderate,  the  stain  gradually  disappears  by  the  evaporation  of  the 
iodine,  without  any  organic  change  in  the  cuticle.  But  such  an  influ- 
ence is  of  little  or  no  effect  for  the  purposes  here  had  in  view.  The 
application  must  be  made  so  as  to  produce  a  deep-brown  stain  of  the 
cuticle,  which  should  be  so  much  affected  as  afterwards  to  desquamate. 
It  is  often  necessary,  moreover,  to  reapply  the  tincture,  and  to  do  so 
repeatedly,  should  the  evidence  of  its  action  on  the  epidermis  diminish. 
I  have  often  noticed,  in  erysipelas,  while  using  mucilaginous  dressings 
of  slippery  elm  to  the  surface,  and  tincture  of  iodine  to  the  border  of 
the  inflammation,  that  the  stains  produced  by  the  latter  rapidly  disap- 
pear under  contact  with  the  former ;  and  the  inference  is  that  such  a 
contact  should  be  guarded  against,  in  the  use  of  the  remedy. 

Erysipelas  is  one  of  the  affections  in  which  iodine  has  shown  the 
greatest  antiphlogistic  power.  Applied  over  the  whole  surface,  it  will 
not  unfrequently  diminish  or  even  subdue  the  inflammation.  But  it 
must  be  remembered  that  erysipelas  is  usually  a  constitutional  affection, 
and  that,  if  the  inflammation  is  suppressed,  the  disease  is  not  cured ;  and 
there  may  be  danger  of  the  local  irritation  fixing  itself  elsewhere,  perhaps 
in  some  internal  organ.  It  has  happened  to  me  to  witness  a  fatal  case 
of  such  translation;  and,  though  the  local  application  made  in  that  in- 
stance was  not  iodine,  yet  the  principle  would  be  the  same  with  either, 
and  I  have,  therefore,  always  avoided  any  efforts  at  once  to  cure  the 
local  affection.  But  when  disposed  to  spread  into  the  head,  or  too  ex- 
tensively elsewhere,  I  have  very  long  been  in  the  habit  of  endeavouring 
to  circumscribe  its  progress,  and  keep  it  within  due  bounds.  For  this 
purpose,  iodine  is,  I  think,  on  the  whole  the  most  convenient  and  ef- 
fectual means.  It  should  be  applied  for  two  or  three  inches  in  breadth, 
partly  on  the  inflamed  and  partly  on  the  sound  surface.  When  it  fails 
to  check  the  march  of  the  inflammation,  it  usually  moderates  its  severity. 
In  local  erysipelas,  arising  from  wounds,  with  or  without  the  suspicion 
of  poison,  as  in  dissecting  wounds,  I  have  also  been  in  the  habit  of  using 
tincture  of  iodine,  and,  I  think,  with  advantage. 

In  herpes  and  eczema,  it  will  sometimes  arrest  the  disease  in  its  early 
stages;  but  in  the  latter  affection  it  will  often  fail,  because  the  local  dis- 
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ease  is  sustained  by  a  powerful  constitutional  tendency;  and,  in  many 
cases,  no  suppressing  agents,  however  powerful,  are  capable  of  subduing 
it.  Herpetic  ringworms  will  frequently  yield  at  once. 

The  tincture  of  iodine  is  also  among  the  most  effective  means  of  check- 
ing the  progress  of  the  variolous  eruption.  Applied  at  the  first  appear- 
ance of  the  eruption,  or  within  a  day  or  two,  it  will  often  very  con- 
siderably modify  it,  and  prevent  full  maturation  and  pitting. 

But  iodine  acts  also  on  deeper  inflammations.  Thus,  it  may  be  em- 
ployed with  advantage  in  inflammation  of  the  absorbents  and  cellular 
tissue  of  the  arm  or  leg,  such  as  occasionally  follow  wounds  of  the  fingers 
or  toes.  It  must  be  liberally  applied  upon  the  skin,  along  the  course  of 
the  inflamed  vessels.  It  may  be  similarly  employed  in  inflammation  of 
the  absorbent  glands. 

It  has  also  been  strongly  recommended  in  chronic  enlargements  of 
the  tonsils,  applied  directly  to  the  mucous  membrane  covering  them. 

It  is  highly  useful  in  inflamed  and  distended  bursse,  such  as  are  fre- 
quently noticed  in  rheumatic  patients,  and,  applied  freely  around  the 
joints,  has  proved  serviceable  in  similar  affections  of  the  synovial  mem- 
branes. Indeed,  it  may  be  locally  applied,  with  hope  of  benefit,  in  most 
cases  of  chronic  inflammation  and  tumefaction  of  the  joints,  whether 
rheumatic,  gouty,  or  scrofulous. 

Furuncles,  phlegmons  in  the  subcutaneous  tissue,  and  paronychias 
may  be  treated  in  the  same  way;  and  corns  will  sometimes  disappear 
under  the  application. 

III.  CREASOTE. 

CREASOTUM. 

This  is  another  of  the  remedies  that  operate  indirectly  on  the  pro- 
tective principle.  Though  a  powerful  irritant  itself,  it  often  proves  use- 
ful in  ulcerative  affections.  When  applied  undiluted  to  a  surface  of  this 
kind,  it  coagulates  the  albumen,  and  thus  gives  a  white  coating,  which 
protects  the  parts  beneath.  It  should  be  used  only  in  the  indolent  and 
flabby  ulcers,  the  phagedenic,  or  the  gangrenous  ulcers  following  burns ; 
and  never  in  those  already  in  a  highly  inflamed  state.  Mixed  with 
about  four  parts  of  lard,  and  applied  every  two  hours,  it  has  been  recom- 
mended as  having  specific  powers  in  the  cure  of  erysipelas.  On  a  former 
occasion,  I  spoke  of  the  efficacy  of  creasote  in  toothache,  and  ascribed 
it  in  part  to  the  insoluble  coating  it  gives  to  the  carious  surface. 


Besides  the  protectives  heretofore  considered,  we  may  rank  in  the 
class  certain  insoluble  substances  which  are  supposed,  when  swallowed, 
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to  act  mainly  by  adhering  to  the  surface  of  the  mucous  membrane  of 
the  stomach  and  bowels,  thereby  sheathing  them  against  the  influence 
of  irritating  agents.  It  is  to  inflammatory  or  irritated  conditions  of  this 
membrane  that  they  are  considered  applicable;  and  hence  they  have 
been  employed  in  gastritis,  diarrhoea,  dysentery,  and  cholera,  and  in 
neuralgic  conditions  of  the  stomach  and  bowels.  These  medicines  have 
been  or  will  be  individually  considered  elsewhere,  with  their  uses  and 
modes  of  action ;  and  they  are  mentioned  here  only  to  collect  in  one  view 
all  the  remedies  which  may  be  supposed  to  have  the  characteristic  prop- 
erties of  the  class.  To  this  set  of  protectives  belong  calomel,  subnitrate 
of  bismuth,  and  probably  subcarbonate  of  iron,  all  given  in  very  large 
doses;  and  chalk  maybe  considered  as  belonging  to  the  same  category, 
when  taken  in  quantities  beyond  the  solvent  powers  of  the  gastric  and 
intestinal  acids.  It  is  not  only  when  taken  internally  that  these  medi- 
cines act  usefully  on  the  principle  of  protection.  In  the  form  of  powder, 
or  rubbed  up  with  mucilage,  they  have  been  applied,  with  supposed  ad- 
vantage, to  external  ulcers  and  inflamed  mucous  surfaces,  as  in  gonor- 
rhoea, leucorrhoea,  and  inflammation  of  the  rectum.  Remarkable  virtues 
have  been  ascribed  to  anthracite  coal,  by  Dr.  A.  Dyes,  who  was  led  to 
the  discovery  of  its  virtues  by  observing  that  it  was  greedily  devoured 
by  pigs,  in  which  animals  it  was  thought  to  promote  digestion.  He  used  it 
in  intestinal  worms,  catarrhal  disease  of  the  stomach,  chlorosis,  enlarge- 
ment of  the  spleen,  scurvy,  etc.  The  probability,  however,  is  that,  when 
productive  of  any  benefit,  it  acts  simply  on  the  principle  of  the  pro- 
tectives above  explained;  by  guarding,  namely,  the  mucous  surfaces 
from  the  effects  of  irritating  substances.  (B.  and  F.  Medico-chir.  Eev., 
Jan.  1866,  p.  237  ;  from  Schmidt's  Jahrbuch,  Feb.  1865.) 

Carbonate  of  lead  is  used  externally  for  the  same  purpose ;  and,  rub- 
bed up  with  flaxseed  oil,  in  the  form  of  white  paint,  has  been  recently 
strongly  recommended  by  Mr.  Alfred  Freer,  in  erysipelas,  eczema,  herpes, 
furuncles  and  carbuncles,  burns,  and  painful  ulcers  of  the  leg.  The  af- 
fected part,  and  a  little  of  the  surface  beyond,  are  painted  with  it,  by 
means  of  a  feather,  and  a  fresh  layer  applied  every  two  hours,  until  a 
sufficient  coating  is  procured,  the  integrity  of  which  must  afterwards  be 
maintained.  (Lancet,  June,  1859,  p.  610.) 

The  sulphate  of  lead  produced  when  the  acetate  of  lead  and  sulphate 
of  zinc  are  mixed,  is  probably  a  material  agent  in  the  cure  of  gonor- 
rhoea, treated  by  that  mixture.  Through  its  insolubility  and  weight,  it 
adheres  to  the  mucous  surface,  and  may  thus  guard  it  against  irritation. 

Clay  reduced  to  the  state  of  an  impalpable  powder,  and  rubbed  with 
water  to  a  soft  serniliquid  consistence,  has  proved,  in  the  hands  of  Dr. 
Schreber,  of  Leipzic,  one  of  the  best  applications  to  surfaces  yielding 
foul  discharges;  and,  in  the  form  of  poultices,  has  been  tried  by  others 
with  advantage  in  local  inflammatory  affections.  (Eraithwaite 's  Retro- 
spect, No.  xlxxx.  p.  120.) 
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DIVISION  II. 

NON-SYSTEMIC  REMEDIES. 

THESE  are  remedies  acting,  not  essentially  and  directly  on  the  func- 
tions or  organs,  but  on  some  extraneous  body  or  bodies  incidentally 
present  in  the  system,  and  operating  injuriously  upon  it.  The  division 
embraces  the  five  classes  of  antacids,  absorbents,  solvents,  disinfectants, 
and  parasiticides,  including  the  subordinate  classes  of  anthelmintics  and 
antizymotics. 

It  may  be  objected  to  the  classification  here  adopted,  that  the  two 
great  divisions  are  so  extremely,  one  might  almost  say,  so  absurdly 
different  in  their  dimensions.  My  only  answer  is,  that  this  is  the  method 
of  nature  ;  and  if  I  have  erred,  I  have  done  so  in  following  her  footsteps. 
If  the  inquirer  will  look,  beyond  the  science  which  engages  our  atten- 
tion, out  into  the  broader  fields  of  nature,  he  will  observe  similar  ine- 
qualities constantly  repeated,  both  in  the  physical  and  the  moral  world; 
and  will  learn  in  time  that,  though  they  may  seem  discordant  when 
viewed  partially,  yet  the  general  effect  is  that  of  order  and  beauty. 
Could  our  finite  capacity  embrace  the  whole,  we  should  undoubtedly 
find  unbroken  harmony. 


ANTACIDS. 

THESE  are  medicines  which  correct  acidity  in  whatever  part  of  the 
body  they  may  encounter  it.  It  must  be  recollected,  however,  that,  in 
some  parts  of  the  system,  the  presence  of  a  certain  proportion  of  free 
acid  is  normal,  and  even  essential  to  health.  Thus,  during  the  period 
of  digestion,  it  is  now  universally  admitted  that  the  gastric  juice  is 
normally  sour,  and  that  this  condition  is  greatly  proinotive  of  its  sol- 
vent power ;  and  a  certain  degree  of  acidity  of  the  urine  is  required,  in 
order  that  the  phosphatic  salts  may  at  all  times  be  held  in  solution.  It 
is,  therefore,  only  an  excess  of  acid  beyond  the  wants  of  the  functions 
that  requires  correct;on.  Such  an  excess  frequently  exists  in  the  stomach 
and  bowels.  Though  it  Is  probably  impossible  that  the  blood  should  be- 
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come  positively  acid  during  life,  yet  acid  substances  not  unfrequently 
are  either  generated  in  it  or  find  their  way  into  it,  and  are  rejected 
through  the  different  emunctories,  as  the  skin,  lungs,  and  kidneys ;  and 
a  sour  breath,  and  sour  odour  of  the  perspiration,  would  evince  such  a 
state  of  system.  Again,  a  considerable  excess  of  acid  is  often  met  with 
in  the  urine,  irritating  the  lining  membrane  of  the  urinary  passages, 
and  sometimes  leading  to  the  deposition  of  uric  acid.  This  is  not  the 
place  to  treat  of  the  causes  of  this  excess,  its  symptoms,  or  its  effects. 
These  are  subjects  for  the  pathologist.  Our  business  here  is  to  point 
out  the  methods  of  correcting  it ;  at  least  to  indicate  those  measures 
by  which  the  effects  of  acid,  abnormally  existing  in  the  system,  may  be 
obviated,  independently  of  any  agency  upon  the  functions. 

1.  Mode  of  Operation. 

The  most  efficient  method  of  accomplishing  this  object  is  by  means  of 
medicines  which  are  capable  of  uniting  with  and  neutralizing  the  acids; 
of  converting  these  irritating  substances  into  mild  and  innoxious  neutral 
salts.  Now  any  salifiable  base  will  accomplish  this  object,  so  far  as  the 
acids  in  the  alimentary  canal  are  concerned ;  but  it  does  not  follow  that 
they  could  all  be  used  for  this  purpose  with  impunity.  The  oxides  of 
silver,  copper,  antimony,  etc.  are  capable  of  neutralizing  acids,  but  in 
doing  so  they  are  converted  into  powerfully  irritating,  and  even  poison- 
ous salts.  It  is  only,  therefore,  those  salifiable  bases  which  form  in- 
noxious compounds  with  the  acids  they  neutralize,  that  can  be  used. 
Of  this  kind  are  the  medicinal  alkalies  and  alkaline  earths,  and  their 
carbonates,  with  the  exception  of  baryta,  which  cannot  be  safely  used 
for  the  puqoose ;  and  these  are  the  substances  employed  as  direct  ant- 
acids. 

But  it  is  proper  to  make  some  discrimination  between  these  antacids. 
Some  are  insoluble,  or  very  nearly  so,  and  consequently  cannot  enter 
the  circulation  until  they  have  become  neutralized.  It  is  clear  that  these 
may  be  used  for  correcting  acid  in  the  primae  viae,  but  not  in  the  blood, 
or  the  secretions.  They  may,  indeed,  indirectly  correct  acid  in  these 
latter  situations,  by  preventing  its  entrance  into  the  circulation  from  the 
alimentary  canal ;  but  they  cannot  act  upon  that  which  may  exist  in 
the  blood  already,  or  may  be  generated  in  that  fluid,  or  conveyed  into 
it  by  the  lymphatics  from  the  disintegrating  tissues.  For  this  purpose 
the  soluble  antacids  must  be  used,  which,  if  in  excess,  after  the  neutrali- 
zation of  the  acid  in  the  stomach,  may  then  enter  the  blood.  These, 
after  having  restored  the  requisite  degree  of  alkalinity  to  the  blood,  be- 
come themselves  noxious,  and  are  thrown  off  by  the  emunctories,  and 
thus  neutralize  or  alkalize  the  secretions.  Sour  breath  and  sour  perspi- 
ration may  thus  be  corrected,  and  the  acidity  of  urine  replaced  by  alka- 
linity of  that  liquid.  Magnesia  and  its  carbonate,  and  the  carbonate  of 
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lime  are  in  the  former  category ;  the  alkalies  and  their  carbonates,  and 
lime-water,  in  the  latter. 

When  the  object  is  solely  to  alkalize  the  blood  or  the  urine,  it  may  be 
accomplished  by  the  use  of  the  neutral  alkaline  salts,  of  which  the  acid 
is  of  vegetable  origin ;  as,  for  example,  by  citrate  of  potassa,  tartrate  of 
soda  and  potassa,  and  probably  acetate  of  potassa.  Experiment  has 
shown  that,  under  the  use  of  these  salts,  in  small  doses  frequently  re- 
peated, the  urine  becomes  alkaline  to  test-paper.  It  is  presumed  that 
the  vegetable  acid  is  decomposed  in  the  alimentary  canal,  and  that  the 
alkaline  base  combines  with  carbonic  acid,  and  enters  the  circulation  as 
a  carbonate.  All  these  salts,  however,  have  been  already  sufficiently 
»  considered  under  other  heads. 

2.    Therapeutic  Application. 

In  poisoning  by  the  acids,  as  the  sulphuric,  nitric,  muriatic,  oxalic, 
and  even  tartaric  in  great  excess,  this  class  of  remedies  are  the  appro- 
priate antidotes,  and  should  always  be  promptly  employed,  along  with 
free  dilution,  and  evacuants. 

Dyspepsia  often  offers  strong  indications  for  the  use  of  antacids,  to 
correct  the  cardialgia,  gastric  spasms,  and  other  uneasiness  so  frequently 
attendant  on  that  disorder.  But  it  must  be  remembered  that  these 
medicines  are  here  only  palliatives ;  and  that,  in  excess,  they  may  do 
harm,  partly  by  depriving  the  gastric  juice  of  its  normal  proportion  of 
acid,  and  partly  by  directly  irritating  the  stomach.  Their  use,  there- 
fore, requires  judgment,  and  they  should  not  be  given  indiscriminately 
in  dyspepsia,  whenever  any  little  uneasiness  may  seem,  in  the  mind  of 
the  patient,  to  require  them. 

In  infantile  colics,  and  other  digestive  disorders,  acid  is  a  very  fre- 
quent cause  of  the  suffering,  and  the  antacids  are  of  great  service,  some- 
times even  relieving  serious  diseases,  which  appear  to  have  their  origin 
in  irritation  of  the  primae  viae  from  this  cause.  In  the  colic  of  adults 
they  will  often  also  afford  relief. 

Diarrhoea  is  not  unfrequently,  both  in  adults  and  children,  and  espe- 
cially in  the  latter,  either  produced  or  sustained  by  acid  in  the  bowels, 
as  indicated  by  the  sour  smelling  and  green  passages,  and  sometimes  also 
by  sour  breath  and  eructations.  Hence  antacids  are  among  our  habitual 
remedies  in  this  affection. 

Sick-headache,  when  dependent  on  an  excess  of  acid  in  the  stomach, 
may  often  be  prevented  or  cured  by  a  full  dose  of  magnesia,  or  other 
medicine  belonging  to  the  class. 

Febrile  diseases,  in  their  course,  frequently  evince,  by  the  sour  smell 

of  the  breath  and  the  perspiration,  the  existence  of  acid  in  the  blood, 

and  call  for  the  use  of  this  class  of  medicines.    This  is  especially  apt  to 

be  the  case  in  the  fevers  of  children.     It  is  obvious  that  those  antacids 
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should  here  be  selected  which  are  capable  of  being  absorbed  into  the 
blood,  as  the  alkaline  carbonates  or  bicarbonates. 

Gout  and  rheumatism  often  afford  the  same  indication ;  and  the 
alkaline  method  of  treating  them  has  strong  advocates  among  those 
who  believe  that  acid  is  the  essential  materies  morbi  in  these  diseases. 

In  diabetes  there  is,  in  many  instances,  a  sourish  as  well  as  sac- 
charine smell  issuing  from  the  patient,  which  proves  the  abnormal 
elaboration  of  acid  in  the  system,  calling  for  antacids;  and,  so  far  as 
medicines  can  affect  the  course  of  this  fearful  disease,  the  alkalies  are 
among  those  most  to  be  relied  on. 

The  uric  acid  lithiasis  offers  another  indication  for  antacids;  and 
there  are  no  means  so  efficacious  in  affording  relief,  in  the  gravelly  and 
other  urinary  disorders  dependent  on  an  excess  of  uric  acid  or  the  urates 
in  the  urine.  The  soluble  alkaline  carbonates  are,  of  course,  here  also 
specially  indicated. 

From  the  remarks  which  have  been  made,  it  is  obvious  that  a  con- 
siderable discrimination  is  necessary  in  the  choice  of  the  antacid,  to 
adapt  it  to  the  circumstances  of  each  case.  Thus,  in  the  bowel  affec- 
tions' magnesia  and  lime,  or  their  carbonates,  are  usually  preferable ; 
the  magnesian  preparations  being  used  when  there  is  indication  at  the 
same  time  for  a  laxative  effect,  the  calcareous,  when  it  is  desirable  to 
produce  rather  an  astringent  effect  on  the  bowels  than  otherwise.  When 
the  blood  and  urine  are  to  be  reached,  the  choice  should  fall  on  the 
alkalies  or  their  carbonates ;  and  here,  as  a  general  rule,  the  carbonates 
are  to  be  preferred  to  the  caustic  alkalies,  and  the  bicarbonates  to  the 
carbonates,  as  being  milder  in  their  operation  on  the  mucous  membrane 
of  the  primae  viae. 

Incidentally  to  their  operation  as  antacids,  these  remedies  often  act 
beneficially  as  laxatives,  refrigerants,  diuretics,  or  diaphoretics,  by  means 
of  the  saline  compounds  which  they  form  with  the  acids,  and  which  may 
act  on  the  bowels,  or  be  absorbed. 

But  it  must  be  remembered,  in  using  the  alkaline  antacids  for  these 
various  purposes,  that  all  that  is  required  is  the  neutralization  of  an 
abnormal  excess  of  acid,  and  that  it  is  desirable  not  to  substitute  an 
excess  of  alkalinity,  unless  some  special  indication  for  this  condition 
exist. 

3.  Effects  and  Uses  of  Alkalies  as  Dynamic  Agents. 

1.  Effects.  Hitherto  I  have  been  treating  of  alkaline  substances 
merely  as  antacids.  When  themselves  in  excess,  they  become  real  dy- 
namic agents,  producing  important  modifications  in  the  condition  of  the 
system.  Strictly  speaking,  this  subject  should  have  been  considered  in 
the  first  division  of  remedies ;  and  the  proper  place  of  the  alkalies  would, 
in  this  view,  have  been  found  among  the  arterial  sedatives ;  but  pre- 
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cision  of  classification  may  sometimes  give  way  to  expediency;  and  I 
have  thought  it  would  be  both  more  convenient  and  more  impressive 
to  consider  the  alkalies,  under  these  two  different  aspects  of  purely 
chemical  and  of  dynamic  agency,  in  the  same  place;  especially  as  these 
two  modes  of  operation  are  constantly  running  one  into  the  other  in 
practice. 

When  in  excess  in  the  stomach  and  bowels,  the  alkalies  act  as  ir- 
ritants, and,  very  largely  given,  or  in  a  concentrated  state,  may  cause 
severe  inflammation,  and  even  corrosion.  Their  abuse  is  apt  to  induce 
want  of  appetite,  gastric  uneasiness,  and  other  symptoms  of  dyspepsia. 

A  certain  excess  of  alkali  in  the  blood  is  essential  to  the  continued 
solubility  of  the  albumen  and  fibrin,  and  possibly  for  other  purposes; 
but,  beyond  the  normal  amount,  it  produces  depressing  effects,  depend- 
ent probably  on  a  direct  alteration  in  the  condition  of  the  organized 
constituents  of  that  fluid.  The  coagulability  of  the  fibrin  is  probably 
impaired,  and,  under  a  very  powerful  influence,  the  blood-corpuscles 
themselves,  to  a  certain  extent,  broken  up  and  dissolved. 

In  the  urine,  a  similar  excess  disposes  to  the  deposition  of  the  phos- 
phate of  lime,  and  the  ammonio-magnesian  phosphate,  which  require 
the  presence  of  acid  in  the  urine  to  hold  them  in  solution.  A  tendency 
to  calculous  formations  may  thus  be  promoted. 

2.  Therapeutic  Application.  But,  while  excessive  alkalinity  in  the 
system  is  thus  in  various  ways  injurious,  a  certain  amount  of  it  may  be 
advantageously  applied  to  therapeutic  purposes.  From  the  influence 
exerted  on  the  blood,  that  fluid  becomes  less  capable  of  duly  supporting 
the  vital  processes,  and  a  general  depression  is  produced.  Hence  the 
alkalies  may  sometimes  be  advantageously  employed  in  inflammatory 
and  plethoric  affections.  They  are  supposed  to  be  peculiarly  efficacious 
in  pseudomembranous  inflammation,  as  they  diminish  the  coagulability 
of  fibrin,  and  therefore  lessen  the  tendency  to  its  exudation  in  the  plastic 
state.  On  this  account  they  have  been  used  largely,  and  with  supposed 
advantage,  in  pseudomembranous  croup,  and  might  be  employed,  with 
hope  of  benefit,  in  similar  affections  of  the  bronchial  tubes  and  aliment- 
ary mucous  membrane,  forming  varieties  of  bronchitis,  enteritis,  and 
dysentery.  It  is  probable  that  they  operate  advantageously  in  acute 
rheumatism,  much  more  on  this  antiphlogistic  principle  than  by  the 
mere  neutralization  of  acid. 

Cutaneous  eruptions  are  among  the  affections  in  which  the  alkalies 
are  most  frequently  used ;  being  taken  internally,  and  not  unfrequently 
applied  externally  at  the  same  time.  Internally,  they  act  in  part  by 
neutralizing  acid  in  the  primae  vise  and  the  circulation,  which  has  great 
influence  in  sustaining  the  eruptive  affection,  and  in  part  probably  as 
antiphlogistic  remedies  through  their  influence  on  the  blood.  Extern- 
ally, they  act  mainly  as  local  excitants ;  and  may  be  employed  among. 
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the  earliest  of  this  class  of  applications,  as  the  disease  is  passing  from 
the  acute  to  the  chronic  stage, 

In  urinary  affections,  the  alkalies  also  act  advantageously.  As 
antacids,  they  have  already  been  considered.  But  they  are  thought  to 
be  capable  of  doing  something  more  than  merely  to  neutralize  the  acid 
in  the  urine.  It  is  believed  that,  by  maintaining  a  constant  alkalinity 
in  the  urine,  uric  acid  or  the  urates  deposited  in  the  shape  of  sand  or 
gravel  in  the  uriniferous  tubules,  the  calyces,  or  the  pelvis  of  the  kidney, 
may  be  dissolved ;  and  the  same  possibility  may  even  be  considered  as 
extending  to  stone  in  the  bladder,  composed  of  the  same  material.  In 
the  latter  case,  it  has  been  proposed  to  effect  a  solution  of  the  stone  in 
the  bladder  by  injecting  solutions  of  the  alkaline  carbonates,  or  bicar- 
bonates ;  but,  though  a  rational  proceeding,  it  has  not  hitherto  been  able 
to  boast  of  much  success,  possibly  from  the  want  of  sufficient  perse- 
verance. 

It  is  highly  probable  that  when  the  blood,  under  the  influence  of  this 
class  of  medicines,  becomes  abnormally  alkaline,  the  condition  is  cor- 
rected by  elimination  not  through  the  kidneys  only,  but  also  through 
the  liver;  and  that  thus  the  bile  may  contain  more  than  its  ordinary 
proportion  of  alkali.  Under  this  impression  I  have  used  this  class  of 
remedies,  to  a  considerable  extent,  for  the  prevention  and  cure  of  biliary 
calculi,  believing  that  the  bile  when  thus  highly  alkaline  might  dissolve 
the  calculi  already  formed,  and,  by  holding  cholesterin  in  solution,  ob- 
viate further  deposition.  It  has  appeared  to  me  that  much  advantage 
has  accrued  from  the  alkaline  treatment  in  such  cases. 

The  alkalies  have  been  thought  to  possess  a  deobstruent  power  over 
chronic  glandular  and  visceral  enlargements ;  but  their  influence,  in  these 
affections,  resolves  itself  into  a  simple  antiphlogistic  operation,  through 
the  changed  state  of  the  blood  already  referred  to. 

They  have  been  recommended  also  in  excessive  obesity. 

When  alkalinity  of  the  blood  or  urine  is  aimed  at,  it  is  on  the  whole 
best  to  use  the  bicarbonates,  as  less  irritant  to  the  stomach  and  bowels, 
than  the  more  caustic  preparations ;  and  the  neutral  alkaline  salts  of  the 
vegetable  acids,  as  already  stated,  may  perhaps  frequently  be  substi- 
tuted with  advantage,  as  their  acid  undergoes  decomposition,  and  the 
.base  enters  the  circulation  in  part  as  a  carbonate. 
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I.  POTASSA  AND  ITS  CARBONATES. 

I.  SOLUTION  OF  POTASSA. — LlQUOR  POTASSA.  U.S..Br. 

—  POTASSA  AQUA.  Ed. —  POTASSA  CAUSTICLE  LIQUOR.  Dub. 

—  Water  of  Potassa. 

Preparation  and  Properties.  The  officinal  solution  of  potassa  is  pre- 
pared by  boiling  caustic  lime  with  a  solution  of  bicarbonate  of  potassa. 
The  lime  takes  the  carbonic  acid,  and  falls  as  an  insoluble  cai'bonate, 
and  the  liberated  potassa  remains  dissolved  in  the  water,  which  is  de- 
canted, when  it  has  become  clear  after  standing.  The  materials  are 
used  in  definite  quantities,  and  the  resulting  solution  has  consequently 
a  definite  strength.  Prepared  according  to  the  directions  of  the  U.  S. 
Pharmacopoeia,  it  has  the  sp.gr.  1.065,  and  contains  5.8  per  cent,  of 
hydrate  of  potassa.  The  British  preparation  has  the  sp.  gr.  1.058,  and 
is  therefore  considerably  weaker  than  ours. 

It  is  perfectly  colourless  and  inodorous,  and  has  very  strongly  the 
peculiar  acrid,  very  disagreeable,  soapy  taste  of  the  alkalies.  It  is  known 
to  contain  potassa  by  affording  a  yellow  precipitate  with  chloride  of 
platinum,  and  a  copious  white  precipitate  of  bitartrate  of  potassa  with 
an  excess  of  tartaric  acid.  It  is  incompatible  with  all  the  acids,  the 
acidulous  salts,  the  soluble  salts  of  the  common  metals,  including  their 
soluble  chlorides  and  iodides,  the  salts  of  ammonia,  and  calomel.  It 
dissolves  resins  and  fixed  oils,  forming  soaps  with  the  latter.  As  it 
attracts  carbonic  acid  from  the  air,  it  should  be  kept  in  well-stopped 
bottles. 

Medical  Effects  and  Uses.  Solution  of  potassa  has,  in  a  high  degree, 
all  the  characteristic  properties  of  the  alkalies.  In  relation,  however,  to 
the  neutralizing  or  antacid  power,  both  this  preparation  and  the  carbon- 
ates are  much  inferior,  for  equal  weights  of  the  pure  alkali  or  earth,  to 
any  other  of  the  medicines  used  as  antacids;  for,  while  the  equivalent  of 
soda,  which  is  next  in  order,  is  31.3,  that  of  potassa  is  47. 2;  that  is,  the 
quantity  of  acid  which  will  require  31.3  parts  of  the  former  for  neutrali- 
zation, will  require  4*7.2  of  the  latter.  Hence,  purely  as  antacids,  po- 
tassa and  its  carbonates  stand  at  the  bottom  of  the  scale.  « 

In  over-doses,  the  solution  of  potassa  is  capable  of  producing  fatal  in- 
flammation or  erosion  of  the  stomach.  In  a  case  of  poisoning,  the  proper 
antidote  would  be  one  of  the  vegetable  acids,  as  vinegar,  lemon-juice,  or 
tavtaric  acid ;  and,  if  neither  of  these  should  be  at  hand,  one  of  the  min- 
eral acids,  much  diluted. 

The  solution  has  been  used  for  the  antacid,  antilithic,  and  antiphlo- 
gistic effects  of  the  alkalies,  but  has  no  advantage  whatever  over  the 
carbonates,  while  it  is  more  unpleasant,  and  much  more  hazardous.  It 
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should,  therefore,  I  think,  be  abandoned  as  an  internal  remedy.  Extern- 
ally, it  is  sometimes  used  as  a  rubefacient,  but  has  no  special  virtues  in 
this  capacity.  It  is  more  important  as  a  pharmaceutic  than  as  a  thera- 
peutic agent.  The  dose  for  internal  use  is  from  ten  to  thirty  minims, 
twice  or  three  times  a  day.  When  given,  it  should  be  largely  diluted 
either  with  water,  one  of  the  aromatic  waters,  or  a  bitter  infusion. 

II.  CARBONATE  OF  POT  ASS  A.  —  PoTASS^E  CARBONAS. 
U.  S.,  Br.  —  Salt  of  Tartar. 

Preparation.  As  the  carbonate  of  potassa  is  kept  in  the  shops,  it  is 
usually  prepared  from  pearlaxh,  which  is  an  impure  carbonate,  obtained 
from  the  common  potash  of  commerce  by  exposing  it  to  the  flame  of  a 
reverberatory  furnace.  The  process  for  purifying  pearlash  consists  sim- 
ply in  dissolving  it  in  a  very  small  proportion  of  water,  filtering  and 
evaporating  the  solution,  and  granulating  by  constant  stirring,  when  the 
liquid  solidifies  on  being  allowed  to  cool.  The  carbonate  of  potassa  is 
thus  separated  from  the  less  soluble  salts,  and  the  insoluble  substances 
contained  in  pearlash.  It  is  still,  however,  impure ;  containing  chloride 
of  potassium,  a  little  silicate  of  potassa,  and  other  saline  matters  derived 
originally  from  the  wood-ashes  from  which  the  crude  potash  was  ob- 
tained. These  impurities,  however,  do  not  materially  impair  its  medi- 
cinal efficiency. 

A  purer  salt  is  made  by  exposing  bicarbonate  of  potassa  to  a  red 
heat,  by  which  one  equivalent  of  carbonic  acid  is  driven  off,  and  the 
carbonate  remains.  This  is  directed  by  the  U.  S.  Pharmacopoeia  under 
the  name  of  Pure  Carbonate  of  Potassa  (POTASSA  CARBONAS  PURA). 
The  salt  was  formerly  procured  by  calcining  bitartrate  of  potassa,  which 
is  thus  converted  into  the  carbonate ;  and  as  the  bitartrate  was  only  a 
pure  form  of  tartar,  the  name  given  to  the  matter  deposited  by  wine, 
the  carbonate  received  the  name  of  salt  of  tartar,  which  it  retains  to  this 
day  from  whatever  source  procured. 

Properties.  Carbonate  of  potassa  is  usually  in  the  form  of  a  white 
granular  powder,  inodorous,  and  of  an  unpleasant,  acrid,  alkaline  taste. 
It  is  extremely  soluble  in  water,  but  insoluble  in  alcohol.  On  exposure 
to  the  air,  it  rapidly  attracts  moisture,  deliquesces,  and  is  converted  at 
length  into,  a  dense  oil-like  liquid,  which,  though  nothing  but  a  concen- 
trated solution  of  the  salt,  received  of  old  the  name  of  oleum  tartari  per 
deliquium.  From  this  tendency  to  deliquesce,  it  is  necessary  to  be  care- 
ful not  to  expose  the  salt  to  the  air ;  and  to  diminish  the  rapidity  of  the 
change  is  one  of  the  objects  in  granulating  it.  Carbonate  of  potassa, 
though  neutral  in  composition,  that  is,  consisting  of  one  equivalent  of 
acid  and  one  of  base,  has  a  strong  alkaline  taste,  and  an  alkaline  reac- 
tion on  colouring  matters.  It  is  incompatible  with  acids  and  acidulous 
salts,  with  acetate  of  ammonia,  with  lime-water  and  the  soluble  salts  of 
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lime,  with  the  soluble  salts  of  magnesia,  iron,  copper,  mercury,  silver, 
lead,  zinc,  and  antimony,  and  with  alum  and  calomel.  It  does  not, 
however,  decompose  the  tartrate  of  iron  and  potassa.  When  heated  to 
redness  it  becomes  anhydrous ;  but,  as  ordinarily  used,  it  contains,  ac- 
cording to  Mr.  Phillips,  3  eqs.  of  water  for  2  eqs.  of  the  salt. 

Medical  Effects  and  Uses.  This  salt  exercises  all  the  peculiar  influ- 
ence of  the  alkalies  on  the  system,  and  is  among  the  preparations  most 
used  for  the  various  purposes  for  which  these  medicines  are  given. 
Though  less  irritant  and  poisonous  than  the  solution  of  potassa,  it  is 
yet  capable,  in  large  quantities,  of  inflaming  and  even  cauterizing  the 
stomach,  and  causing  speedy  death.  Should  the  patient  survive  the 
first  shock  of  the  poison,  he  sometimes  dies,  after  several  weeks,  in  con- 
sequence of  the  disorganized  condition  of  the  digestive  organs.  In- 
stances, too,  have  been  related  in  which  death  occurred  long  after  the 
taking  of  the  salt,  in  consequence  of  stricture  of  the  resophagus,  sup- 
posed to  have  originated  from  injury  done  to  that  structure.  The  anti- 
dotes are  the  same  as  for  poisoning  with  potassa.  Sulphate  of  magnesia 
might  be  used  for  the  purpose. 

It  is  unnecessary  to  mention  here  the  various  diseases  in  which  car- 
bonate of  potassa  is  given  as  an  alkali.  They  have  already  been  stated  in 
the  general  observations.  Though  occasionally  used  to  correct  acid  in 
the  stomach,  and  as  an  antilithic  in  the  uric  acid  deposition,  it  is  less 
esteemed,  merely  as  an  antacid,  than  some  other  articles  of  the  class ; 
but  it  seems  to  be  generally  preferred,  when  the  object  is  to  alkalize  the 
system.  Hence  it  is  used  in  pseudomembranous  croup  and  other 
pseudomembranous  diseases,  and  is  a  favourite  remedy  in  cutaneous 
eruptions,  in  which  it  certainly  seems  occasionally  to  produce  very 
favourable  eifects.  It  has  also  been  recommended  in  pneumonia  and 
other  inflammatory  affections.  Associated  with  cochineal,  it  has  long 
been  a  popular  remedy  in  hooping-cough.  In  jaundice  it  appears  some- 
times to  act  beneficially  in  restoring  the  hepatic  secretion ;  and  it  may 
be  given  in  biliary  calculi,  with  the  hope  of  rendering  the  bile  capable 
of  dissolving  them.  Under  the  diuretics,  I  spoke  of  it  as  having  diuretic 
properties,  and  as  being  sometimes  advantageously  employed  as  an 
adjuvant  with  other  remedies  in  dropsy.  It  might  also  be  tried  in 
scurvy,  in  order  to  supply  the  deficiency  of  the  salts  of  potassa,  which 
Dr.  Garrod  has  shown  to  exist  in  that  disease. 

The  dose  is  from  ten  to  thirty  grains,  twice  or  three  times  a  day,  dis- 
solved in  a  wineglassful  or  more  of  water,  which  may  be  sweetened,  and 
aromatized  by  any  agreeable  aromatic  oil. 

Externally  it  is  employed  as  a  lotion  in  cutaneous  eruptions,  dissolved 
in  the  proportion  of  from  one  to  three  drachms  to  the  pint  of  water.  It 
is  advisable  to  begin  with  the  smaller  proportion,  and  increase  to  the 
higher,  as  the  skin  is  found  to  bear  it.  Alkaline  baths,  for  use  in  similar 
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cases,  may  be  prepared  by  adding  from  half  a  pound  to  a  pound  of  the 
carbonate  to  the  whole  quantity  of  water  used,  to  be  increased  if  found 
desirable.  The  salt  is  also  sometimes  applied  to  the  skin,  in  the  form 
of  an  ointment,  made  by  rubbing  up  from  ten  grains  to  a  drachm  with 
an  ounce  of  lard. 

III.  BICARBONATE  OF  POTASSA.  —  POTASSA  BlCARBO- 
NAS.  U.  £,  Br. 

Preparation.  This  is  prepared  by  passing  carbonic  acid  through  a 
solution  of  carbonate  of  potassa  until  it  ceases  to  be  absorbed,  then  fil- 
tering, and  evaporating  at  a  temperature  not  exceeding  160°,  so  that 
crystallization  may  take  place.  In  the  process,  the  carbonate  of  potassa 
simply  combines  with  an  additional  equivalent  of  carbonic  acid.  If  a 
higher  heat  were  employed  in  the  evaporation,  there  would  be  risk  of 
the  escape  of  a  portion  of  the  carbonic  acid  of  the  newly  formed  salt. 
In  the  act  of  crystallization,  the  impurities  of  the  carbonate  are  left  be- 
hind. Much  of  this  salt  is  prepared  by  brewers,  by  exposing  a  saturated 
solution  of  the  carbonate  to  the  atmosphere  of  carbonic  acid  in  their  vats. 
As  the  salt  becomes  bicarbonated,  it  is  deposited  in  crystals,  being  much 
less  soluble  than  the  carbonate.  Thus  prepared,  it  is  called  sal  aeratus, 
and  is  much  used  for  making  light  bread,  cakes,  etc.,  as  a  substitute  for 
fermentation. 

Properties.  Bicarbonate  of  potassa  is  in  colourless  transparent  crys- 
tals, which  are  irregular  eight-sided  pyramids  with  two-sided  summits, 
inodorous,  and  of  a  saline  somewhat  alkaline  taste.  The  salt  is  soluble 
in  four  times  its  weight  of  cold  water,  and  less  than  its  weight  of  boil- 
ing water,  which  deprives  it  of  a  portion  of  carbonic  acid  and  converts 
it  into  a  sesquicarbonate.  At  a  red  heat,  it  loses  one  equivalent  of  acid, 
and  all  its  water  of  crystallization,  and  becomes  anhydrous  carbonate. 
It  is  permanent  in  the  air. 

Medical  Uses.  The  effects  of  this  salt  are  similar  to  those  of  the  car- 
bonate, but  feebler.  As  an  antacid,  it  operates  precisely  in  the  same 
way,  only  that  a  larger  dose  is  required.  In  this  capacity,  therefore, 
it  is  preferable  to  the  carbonate,  as  it  is  less  unpleasant  to  the  taste, 
and  less  apt  to  irritate  the  stomach.  Merely  for  correcting  acid  in  the 
stomach  or  circulation,  or  as  a  remedy  in  the  uric  acid  lithiasis,  it  may 
with  advantage  be  substituted  for  that  salt.  But  I  doubt  its  equal  effi- 
ciency in  alkalizing  the  system.  The  additional  equivalent  of  carbonic 
acid  probably  qualifies,  in  some  degree,  its  operation  on  the  organized 
constituents  of  the  blood.  When,  therefore,  it  is  desired  to  obtain  the 
antiphlogistic  action  of  the  alkali,  the  carbonate  should  be  preferred. 
The  dose  is  from  twenty  grains  to  a  drachm.* 

*  From  experiments  made  on  dogs  by  Dr.  Mauricot,  it  appears  that  the  tolerance 
of  alkalies  by  the  system  of  those  animals  depends  on  their  elimination  by  the  kid- 


DIV.  II.]        ANTACIDS. — CARBONATE  OF  SODA.  873 

Both  this  and  the  carbonate  are  much  used  in  the  preparation  of  the 
neutral  mixture  and  effervescing  draught. 


II.  PREPARATIONS  OF  SODA. 


I.  CARBONATE  OF  SODA.  —  SoD^E  CARBONAS.   U.S.,  Br. 

This  is  now  always  made,  on  a  large  scale,  by  the  manufacturer. 
Formerly  it  was  prepared  from  the  ashes  of  sea-weeds,  usually  called 
kelp,  or  from  that  of  plants  growing  by  the  sea-side  and  cultivated  for 
the  purpose,  which  is  known  in  commerce  by  the  name  of  barilla.  At 
present  it  is  procured  almost  exclusively  by  the  decomposition  of  sul- 
phate of  soda.  This  salt,  having  been  prepared  by  acting  on  common 
salt  with  dilute  sulphuric  acid,  is  exposed  to  heat  in  a  reverberatory 
furnace  with  carbonate  of  lime  and  bituminous  coal,  which  react  upon 
it  so  as  to  produce  a  mixture,  consisting  of  carbonate  of  soda,  caustic 
soda,  sulphuret  of  calcium,  undecomposed  sulphate  of  soda,  etc.  From 
this  the  soluble  substances  are  separated  by  lixiviation,  and,  having 
been  procured  in  the  solid  state,  are  again  exposed  to  heat  with  car- 
bonaceous matter,  as  coal-dust,  saw-dust,  etc.  The  caustic  soda  is  thus 
carbonated,  and  the  remaining  sulphate  converted  first  into  sulphuret, 
and  finally  into  carbonate,  which  now  becomes  the  chief  constituent. 
In  this  state  the  preparation  is  called  soda  ash.  From  this  the  car- 
bonate of  soda  is  obtained  by  lixiviation  and  evaporation,  and  is  subse- 
quently purified  by  solution  and  crystallization. 

Properties.  The  salt  is  in  fine  large  transparent  rhombic  prisms, 
which-  speedily  effloresce  on  exposure  to  the  air;  and,  as  found  in  the 
shops,  they  are  in  various  conditions  between  the  two  extremes  of  per- 
fect crystal  and  an  opaque  white  powder.  Exposed  to  heat,  they  efflo- 

neys.  The  elimination  of  the  bicarbonate  of  soda  is  very  slow  compared  with  that 
of  the  other  alkalies.  It  escapes  with  the  urine  in  the  state  of  bicarbonate.  The 
bicarbonate  of  potassa  is  longer  tolerated  than  that  of  soda,  because  its  elimination 
is  much  more  rapid.  The  introduction  of  either  of  these  bicarbonates  with  the  food 
has  always  occasioned  the  elimination  of  a  notable  quantity  of  carbonate  or  bicar- 
bonate of  ammonia.  The  escape  by  the  kidneys  of  carbonate  of  ammonia,  when 
administered,  is  very  rapid  ;  and  its  elimination  by  any  other  organ  could  not  be 
detected.  It  could  never  be  found  in  the  expired  air.  No  disturbance  of  the 
nervous  system  consequent  on  its  exhibition  was  observed;  and  the  intestines 
on  post-mortem  examination  were  perfectly  sound.  The  organic  ingredients  of 
the  blood  were  not  sensibly  affected  in  quantity  by  the  alkalies;  nor  did  the  urea 
appear  to  be  diminished.  The  health  of  the  dogs  remained  perfectly  sound, 
though  they  lost  some  flesh  in  consequence  of  the  diminished  amount  of  food  con- 
sumed, from  its  mixture  with  the  alkalies.  (Arch.  Gen.,  6e  se"r.,  i.  352.)  —  Note  to  the 
third  edition. 
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resce  more  rapidly,  and  at  a  red  heat  give  up  all  their  water  of  crystal- 
lization. The  salt  is  inodorous,  and  has  a  saline,  acrid,  and  alkaline 
taste,  but  less  disagreeable  than  that  of  the  corresponding  salt  ofpotassa. 
It  is  soluble  in  twice  its  weight  of  cool  water,  and  insoluble  in  alcohol. 
It  has  an  alkaline  reaction. 

The  crystals  of  carbonate  of  soda  contain  one  equivalent  of  carbonic 
acid,  one  of  soda,  and  ten  of  water  ;  and  the  proportion  of  water  of  crys- 
tallization is  64  per  cent;  so  that  the  perfectly  dried  salt  is  nearly  three 
times  as  strong  as  the  perfectly  crystallized. 

Medical  Effects  and  Uses.  These  are  so  nearly  the  same  as  those  of 
carbonate  of  potassa,  that  I  must  content  myself  with  referring  to  what 
has  been  stated  of  that  salt.  It  is  used  for  the  same  purposes  internally 
arid  externally.  In  consequence  of  its  less  disagreeable  taste,  it  is 
usually  preferred  to  the  carbonate  of  potassa  as  an  antacid ;  but  it  is  less 
relied  on  for  alkalizing  the  system.  It  has  been  supposed,  however,  to 
be  specially  useful  in  the  resolution  of  goitre.  In  consequence  of  its 
inequality  of  strength,  according  to  the  degree  of  its  efflorescence,  it  is 
impossible  to  give  a  precise  dose  of  the  salt  as  ordinarily  found  in  the 
shops.  From  fifteen  grains  to  a  drachm  of  the  crystallized,  and  five 
grains  to  a  scruple  of  the  perfectly  dried  salt,  may  be  given  twice  or 
three  times  a  day.  For  external  use,  the  same  preparation  and  propor- 
tions may  be  employed  as  of  carbonate  of  potassa.  (See  page  872.) 

Dried  Carbonate  of  Soda  (SoD^E  CARBONAS  EXSICCATA,  U.S.,  Br.) 
has  been  directed  in  the  Pharmacopoeias,  in  consequence  of  the  inequality 
of  the  partially  effloresced  salt.  It  is  prepared  by  exposing  the  crystals 
to  heat  until  entirely  deprived  of  their  water.  The  dose  has  been  stated 
above.  One  advantage  of  the  preparation  is,  that  it  may  be  given  in 
pills  if  thought  advisable. 

II.  BICARBONATE  OF  SODA. —  SoDJE   BlCARBONAS.   U.S., 

Br. 

Preparation.  Bicarbonate  of  soda  is  prepared  by  exposing  the  crys- 
tals of  the  carbonate  to  an  atmosphere  of  carbonic  acid,  in  a  close  box, 
under  pressure.  The  carbonic  acid  is  absorbed,  and  the  water  of  crys- 
tallization of  the  crystals,  not  being  wanted  for  the  new  salt,  separates 
and  flows  off.  To  admit  of  its  escape,  the  crystals  are  placed  on  a  dia- 
phragm in  the  instrument,  pierced  with  holes.  They  lose  their  crystal- 
line appearance  in  the  process,  and  become  opaque,  white,  and  porous. 
When  the  absorption  is  completed  they  are  removed  from  the  apparatus, 
dried,  and  pulverized. 

Properties.  As  in  the  shops,  this  salt  is  always  in  the  state  of  a  fine  white 
powder.  It  is  inodorous,  and  has  a  saline  slightly  alkaline  taste,  which 
is  less  disagreeable  than  that  of  the  corresponding  salt  of  potassa,  or  in- 
deed of  any  of  the  soluble  antacids.  It  is  unchanged  in  the  air.  At  the 
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boiling  temperature  it  gradually  gives  out  carbonic  acid,  and  is  converted 
into  the  sesquicarbonate.  Thirteen  parts  of  cold  water  are  required  for 
its  solution.  When  quite  pure,  it  consists  of  two  equivalents  of  carbonic 
acid,  one  of  soda,  and  one  of  water,  and  contains  nearly  twice  as  much 
soda  in  100  parts  as  the  crystallized  carbonate,  in  consequence  of  the 
abundance  of  water  of  crystallization  in  the  latter.  Thus,  the  percentage 
of  soda  in  the  crystals  of  the  carbonate  is  20,  in  the  bicarbonate  about 
31.  The  ordinary  bicarbonate  of  commerce  is  seldom  quite  free  from 
carbonate,  a  small  portion  of  the  latter  having  escaped  decomposition  in 
the  process  for  preparing  it. 

Medical  Effects  and  Uses.  This  is  the  mildest,  least  disagreeable,  and 
most  largely  employed  of  all  the  alkaline  antacids.  To  the  carbonate  of 
soda  it  is  preferable  on  account  of  its  more  uniform  dose  and  greater 
mildness,  and  to  the  preparations  of  potassa  for  its  greater  neutralizing 
power,  less  unpleasant  taste,  and  greater  acceptability  to  the  stomach. 
In  all  cases  calling  for  the  use  of  an  antacid,  without  any  special  indi- 
cation for  an  astringent  or  laxative  effect  on  the  bowels,  this  salt  may 
be  selected.  The  carbonates  of  potassa  may  have  more  influence  on 
the  secretions,  and  may  be  more  effectual  in  altering  the  blood ;  but  for 
the  neutralization  of  acid  in  any  part  of  the  system,  this  preparation  of 
soda  is  to  be  preferred.  In  the  cases  of  red  sediment  in  the  urine,  it 
often  acts  like  a  charm  in  correcting  it,  and  is  above  all  other  remedies 
useful  in  the  urinary  affections,  connected  either  with  excess  or  depo- 
sition of  uric  acid.  It  has  here  the  advantage  over  the  carbonate  that 
it  does  not  endanger,  if  in  excess,  a  precipitation  of  the  phosphates  ;  as 
the  excess  of  carbonic  acid  is  said  to  hold  them  in  solution.  In  the 
acidity  of  indigestion,  in  sick-headache  from  the  same  cause,  in  the  sour 
breath  and  sour  cutaneous  exhalations  of  febrile  disease,  especially  in 
children,  this  is  the  best  remedy  to  which  we  can  have  recourse.  It  may 
be  given  dissolved  in  pure  water,  or  in  some  aromatic  water,  sweetened 
if  desired  ;  but  the  most  agreeable  vehicle  is,  on  the  whole,  carbonic  acid 
water.  It  should  always  be  thus  administered  when  there  is  a  conjoint 
indication  for  an  antiemetic  and  antacid ;  as  in  an  irritable  stomach  with 
acidity.  It  is  also  preferable  in  the  urinary  affections ;  as  it  secures  that 
predominance  of  carbonic  acid  which  favours  the  solution  of  the  phos- 
phates. A  solution  of  a  drachm  of  bicarbonate  of  soda,  with  half  a  fluid- 
ounce  or  a  fluidounce  of  ginger  syrup,  in  eight  fluidounces  of  carbonic 
acid  water,  is  an  excellent  formula  for  administering  the  salt  in  disorders 
of  the  urine.  One-third  of  the  quantity  may  be  taken  morning,  noon, 
and  night ;  the  bottle  being  immediately  and  carefully  closed  after  each 
dose,  turned  up  on  its  cork,  and  kept  in  a  cold  place,  surrounded  with 
ice  if  to  be  had.  The  dose  of  the  bicarbonate  of  soda  is  from  twenty 
grains  to  a  drachm,  twice  or  three  times  a  day,  when  repetition  is  re- 
quired. 
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Troches  of  Bicarbonate  of  Soda  (TROcnisci  SODJE  BICARBONATIS, 
U.  S.)  are  an  officinal  of  the  U.  S.  Pharmacopoeia,  made  by  forming  into 
a  mass  with  mucilage  of  tragacanth  a  mixture  of  the  bicarbonate  and 
sugar.  Each  troche  weighs  ten  grains,  and  contains  about  two  grains 
of  the  salt.  They  are  useful  in  chronic  acidity  of  the  stomach,  two  or 
three  being  taken  occasionally,  as  required. 

III.  BORAX.  Br.  —  SODJS  BORAS.  U.  S.  —  Borate  of  Soda.— 
Biborate  of  Soda. 

Origin  and  Composition.  Though  with  two  equivalents  of  acid  in 
its  composition,  borax  has  still  alkaline  properties,  and  probably  owes 
whatever  medical  virtues  it  may  possess  mainly  to  the  predominance  of 
power  in  its  base.  It,  therefore,  properly  belongs  to  the  present  class. 
It  consists  of  two  equivalents  of  boracic  acid,  one  of  soda,  and  either 
ten  or  five  of  water,  according  to  its  crystalline  form  ;  the  ordinary 
prismatic  crystals  containing  the  former  number,  and  the  octohedral, 
which  is  a  rarer  form,  the  latter.  The  salt  is  procured,  in  an  impure 
state,  from  certain  lakes  in  the  interior  of  Asia,  and  is  afterwards  pre- 
pared for  use.  For  the  modes  of  purifying  it  the  reader  is  referred  to 
Dr.  Bache's  article  on  borax  in  the  U.  S.  Dispensatory.  It  is  also  pre- 
pared artificially  by  treating  boracic  acid,  obtained  from  certain  lagoons 
in  Tuscany,  with  carbonate  of  soda. 

Properties.  Borax  is  in  white,  six-sided  prismatic  crystals,  termina- 
ting in  three-sided  pyramids.  It  is  of  a  sweetish,  slightly  alkaline  taste, 
fusible  by  heat,  slowly  efflorescent,  soluble  in  12  parts  of  cold  and  2  of 
boiling  water,  and  with  an  alkaline  reaction.  It  increases  the  solubility 
of  cream  of  tartar,  and  coagulates  mucilage,  producing  with  it  a  tremu- 
lous jelly,  which  is  redissolved  by  syrup. 

Medical  Effects  and  Uses.  This  salt  was  probably  used  by  the  an- 
cients, though  in  an  impure  state.  Not  a  little  difference  of  opinion  has 
existed  as  to  its  effects  on  the  system.  With  mild  refrigerant  properties, 
it  has  been  supposed  to  combine  those  of  a  diuretic,  antilithic,  aphro- 
disiac, and  emmenagogue,  and  is  by  some  believed  to  have  a  decided 
power  of  promoting  uterine  contraction.  Its  special  influence,  however, 
upon  the  uterus  is,  to  say  the  least,  very  doubtful;  and  the  same  may 
be  said  of  any  influence  it  may  have  been  supposed  to  possess  over  the 
sexual  propensities.  It  has  been  found  in  the  urine  after  having  been 
swallowed.  The  probability  is  that  it  owes  its  medical  activity  to  the 
soda,  which  is  rendered  milder  both  in  its  local  and  constitutional  effects 
by  its  partial  neutralization.  It  may  therefore  be  considered  as  locally 
a  very  gentle  irritant,  and,  when  swallowed,  somewhat  antacid,  seda- 
tive to  the  circulation,  and  probably,  like  the  alkaline  carbonates,  more 
or  less  diuretic.  Internally  it  has  been  used  to  promote  menstruation, 
to  relieve  dysmenorrhcea,  to  facilitate  labour,  and  to  moderate  the  sexual 
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passion ;  but  little  if  any  confidence  can  be  placed  in  it,  in  reference  to 
these  effects,  any  further  than  as  they  may  sometimes  be  indirectly  pro- 
duced by  the  correction  of  acid  in  the  system,  and  a  slight  reduction  of 
circulatory  excitement.  The  medicine  may  be  used  for  all  the  purposes 
of  the  alkaline  carbonates,  in  a  moderate  degree;  the  neutralization, 
namely,  of  acid  in  the  primae  via3,  the  circulation,  and  the  urine,  and 
consequently  for  the  relief  of  uric  acid  gravel.  The  boracic  acid,  when 
liberated  by  the  union  of  the  soda  with  any  systemic  acid,  has  itself 
little  effect,  probably  not  more  than  carbonic  acid,  and  is  said  to  be 
eliminated  with  the  urine.  The  dose  is  from  thirty  to  forty  grains. 

Borax  is  used  chiefly  as  a  local  remedy.  It  is  much  employed  in  the 
sore-mouth  of  children,  especially  that  variety  of  it  denominated  thrush, 
the  muguet  of  the  French.  It  is  applied  either  in  the  form  of  powder, 
mixed  with  from  two  to  eight  parts  of  sugar,  and  sprinkled  on  the  af- 
fected surface,  or  in  that  of  honey  of  borax.  In  solution,  it  has  been 
used  as  a  lotion  in  freckles  and  other  discolorations  of  the  skin,  ring- 
worm of  the  scalp,  pityriasis  versicolor,  and  ill-conditioned  ulcers.  For 
these  purposes  half  a  drachm  may  be  dissolved  in  a  fluidounce  of  rose- 
water,  or  other  agreeable  aromatic  water,  or,  in  the  case  of  ringworm  of 
the  scalp,  as  recommended  by  Dr.  Abercrombie,  in  distilled  vinegar.  It 
has  also  been  used,  mixed  with  the  white  of  egg  and  almond  oil,  as  an 
application  to  sore  nipples.  In  fact,  borax  may  be  employed,  externally 
as  well  as  internally,  for  all  the  purposes  of  the  milder  alkaline  prepara- 
tions. 

Honey  of  Borax  (MEL  BORACIS,  Br.;  MEL  SOD^B  BORATIS,  U.  S.)  is 
made  by  dissolving  a  drachm  of  borax  in  a  troyounce  of  honey.  It  is 
used  especially  in  affections  of  the  mouth,  as  thrush,  aphthous  ulcera- 
tions,  fissured  tongue,  etc.,  in  which  it  has  the  advantage,  that  the 
slightly  disagreeable  taste  of  the  salt  is  covered  by  the  flavour  of  the 
honey. 


III.  PREPARATIONS  OF  LITHIA. 

There  are  two  officinal  salts  of  the  alkali  Lithia;  one,  the  carbonate, 
recognized  by  both  the  U.  S.  and  Br.  Pharmacopeias ;  the  other,  the 
citrate,  only  by  the  British.  As  it  is  only  the  former  of  these  that  be- 
longs properly  to  the  antacids,  I  shall  treat  principally  of  that,  though 
referring  shortly  to  the  citrate  and  its  uses.  The  scanty  supply  of  this 
alkali  hitherto  drawn  from  natural  sources,  tends  greatly  to  limit  its 
employment  by  augmenting  the  price ;  otherwise,  in  consequence  of 
some  peculiar  and  valuable  properties  belonging  to  it,  there  would  prob- 
ably be  few  alkaline  remedies  in  more  extensive  use. 
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I.  CARBONATE  OF  LITHIA.  —  LlTHl^E  CARBONAS.  U.S.,Br. 

Preparation.  For  an  account  of  the  sources  whence  lithia  is  obtained, 
and  of  its  characteristic  sensible  and  chemical  properties,  the  reader  is 
referred  to  the  U.  S.  Dispensatory  (12th  ed.,  p.  516).  The  carbonate 
may  be  obtained  from  a  mineral  denominated  lepidolite,  which  contains 
3.6  per  cent,  of  the  alkali,  by  igniting  the  mineral  with  twice  its  weight 
of  lime,  forming  a  paste  with  water,  treating  this  with  dilute  sulphuric 
acid,  which  forms  a  sulphate  of  lithia  in  solution,  concentrating  the  solu- 
tion, precipitating  various  earths  and  metallic  oxides  by  carbonate  of 
soda,  again  concentrating,  and  adding  to  the  solution  a  very  concen- 
trated solution  of  carbonate  of  soda,  which  now  precipitates  carbonate 
of  lithia,  in  consequence  of  the  relatively  slight  solubility  of  that  salt. 
The  carbonate  thus  obtained  is  purified  by  dissolving  it  in  very  dilute 
muriatic  acid,  and  precipitating  with  carbonate  of  ammonia.  The  car- 
bonate of  lithia  may  be  obtained  also  from  other  minerals,  especially 
amblygonite,  which  contains  11  per  cent,  of  the  alkali.  It  has  been 
found  in  numerous  mineral  waters,  as  those  of  Carlsbad,  Pyrmont,  Aix- 
la-Chapelle,  Vichy,  etc.;  and  the  alkali  has  been  detected,  by  means  of 
the  spectrum  analysis,  in  the  water  of  the  ocean. 

Properties.  Carbonate  of  lithia  is  in  the  form  of  a  white  powder,  of  a 
mild  alkaline  taste,  and  alkaline  reaction.  Compared  with  the  other 
alkaline  carbonates,  it  is  distinguished  by  its  comparatively  slight  solu- 
bility in  water,  of  which  150  parts  are  required  to  dissolve  one  part  of 
salt.  It  is,  however,  more  soluble  in  carbonic  acid  water.  Alcohol  will 
not  dissolve  it.  Except  the  phosphate,  which  is  nearly  insoluble,  the 
other  salts  of  lithia  are  freely  soluble  in  water.  The  carbonate  of  lithia 
is  a  neutral  salt,  consisting  of  one  eq.  of  lithia  (lithium  1  eq.  =  7,  and 
oxygen  1  eq.  =  8),  and  one  of  carbonic  acid.  Its  symbol  is  LO,C02, 
and  combining  number  37.  It  imparts  a  carmine-red  colour  to  the  flame 
of  alcohol,  and  is  distinguished  from  the  salts  of  strontia,  which  has  the 
same  effect  on  burning  alcohol,  by  dissolving  with  effervescence  in  dilute 
sulphuric  acid.  The  following  test  at  once  of  its  quality  and  purity  is 
given  in  the  British  Pharmacopoeia.  Ten  grains  neutralized  with  sul- 
phuric acid,  and  ignited,  leave  14.86  grains  of  dry  sulphate,  which,  when 
dissolved  in  water,  gives  no  precipitate  with  oxalate  of  ammonia  or  lime- 
water. 

Medical  Properties  and  Uses.  The  special  advantages  of  carbonate  of 
lithia  over  the  more  common  alkaline  carbonates,  which  it  resembles  in  its 
alkaline  properties,  are  its  low  combining  number,  which  enables  it  to  neu- 
tralize a  relatively  larger  quantity  of  acid  than  any  other  alkali,  and  the 
circumstance  thatjithia  forms  with  uric  acid  a  very  soluble  salt ;  so  that 
the  carbonate  may  be  used  to  prevent  the  deposition  of  the  insoluble 
urates,  or  assist  in  their  solution  when  deposited.  Other  advantages 
are,  according  to  Dr.  Garrod,  the  decided  diuretic  powers  of  the  carbon- 
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ate  of  lithia  in  dilute  solution,  and  the  great  facility  with  which  it  ren- 
ders the  urine  alkaline;  in  both  of  which  properties  it  exceeds  the  other 
alkaline  carbonates.  So  early  as  1843,  attention  was  called  by  Mr.  Alex- 
ander lire,  of  London,  to  the  extraordinary  solvent  power  of  lithia  over 
uric  acid ;  and  the  injection  of  a  solution  into  the  bladder  was  suggested, 
with  the  view  of  dissolving  the  uric  acid  calculi.  It  was  afterwards 
employed  by  Dr.  Garrod,  of  London,  as  an  internal  remedy  in  gout,  in 
reference  both  to  its  great  antacid  powers,  and  to  its  influence  in  pre- 
venting the  formation  and  deposition  of  the  insoluble  urates.  There 
is,  perhaps,  no  remedy  from  which  equal  efficiency  may  be  expected 
in  the  removal  of  the  deposits  of  urate  of  soda  in  the  joints  and  liga- 
mentous  tissues  in  gouty  patients,  and  in  preventing  the  deposition  of 
uric  acid  or  insoluble  urates  in  the  kidneys,  bladder,  and  urinary  pas- 
sages. The  dose  of  the  carbonate  of  lithia  is  from  three  to  six  grains, 
which  may  be  taken  in  powder  with  sugar  and  mucilage,  in  watery  so- 
lution when  very  copious  dilution  is  indicated,  or  still  more  advan- 
tageously dissolved  in  carbonic  acid  water. 

II.  CITRATE  OF  LITHIA.  —  LlTHI^  ClTRAS.  Br. 

This  is  a  British  officinal,  prepared  from  carbonate  of  lithia  by  adding 
it,  in  successive  portions,  to  a  solution  of  citric  acid,  and  carefully  evap- 
orating to  dryness.  As  it  is  a  deliquescent  salt,  it  must  be  kept  in 
well-closed  bottles.  It  consists  of  three  eqs  of  lithia  and  one  of  citric 
acid.  Citrate  of  lithia  is  in  the  form  of  a  white  powder,  soluble  in  2.5 
parts  of  water,  of  a  mild  taste  less  disagreeable  than  that  of  the  carbon- 
ate, into  which  it  is  converted  by  a  high  heat  with  access  of  air.  It  is 
antacid  in  its  influence  on  the  blood  and  urine ;  the  acid  being  decom- 
posed, and  the  alkali  entering  into  the  circulation,  and  passing  out  by 
the  kidneys.  It  may,  therefore,  be  given  in  the  same  affections  as  the 
carbonate,  over  which  it  has  the  advantage  of  being  less  unpleasant  to 
the  taste,  and  less  liable  to  irritate  the  stomach.  The  dose  is  from  five 
to  ten  grains. 


IV.  PREPARATIONS  OF  AMMONIA. 

I.  WATER  OF  AMMONIA.  —  AQUA  AMMONIA.  U.S.  —  Ll- 
QUOR  AMMONITE.  Br.,  U.S.  1850. —  Solution  of  Ammonia. 

This  is  a  solution  of  gaseous  ammonia  in  water.  It  has  already  been 
considered  in  relation  to  its  preparation,  properties,  and  external  use 
(ii.  774).  In  its  general  operation,  it  is  an  arterial  stimulant,  corre- 
sponding in  its  effects  with  carbonate  of  ammonia  (i.  562).  It  is  not, 
however,  much  used  internally;  the  carbonate  of  ammonia  being  gen- 
erally preferred  for  a  stimulant  impression  on  the  system,  and  the  aro- 
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matic  spirit  of  ammonia  as  an  antacid,  and  local  stimulant  to  the  stom- 
ach. Nevertheless,  it  is  occasionally  employed ;  and  the  reader  is 
referred  to  the  two  medicines  just  mentioned  for  the  special  purposes  to 
which  it  may  be  applied.  It  has  enjoyed  some  credit,  as  an  internal 
and  local  remedy,  in  the  bites  of  serpents  and  other  venomous  animals ; 
and  is  thought  to  correct,  in  some  degree,  the  effects  of  alcoholic  in- 
toxication. 

The  dose  is  from  ten  to  thirty  minims,  which  should  be  largely  dilu- 
ted when  taken ;  not  less  than  a  wineglassful  of  water  being  required. 
A  patient  of  mine  once  attempted  to  swallow  a  small  portion  undiluted. 
The  interior  of  the  mouth  was  intensely  inflamed,  and  the  tongue  to  a 
considerable  extent  excoriated.  In  such  a  case,  the  mouth  should  be 
immediately  washed  out  with  vinegar,  and  almond  or  olive  oil  after- 
wards applied.  In  poisoning  by  an  over-dose  of  the  solution  swallowed, 
vinegar  or  lemon-juice  should  be  promptly  given  as  an  antidote,  the 
stomach  well  cleansed,  almond  oil  then  administered  in  emulsion,  and 
measures  employed  to  moderate  the  inflammation. 

II.  SPIRIT  OF  AMMONIA. —  SPIRITUS  AMMONIA.  U.  £ 
This  differs  from  the  preceding  simply  in  the  circumstance,  that  alco- 
hol is  used  as  the  menstruum  instead  of  water.     It  is  prepared  in  the 
same  manner,  and  is  intended  to  be  of  the  same  ammoniacal  strength. 
Its  only  advantage  is,  that,  in  consequence  of  its  alcoholic  menstruum, 
it  sometimes  admits  of  admixture  with  substances  for  external  use,  with 
which  water  might  be  chemically  incompatible,  as  with  the  resinous 
and  gum-resinous  tinctures,  and  alcoholic  solutions  of  camphor,  and  the 
volatile  oils.    With  these  it  is  occasionally  associated  in  the  preparation 
of  rubefacient  liniments,  or  of  mixtures  for  internal  use ;  which,  however, 
always  require  to  be  diluted  freely  with  water  at  the  time  of  exhibition. 
The  spirit  of  ammonia  may  be  used  internally  for  the  same  purposes  as 
the  watery  solution,  the  carbonate,  or  the  aromatic  spirit.    The  dose  of 
the  U.  S.  spirit,  which  has  the  sp.  gr.  0.831,  is  from  ten  to  thirty  minims. 

III.  AROMATIC  SPIRIT   OF  AMMONIA.  —  SPIRITUS  AM- 
MONIA AROMATICUS.  U.  £,  Br. 

According  to  the  directions  of  the  U.  S.  Pharmacopoeia,  this  is  pre- 
pared by  dissolving  a  troyounce  of  carbonate  of  ammonia  in  three  fluid- 
ounces  of  water  of  ammonia  previously  diluted  with  four  fluidounces  of 
water;  mixing  this  solution  with  a  pint  and  a  half  of  alcohol  in  which 
certain  proportions  of  the  volatile  oils  of  lemon,  nutmeg,  and  lavender 
have  been  dissolved;  and  then  adding  water  enough  to  increase  the 
measure  to  two  pints.  The  British  Pharmacopoeia  prepares  it  by  dis- 
tilling a  mixture  of  carbonate  of  ammonia,  strong  solution  of  ammo- 
nia, the  volatile  oils  of  nutmeg  and  lemon,  and  rectified  spirit. 
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The  spirit  is,  therefore,  a  solution  of  carbonate  of  ammonia  with  am- 
monia in  alcohol,  impregnated  with  aromatics.  It  is  nearly  colour- 
less, of  an  agreeably  aromatic  and  refreshing,  though  pungent  odour, 
and  of  a  warm,  acrid,  alkaline  taste,  which,  however,  when  the  liquid 
is  diluted  and  sweetened,  is  very  favourably  modified;  and  this  is  the 
least  disagreeable  to  the  palate  of  the  ammoniacal  preparations.  The 
aromatic  spirit,  though  it  produces  the  same  effects  on  the  system  as 
the  aqueous  solution  and  spirit,  is  much  milder.  On  these  accounts,  it 
is  now  very  generally  preferred  for  internal  administration.  It  is  much 
used  in  cases  of  acidity  of  stomach,  with  a  depressed  or  weakened  state 
of  the  organ,  and  more  or  less  general  debility  at  the  same  time.  A 
dose  of  it  often  checks  a  tendency  to  faintness  or  asphyxia,  and  some- 
times proves  serviceable  in  the  sick-headaches  of  nervous  persons.  It 
often  also  affords  speedy  relief  in  flatulent  pains  of  the  stomach,  gastro- 
dynia,  and  cardialgia.  With  other  antacids,  such  as  magnesia  and  the 
alkaline  carbonates,  it  is  often  associated  in  prescription,  in  order  to 
render  them  more  stimulant  to  a  torpid  stomach.  It  may  also  be  added 
to  the  saline  cathartics,  under  similar  circumstances,  to  counteract  their 
depressing  effect  on  the  digestive  organs.  The  simple  smell  of  it  is  often 
sufficient  to  rouse  a  patient  out  of  faintness,  and  to  check  various  ner- 
vous disorders  in  hysterical  women. 

The  dose  is  from  thirty  minims  to  a  fluidrachm,  to  be  given  in  a  wine- 
glassful  of  sweetened  water.  An  over-dose  might  produce  serious  effects. 
Care  should  be  taken  not  to  confound  this  with  the  British  aromatic 
spirit,  which  is  much  stronger,  though  of  somewhat  indefinite  strength. 

IY.    CARBONATE   OF  AMMONIA. — AMMONITE  CARBONAS. 

U.  £,  Br. 

This  has  been  so  fully  treated  of  among  the  arterial  stimulants,  that 
it  is  unnecessary  to  say  more,  in  this  place,  than  that  it  may  be  given 
as  a  stimulant  antacid,  under  circumstances  similar  to  those  which 
call  for  the  aromatic  spirit.  The  dose  of  it  is  from  two  or  three  to  ten 
or  fifteen  grains ;  the  larger  dose  being  justifiable  when  there  is  much 
acid,  from  the  rapidity  with  which  it  is  neutralized.  This  also  must  be 
given  with  a  large  proportion  of  water;  and  its  acrimony  may  be  some- 
what blunted  by  the  admixture  of  mucilage  of  gum  arabic,  or  sugar. 


V.  PREPARATIONS  OF  LIME. 

I.    LIME-WATER.  —  LlQUOR    CALCIS.    U.  £,   Br.  —  AQUA 

CALCIS.  Ed. 

Preparation  and  Properties.  Lime-water  is  prepared  by  first  slaking 
lime  with  a  little  water,  then  pouring  upon  it,  in  a  large  bottle,  a  con- 
VOL.  ii. — 56 
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venient  quantity  of  water,  and  shaking  occasionally  for  a  few  hours, 
until  it  may  be  presumed  that  the  water  is  saturated.  The  bottle  is 
then  allowed  to  stand,  without  removal  of  the  lime;  and  the  liquid, 
which  becomes  perfectly  clear,  and  remains  so  if  not  agitated,  is  poured 
off  as  wanted.  The  bottle  should  be  well  closed. 

Lime-water  is  perfectly  colourless  and  transparent,  inodorous,  but  of 
an  unpleasant  acrid  and  alkaline  taste.  It  affects  litmus  like  the  alka- 
lies. The  quantity  of  lime  contained  in  it  is  very  small ;  as  water  dis- 
solves only  about  9.7  grains  in  the  pint  at  60° ;  so  that  each  fluidounce 
at  ordinary  temperatures  contains  about  six-tenths  of  a  grain.  At  a 
higher  heat  less  is  dissolved  ;  at  a  lower  more  ;  the  general  rule  of  the 
solubility  of  bodies  in  relation  to  temperature  being  reversed.  On  expo- 
sure to  the  air,  the  solution  rapidly  absorbs  carbonic  acid,  and  an  insoluble 
carbonate  results,  which  forms  a  pellicle  on  the  surface,  and  afterwards 
sinks;  and  thus  the  liquid  may  be  nearly  or  quite  deprived  of  the  lime. 
This  is  the  reason  for  the  officinal  direction  to  keep  the  water  standing 
over  lime.  As  fast  as  the  carbonate  is  formed,  the  deficiency  is  sup- 
plied from  the  lime  beneath,  and  the  liquid  is  thus  always  kept  satu- 
rated. Lime-water  forms  imperfectly  soluble  soaps  with  the  oils. 

Medical  Effects  and  Uses.  It  is  antacid,  astringent,  and  locally  some- 
what excitant.  It  exercises,  moreover,  an  influence  which  cannot  be 
referred  to  either  of  these  properties,  and  of  which  the  nature  is  not 
well  understood.  We  may  call  it  alterative. 

One  of  the  evidences  of  the  peculiar  influence  referred  to  is  its  effect 
upon  the  stomach.  In  most  cases  of  irritability  of  that  organ,  not  de- 
pendent on  acute  inflammation,  a  mixture  of  equal  parts  of  lime-water 
and  fresh  milk  is  perhaps  as  effectual  as  any  other  antiemetic  medicine, 
with  the  single  exception  of  opium.  It  sometimes  succeeds  most  hap- 
pily, when  various  other  measures  have  been  tried  to  no  purpose.  I 
have  been  much  in  the  habit  of  using  a  similar  combination,  in  cases  of 
habitual  vomiting,  dependent  on  chronic  gastritis.  My  plan  is  to  put 
the  patient  on  a  diet  exclusively  of  lime-water  and  milk,  varying  the 
proportion  of  the  former  from  an  equal  measure  down  to  one-quarter  of 
the  latter,  as  the  stomach  may  seem  to  require.  The  vomiting  some- 
times ceases  very  speedily,  after  having  been  a  long  time  previously 
uninterrupted.  When  the  stomach  becomes  quite  retentive,  stale  bread 
may  be  allowed  in  addition,  and  the  diet  otherwise  gradually  improved. 
I  have  also  found  great  advantage,  in  the  middle  and  advanced  stages 
of  enteric  or  typhoid  fever,  when  the  stomach  has  been  somewhat 
delicate,  from  giving  a  tablespoonful  of  each  of  these  liquids  every  hour, 
except  during  sleep.  The  mixture  at  the  same  time  nourishes  the  sys- 
tem, and  quiets  the  stomach  instead  of  offending  it.  The  lime  probably 
reacts  with  the  oily  matter  of  the  milk,  producing  a  compound  in  which 
the  taste  of  the  lime  is  quite  lost,  and  which  exercises  this  extraordinary 
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influence  on  the  stomach.  Incidentally,  in  these  cases,  it  may  also  be 
sometimes  useful  by  its  antacio1  properties. 

In  the  acidity  of  dyspepsia,  it  is  occasionally  given  alone  as  an  ant- 
acid ;  but  so  little  of  the  lime  can  be  administered  that  it  can  produce 
no  great  effect.  It  is  peculiarly  applicable  when  there  is  a  tendency  to 
diarrhoea  present,  and  it  is  desirable  to  exercise  a  somewhat  restraining 
influence.  Taken  to  the  amount  of  a  pint  or  more  in  twenty-four  hours, 
it  has  sometimes  served  a  useful  purpose  in  the  uric  acid  lithiasis;  but 
bicarbonate  of  eoda  is  so  much  more  powerful,  and  at  the  same  time 
agreeable,  that  lime-water  is  seldom  used. 

It  is  supposed  to  have  the  property  of  resolving  chronic  swellings  and 
indurations  of  a  scrofulous  character ;  but,  since  iodine  has  come  into 
use,  it  has  been  little  employed  for  this  purpose. 

Externally,  lime-water  is  considerably  used.  As  a  lotion  in  chronic 
cutaneous  eruptions,  and  as  a  gently  excitant  and  astringent  wash  in 
foul,  flabby,  and  gangrenous  ulcers,  and  those  disposed  to  copious  sup- 
puration, it  has  not  unfrequently  proved  beneficial.  Mixed  'in  equal 
measures  with  olive  or  flaxseed  oil,  it  is  much  used  in  burns.  It  has 
also  been  given  with  occasional  success,  after  failure  with  other  measures, 
as  an  injection  in  leucorrhcea  and  gleet. 

Lime-water  is  said  to  have  the  property  of  rapidly  dissolving  diph- 
theric membrane,  and,  in  consequence  of  this  power,  to  have  been  em- 
ployed as  a  local  remedy  in  diphtheria  with  great  advantage.  It  may  be 
inhaled  in  the  form  of  spray,  by  means  of  the  atomizer ;  but,  according  to 
Dr.  A.  Geiger,  of  Dayton,  Ohio,  who  has  treated  several  cases  of  pseudo- 
membranous  croup  with  lime-water  inhalation,  a  more  efficient  method  is 
to  allow  the  patient  to  inhale  the  vapour  produced  in  pouring  boiling  water 
on  unslaked  lime.  (Med.  and  Surg.  Reporter,  March  10,  1866,  p.  195.) 

II.  CARBONATE  OF  LIME. — CALCIS  CARBONAS. 
Three  forms  of  carbonate  of  lime  are  officinal,  all  used  mainly  for  ant- 
acid purposes. 

1.  PRECIPITATED  CARBONATE  OF  LIME.— CALCIS  CAR- 
BONAS PRTECIPITATA.  U.  S.,  Br. 

This  is  made  by  mixing  heated  solutions  of  chloride  of  calcium  and 
carbonate  of  soda.  Chloride  of  sodium  forms,  remaining  in  solution  \ 
and  carbonate  of  lime  is  precipitated.  A  soft  white  powder  is  thus  ob- 
tained, which  may  be  employed  for  the  same  purposes  as  chalk,  but  has, 
so  far  as  I  am  aware,  no  advantage  over  it  in  efficiency,  to  counter- 
balance its  greater  costliness. 

2.  PREPARED  CHALK. —  GRETA  PR^PARATA.  U.  S.,  Br. 

Crude  chalk  is  prepared  for  use  by  the  processes  of  levigation  and 
elutriation,  by  which  it  is  reduced  to  the  state  of  an  Impalpable  powder. 
In  the  pasty  state  in  which  it  is  deposited  by  the  water,  in  elutriation,. 
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it  is  made  to  assume  the  form  of  little  cones,  in  which  it  is  usually  kept 
in  the  shops.  Prepared  chalk  is  of  a  grayish-white  colour,  a  soft  feel, 
pulverulent,  inodorous,  and  of  a  very  slight  peculiar  taste.  It  is  insolu- 
ble in  water  when  quite  pure,  but  is  taken  up  by  it  in  small  proportion 
when  containing  carbonic  acid  ;  and,  as  water  ordinarily  contains  a  little 
of  this  acid,  it  is  capable  of  dissolving  the  calcareous  carbonate.  Thus 
limestone  water  is  formed,  in  which  it  is  probable  that  the  lime  is  in  the 
state  of  a  bicarbonate.  Chalk  effervesces  with  acids.  It  always  con- 
tains impurity,  but  not  sufficient,  or  of  such  a  character  as  to  impair  its 
efficiency. 

3.  PREPARED  OYSTER-SHELL.  —  TESTA  PR^PARATA.  U.  S. 

This  is  prepared  from  oyster-shells,  by  first  cleansing,  then  powdering, 
and  lastly  treating  them  by  the  processes  of  levigation  and  elutriation, 
as  in  the  instance  of  chalk.  The  preparation  is  usually  also  in  the  same 
form  of  little  cones.  This  differs  from  prepared  chalk  only  in  containing 
organized  animal  matter,  intervening  between  the  calcareous  particles, 
so  that,  when  the  stomach  acts  upon  it,  the  animal  matter  being  dis- 
solved, the  oyster-shell  is  brought  to  the  minutest  possible  state  of  divi- 
sion. This  may  render  the  preparation  better  adapted  to  an  irritated 
stomach  ;  and  I  have  myself  imagined  that  I  have  found  it  so  in  prac- 
tice. At  least,  I  generally  prefer  this  form  of  carbonate  of  lime  to  any 
other  for  infants. 

Medical  Effects  and  Uses.  Chalk  and  the  analogous  preparations 
unite  a  moderate  astringency  with  a  strong  antacid  power.  Perhaps 
the  astringency  is  not  exactly  of  the  same  character  as  that  of  the  vege- 
table astringents,  but  it  at  least  promotes  contraction  of  the  tissues, 
diminishes  the  amount  of  secretion  of  the  alimentary  mucous  membrane, 
and  rather  favours  constipation  of  the  bowels.  Hence,  this  antacid  is 
preferred  to  all  others,  when  there  is  a  coincidence  of  diarrhoea  and  ex- 
cess of  acid  in  the  stomach  and  bowels.  Indeed,  this  complaint  is  not 
only 'attended  with  and  sustained  by  acid  matter,  but  not  unfrequently 
has  its  origin  in  that  cause,  especially  in  infants.  Hence,  chalk  is  a 
favourite  remedy  in  diarrhoea,  and  is  much  prescribed  in  almost  all  cases, 
where  there  is  not  evidence  of  acute  inflammation,  or  high  vascular  irri- 
tation. The  same  indication  sometimes  exists  in  chronic  dysentery  with 
rather  copious  evacuations.  In  these  affections,  it  is  almost  always  as- 
sociated with  other  medicine,  at  the  same  time  indicated ;  often  with 
opiates,  often  too  with  vegetable  astringents  and  aromatics,  and  occa- 
sionally with  a  little  blue  mass  or  calomel,  when  the  liver  is  torpid. 
These  combinations  are  sometimes  given  in  powder ;  but  much  more  fre- 
quently in  liquid  mixture. 

Prepared  chalk  is  sometimes  also  preferred  to  other  antacids,  when, 
with  acidity  of  stomach,  there  may  be  an  apprehension  of  looseness  of 
the  bowels,  without  its  positive  existence. 
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It  may  seem  strange  that  chalk  should  be  disposed  to  restrain  the 
bowels,  while  natural  limestone  water  generally  purges ;  as  the  carbon- 
ate of  lime  taken  up  is  essentially  the  same  as  chalk  in  composition. 
But,  in  limestone  water,  the  neutral  carbonate  has  probably  been 
changed  into  a  soluble  bicarbonate,  which  may  be  laxative. 

Chalk  is  one  of  the  best  antidotes  for  oxalic  and  sulphuric  acids. 

Administration.  The  dose  of  chalk  is  from  ten  to  forty  grains.  Fif- 
teen to  twenty  grains  is  a  suitable  quantity  for  each  dose  of  a  compound 
chalk  mixture.  This  dose,  in  urgent  cases,  may  often  be  repeated  every 
hour  or  two  until  the  discharges  are  arrested.  In  ordinary  cases,  it  is 
given  three  or  four  times  a  day. 

An  officinal  Chalk  Mixture  (MISTURA  CRET^I,  U.  S.,  Br.)  is  prepared, 
according  to  the  U.  S.  directions,  by  rubbing  together  half  a  troyounce 
of  prepared  chalk,  two  drachms,  each,  of  sugar  and  gum  arabic,  and 
eight  fluidounces  of  a  liquid  composed  equally  of  water  and  cinnamon 
water.  A  tablespoonful  is  the  ordinary  dose.  In  diarrhoea,  an  opiate, 
with  or  without  kino  or  catechu  in  substance  or  tincture,  may  be  as- 
sociated with  the  mixture. 

When  the  chalk  is  given  in  powder,  it  may  be  mixed  with  sugar  and 
powdered  cinnamon,  with  kino,  catechu,  or  extract  of  krameria,  and 
often  with  powdered  opium  or  Dover's  powder,  according  to  special 
indications. 


VI.  PREPARATIONS  OF  MAGNESIA. 

Of  these,  magnesia  itself,  its  carbonate,  and  sometimes  its  bicarbonate 
in  solution,  are  used  as  antacids ;  but  they  have  been  already  considered 
so  fully  that  little  else  remains  than  simply  to  indicate  that  they  belong 
to  the  class.  One  or  two  remarks,  however,  may  be  made  here  with 
propriety.  The  combining  number  of  magnesia,  with  the  exception  of 
that  of  lithia,  the  relative  scarcity  of  which  puts  it  out  of  view  in  the 
question,  and  that  of  ammonia,  which  is  precluded  from  the  comparison, 
in  ordinary  cases,  by  its  powerfully  stimulant  property,  is  the  lowest  on 
the  list  of  the  antacids,  and  its  neutralizing  capacity,  consequently,  the 
highest.  Hence,  when  the  object  is  to  neutralize  a  large  quantity  of 
acid  in  the  alimentary  canal,  this  is  the  article  preferred.  Its  laxative 
property,  after  saturation,  gives  it  also  great  advantages  in  certain  cases. 
The  general  rule  may  be  laid  down,  that,  whenever  there  is  occasion  at 
the  same  time  for  a  laxative  and  antacid,  magnesia,  or  one  of  its  carbon- 
ates, should  be  selected. 
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II. 

ABSORBENTS. 

THESE  are  medicines  which,  through  their  cohesive  affinity,  absorb 
certain  acid,  irritant,  and  poisonous  substances  which  may  happen  to 
be  present  in  the  alimentary  canal ;  and  so  hold  them  attached  that 
they  are  incapable  of  exercising  their  injurious  influence  on  the  mucous 
membrane,  and  perhaps  are  rendered  incapable  of  being  taken  into  the 
system,  or  at  least  are  taken  up  with  greater  difficulty.  The  only  sub- 
stance belonging  to  this  class  which  I  shall  notice  is  charcoal. 

CHARCOAL. 

CARBO  LIGNI.  U.  S.,  Br. 

ANIMAL    CHARCOAL. 

CARBO  ANIMALIS.  U.S. 

] .  CHARCOAL.  This  is  prepared  by  exposing  wood,  protected  from  the 
air,  to  a  decomposing  heat,  by  which  the  volatilizable  matters  are  driven 
off,  and  the  carbon  with  a  small  proportion  of  saline  and  other  substances 
is  left  behind.   For  medical  use,  according  to  Dr.  Belloc,  who  had  consid- 
erable experience  with  this  remedy,  it  should  be  made  from  the  lighter 
kinds  of  wood,  such  as  the  willow  and  the  poplar;  but  it  has  since  been 
ascertained  by  experiment,  that  the  heavier  woods  yield  charcoal  of  the 
greatest  absorbent  power;  and,  from  the  statements  of  Dr.  Arthur  Leared 
it  appears  that  the  most  powerful  of  all  the  charcoals  in  this  respect  ' 
that  obtained  from  the  vegetable  ivory  nut.  (Braithwaile's  Eetrosp.,  1 
86;  from  the  Med.  Mirror,  June,  1865,  p.  315.)     The  volatile  mattt 
should  be  completely  driven  off,  the  resulting  charcoal  then  macerateu 
in   water   to   separate   soluble   impurities;    and,   lastly,    it   should   be 
thoroughly  dried,  put  into  bottles,  and  secured  from  the  contact  of 
the  air. 

An  extraordinary  property  of  charcoal,  on  account  of  which  it  is 
introduced  here,  is  that  of  absorbing  and  condensing  in  its  pores  large 
quantities  of  different  gases,  and  of  exercising  a  similar  influence  over 
odorous,  sapid,  and  colouring  matters  contained  in  organic  products. 
It  is  thus,  probably,  that  it  is  enabled  to  correct  putrescency  in  animal 
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matters,  and  it  is  thus,  I  have  no  doubt,  that  it  sometimes  proves  useful 
as  a  remedy  in  the  alimentary  canal.  In  this  situation,  as  elsewhere, 
condensing  the  offensive  gases,  it  prevents  their  absorption  and  conse- 
quent elimination,  and  thus  corrects  foul  breath.  In  like  manner,  ab- 
stracting from  the  alimentary  contents  any  acrid,  irritating  substance, 
and  among  the  rest  acids,  it  retains  them  within  its  pores,  and  consequently 
obviates  their  irritant  influence. 

The  affections,  therefore,  in  which  charcoal  is  indicated,  are  foul 
breath ;  putrid  or  otherwise  offensive  discharges,  as  in  bad  cases  of 
dysentery ;  gastrodynia,  cardialgia,  spasm  of  the  stomach  and  bowels, 
and  other  disorders  which  may  be  supposed  to  depend  upon  irritant 
matter  in  the  primae  via?.  Consequently,  cholera  and  diarrhoea  are 
among  the  complaints  in  which  it  may  be  given. 

The  dose  is  quite  indefinite,  as  the  remedy  probably  exercises  no  de- 
leterious influence  directly  on  the  tissues.  From  half  a  drachm  to  half 
an  ounce  may  be  given  at  once,  and  repeated  several  times  a  day ;  care 
being  taken,  by  the  simultaneous  use  of  cathartics,  if  necessary,  to  pre- 
vent accumulation  and  consequent  obstruction  of  the  bowels.  As  char- 
coal, already  saturated  more  or  less  with  gases  and  water,  has  lost  pro- 
portionately of  its  absorbing  power,  it  is  recommended  by  Dr.  Leared 
that,  when  intended  for  medical  use,  after  having  been  ignited  so  as 
completely  to  drive  off  its  gas  and  moisture,  it  should,  immediately  after 
cooling,  be  enclosed  in  gelatin  capsules,  and  in  this  condition  swallowed. 
(Braithwaite,  loc.  citat.) 

As  a  dentifrice,  charcoal  is  useful  not  only  by  brightening  the  teeth, 
through  the  hardness  of  its  minute  particles,  but  by  correcting  the  foul 
breath  proceeding  from  carious  teeth. 

As  an  external  application,  it  is  employed,  with  the  same  view,  in 
sloughing  ulcers,  burns,  etc.,  where  there  may  be  offensive  exhalations. 
For  this  purpose  it  is  generally  used  in  the  form  of  cataplasm.  The 
following  formula  for  this  is  given  by  the  British  Pharmacopeia,  under 
the  name  of  CATAPLASMA  CARBONIS.  Two  ounces  of  bread,  having  been 
macerated  near  the  fire,  for  a  little  while,  with  ten  fluidounces  of  boiling 
water,  are  then  mixed  thoroughly  with  it,  and,  at  the  same  time,  with 
an  ounce  and  a  half  of  flaxseed  meal  gradually  added.  With  the  cata- 
plasm thus  made,  two  drachms  of  powdered  charcoal  are  to  be  incor- 
porated, and  one  drachm  sprinkled  on  its  surface. 

2.  ANIMAL  CHARCOAL.  This  is  prepared  by  exposing  bones,  pre- 
viously boiled  in  water  to  separate  their  oil,  to  a  red  heat  in  close  ves- 
sels. The  carbon  is  left  behind,  mixed  with  phosphate  and  carbonate 
of  lime,  from  which  it  may  be  separated  by  digestion  in  diluted  muriatic 
acid,  and  subsequent  washing.  Thus  prepared,  it  is  called  purified 
animal  charcoal  (CARBO  ANIMALIS  PURIFICATUS,  U.  S.,  Br.}.  In  this 
condition  it  has  extraordinary  absorbing  powers,  in  reference  to  various 
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colouring,  odorous,  and  sapid  substances,  and  is  much  used  in  chemical 
processes  for  the  purposes  of  decolorization. 

This  absorbing  power  extends  even  to  the  active  principles  of  vege- 
tables; and  it  has  long  been  known  that,  in  decolorizing  the  vegetable 
alkaloids,  in  the  processes  for  their  preparation,  allowance  must  be 
made  for  loss  in  the  alkaloid  product  in  consequence  of  this  property  of 
the  charcoal. 

Dr.  Garrod  has  inferred  from  his  experiments,  in  reference  to  a  num- 
ber of  the  poisonous  vegetable  principles,  that  animal  charcoal  might 
be  employed  as  an  antidote,  in  consequence  of  this  property  of  absorb- 
ing and  holding  on  to  the  poisonous  matter,  so  as  to  prevent  its  entrance 
into  the  circulation.  Though  frequently  repeated  trial  would  be  neces- 
sary to  establish  an  undisputed  claim  to  the  possession  of  this  antidotal 
power ;  yet  its  use  in  cases  of  poisoning  from  the  vegetable  alkaloids, 
as  strychnia,  atropia,  aconitia,  etc.,  would  be  not  only  admissible,  but 
advisable ;  as  it  is  in  itself  harmless,  and  would  not  interfere  with  other 
agencies  that  might  be  deemed  necessary,  as  the  evacuation  of  the 
stomach,  etc.  The  quantity  of  charcoal  required  is  large ;  not  less,  ac- 
cording to  Dr.  Garrod,  than  half  an  ounce  for  each  grain  of  the  poison- 
ous principle.  Neither  vegetable  charcoal,  nor  the  unpurified  animal 
charcoal  will  answer  the  purpose. 
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III. 

SOLVENTS. 

THESE  are  substances  taken  internally  with  the  view,  through  their 
chemical  agency,  of  promoting  the  solution  of  indigestible  food  in  the 
stomach.  It  is  now,  I  believe,  universally  admitted  that  a  fluid  is  se- 
creted by  the  stomach,  in  the  normal  condition,  through  the  agency  of 
which  most  of  the  articles  used  as  diet  are  brought  into  a  liquid  state. 
This,  however,  is  not  a  case  of  simple  solution.  It  is  believed  that  the 
solvent  gastric  juice  contains  a  principle,  denominated  pepsin,  which, 
acting  as  a  ferment,  causes  such  changes  in  the  insoluble  substances,  or 
most  of  them,  as  to  render  them  soluble  in  the  liquid  of  the  stomach. 
Now  this  principle  is  sometimes  deficient,  or  insufficiently  elaborated,  in 
debilitated  or  otherwise  diseased  conditions  of  the  stomach ;  and  the 
consequences  are  all  those  likely  to  arise,  either  from  the  presence  of 
undissolved  organic  matter  acting  as  an  irritant,  or  from  its  decompo- 
sition, through  chemical  agencies,  and  the  consequent  production  of 
gases,  acids,  and  other  acrid  and  irritant  matters.  The  use  of  the  reme- 
dies belonging  to  this  class  is  to  supply  temporarily  this  deficiency  of 
the  gastric  juice,  and  maintain  artificially  that  part  of  the  process  of  di- 
gestion carried  on  in  the  stomach,  until  the  diseased  condition  in  which 
the  deficiency  originated  can  be  corrected  by  other  means.  Besides  pep- 
sin, it  is  pretty  well  established  that  an  acid,  probably  the  lactic,  is  nor- 
mally produced  with  the  gastric  juice,  which,  if  not  essential,  is  greatly 
promotive  of  its  solvent  power.  These  agents,  therefore,  namely,  pepsin 
and  lactic  acid,  are  those  from  which  the  influence  demanded  in  this 
class  of  remedies  might  be  expected.  But,  as  pepsin  can  scarcely  be  ob- 
tained satisfactorily  in  a  pure  state,  we  may  substitute  substances  con- 
taining it ;  and  hence  it  is  customary  to  use  preparations  made  from  the 
stomachs  of  the  lower  animals,  in  which  that  principle  may  exist  in  a 
greater  or  less  state  of  concentration.  Besides  pepsin,  or  substances  con- 
taining it,  and  lactic  acid,  there  is  one  other  remedy  which  may  be  placed 
in  the  same  category,  as  the  object  of  using  it  is  to  favour  digestion  by 
the  complete  solution  and  decomposition  of  amylaceous  substances. 
This  is  yeast.  The  stronger  mineral  acids  generally  might  be  introduced 
into  the  class;  as  they  are  believed  to  be  capable  of  performing  the  same 
part  in  digestion  as  lactic  acid ;  but  they  have  other  powers,  in  reference 
to  which  they  have  been  considered  elsewhere. 

These  solvents  are  capable  of  being  used  also  externally,  and  some- 
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times  perform  a  useful  part  in  dissolving  dead  bone,  or  other  effete  por- 
tions of  tissue,  which  it  may  be  desirable  to  remove  more  hastily  than 
can  be  done  by  the  unassisted  powers  of  nature. 


I.  GASTRIC  JUICE.     RENNET.     PEPSIN. 

These  are  the  three  forms  of  matter  through  which  the  fermentative 
agency,  referred  to  in  the  preceding  general  observations,  is  remedially 
exercised.  I  shall  consider  each  of  them  separately. 

I.  GASTRIC  JUICE.     This  is  collected  from  the  stomachs  of  fasting 
animals,  as  the  sheep,  calf,  and  pig,  and  is  prepared  for  use  by  filtering. 
It  is  a  limpid,  lightyellowish,  or  brownish-yellow  liquid,  of  a  peculiar 
soup-like  odour  and  saltish  taste,  heavier  than  water,  and  of  an  acid  re- 
action.    At  a  temperature  of  100°  or  less,  it  dissolves  nitrogenous  food, 
and  converts  glucose  into  lactic  acid  ;  but  loses  this  property  at  the  boil- 
ing point.     Its  solvent  power  is  impaired  by  the  neutralization  of  its 
acid,  by  a  heat  of  122°  or  more,  and  by  strong  alcohol.     The  juice  is 
supposed  to  owe  the  property  to  a  peculiar  principle  called  pepsin,  which 
has  been  isolated,  though  perhaps  not  in  a  pure  state.     When  the  sol- 
vent power  is  lost  by  the  removal  of  the  acid,  it  is  restored  by  adding 
either  lactic  or  muriatic  acid  to  the  liquid.     Excluded  from  the  air,  gas- 
tric juice  will  keep  unchanged  for  a  long  time;  but,  upon  exposure,  it  is 
soon  decomposed  and  loses  its  digestive  power. 

The  gastric  juice  itself  is  seldom  if  ever  used  internally.  The  late 
Dr.  Physick,  of  Philadelphia,  employed  it  with  much  advantage  in  ca- 
rious aud  sloughing  ulcers,  to  dissolve  the  dead  bone  and  flesh.  It  thus 
not  only  removed  foul  and  irritating  matters,  and  gave  a  clean  surface 
to  the  ulcer,  but  seemed  to  promote  the  healing  process  by  a  gentle 
stimulation. 

In  the  Boston  Medical  and  Surgical  Journal  for  April,  1856  (liv. 
212),  the  cases  of  two  persons  are  recorded  by  Dr.  P.  W.  Ellsworth,  of 
Hartford,  Connecticut,  in  whom  pieces  of  flesh,  lodged  in  the  ossophagus, 
and  irremovable  by  the  forceps  or  probang,  were  so  far  dissolved  or  soft- 
ened by  the  use  of  gastric  juice,  that  they  were  swallowed  by  the  natural 
action  of  the  parts.  The  gastric  juice  employed  was  taken  from  the 
stomach  of  a  pig,  and  given  in  the  dose  of  a  teaspoonful  in  one  case,  and 
half  that  quantity  in  the  other,  repeated  about  once  an  hour. 

II.  RENNET.  Rennet  is  an  infusion  of  the  dried  stomach  of  the  calf  in 
water  or  wine.    The  stomachs  of  other  animals  would  probably  answer 
the  same  purpose.     The  characteristic  property  of  rennet,  for  which  it 
has  been  long  used,  is  that  of  coagulating  milk ;  and  it  ought  to  be  of 
such  strength,  that  a  teaspoonful  of  it  will  coagulate  a  pint  of  milk  in  five 
minutes.  (Ed.  Month.  Journ.,  Jan.  1853,  p.  31.)     It  should  be  used  as 
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fresh  as  possible ;  as  it  is  liable  to  decomposition  upon  keeping.  Be- 
sides this  coagulating  power,  it  has  been  found  to  have  the  property  of 
converting  glucose  or  sugar  of  grapes  into  lactic  acid;  and  probably, 
aided  by  this  acid  or  the  muriatic,  it  would  exercise  the  digestive  power 
of  the  gastric  juice  over  nitrogenous  articles  of  food.  It  appears  to  have 
been  long  popularly  employed,  in  some  parts  of  England,  to  aid  diges- 
tion. (Med.  Times  and  Gaz.,  April,  1857,  p.  411.)  Dr.  David  Nelson, 
of  Birmingham,  used  this  remedy  or  its  equivalent,  under  the  name  of 
liquor  pepticus,  so  early  as  1851,  in  various  diseases  connected  with 
deficient  digestive  power,  as  a  substitute  for  the  gastric  juice.  (Lancet, 
Am.  ed.,  Nov.  1858,  p.  362.)  In  1853,  Dr.  James  Gray,  of  Glasgow, 
published  in  the  Edinburgh  Monthly  Journal  of  Medical  Science  (Jan. 
1853,  p.  31)  a  paper  in  which  he  strongly  recommends  rennet  in  dia- 
betes, having  employed  it  advantageously  in  that  disease,  with  the  view 
of  changing  into  lactic  acid  the  glucose  which  might  be  generated  from 
starch  in  the  priinse  vise,  and  thus  preventing  its  entrance  into  the  cir- 
culation. Other  testimony  has  since  been  given  to  the  favourable  in- 
fluence of  rennet  in  diabetes,  though  it  has  often  also  failed  entirely.  It 
might  be  used,  with  reasonable  hope  of  benefit,  in  all  cases  of  imperfect 
digestion,  dependent  on  deficiency  of  gastric  juice.  The  dose  is  a  tea- 
spoonful  three  times  a  day,  to  be  given  immediately  before,  or  imme- 
diately after  each  meal.* 

III.  PEPSINE. — Pepsinum.  The  discovery  of  a  peculiar  fermentative 
principle  in  the  gastric  juice  naturally  led  to  attempts  to  isolate  it  for 
medical  use;  and,  though  complete  success  has  not  attended  these 
efforts,  yet  the  experiments  have  resulted  in  the  preparation  of  a  sub- 
stance, representing,  in  a  concentrated  state,  the  virtues  of  the  gastric 
juice,  and  convenient  for  administration.  This  substance  has  been  called 
pepsine ;  but  the  reader  must  understand  that,  by  the  term,  as  thus 
used,  is  not  meant  the  pure  proximate  principle,  to  which  the  name  was 
first  chemically  applied.  It  only  contains  that  principle  in  a  convenient 
form  for  use.  The  original  preparation  was  due  to  the  joint  labours  of 


*  Rennet  Wine.  Dr.  Geo.  Ellis  prepares  this  in  the  following  manner.  Taking 
the  stomach,  or  rennet-bag,  of  a  calf  just  killed,  and  cutting  off  about  three  inches 
of  the  cardiac  extremity,  which  contains  few  of  the  secreting  follicles,  he  slits  the 
remainder  longitudinally,  wipes  it  gently  with  a  dry  napkin,  but  so  as  to  remove 
as  little  as  possible  of  the  clean  mucus,  then  cuts  it  into  small  pieces  (the  smaller 
the  better),  puts  the  whole  into  a  common  wine-boltle,  and  fills  the  bottle  with 
good  sherry  wine.  The  bottle  should  be  well  corked,  and  remain  so  for  three  weeks, 
at  the  end  of  which  time  it  is  fit.  for  use.  The  dose  is  a  teaspoonful,  in  a  wine- 
glassful  of  water,  immediately  after  meals  One  teaspoonful,  at  100°  F.,  will 
coagulate,  in  one  or  two  minutes,  about  eight  ounces  of  milk.  (Am.  Journ.  of  Med. 
Sci.,  Oct.  18G2,  p.  510;  from  the  Dub.  Med.  Press,  July  16,  1862.)—  Note  to  the  third 
edition. 
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Dr.  L.  Corvisart  and  M.  Boudault,  of  Paris,  the  latter  having  performed 
the  part  of  the  pharmaceutist  in  the  work.  (Lancet,  Oct.  1858,  p.  260.) 
It  is  made  from  the  stomachs  of  sheep,  by  scraping  off  the  mucous  mem- 
brane, digesting  it  in  water,  precipitating  the  infusion  with  acetate  of 
lead,  decomposing  the  compound  of  pepsin  and  oxide  of  lead  thus  ob- 
tained by  sulphuretted  hydrogen,  filtering  the  liquid  containing  the 
pepsin,  and  evaporating  to  a  syrupy  consistence.  Sufficient  starch  is 
then  added  to  form  a  dry  powder,  which  is  the  preparation  in  question. 
For  the  precise  mode  of  proceeding,  the  reader  is  referred  to  the  U.  S. 
Dispensatory  (12th  ed.,  p.  1591). 

Properties.  The  genuine  pepsine  of  Boudault,  when  dissolved  in 
water,  is  precipitated  by  tannic  acid,  acetate  of  lead,  and  strong  alcohol ; 
and  15  grains  of  it  should,  at  a  temperature  of  100°,  and  with  the  aid 
of  a  little  lactic  or  muriatic  acid,  cause  90  grains  of  boiled  and  com- 
minuted white  of  egg  or  chopped  meat,  to  be  dissolved  by  half  a  fluid- 
ounce  of  water. 

Medical  Effects  and  Uses.  Dr.  Corvisart  first  suggested  the  use  of 
this  preparation,  and  employed  it  practically  as  a  remedy.  It  is  obvi- 
ously indicated  in  all  cases  in  which  either  the  stomach  or  the  system 
at  large  is  suffering  from  imperfect  digestion,  owing  to  deficiency  either 
in  the  quality  or  quantity  of  the  gastric  juice.  It  must  be  clearly  under- 
stood that  it  is  a  temporary  remedy,  and  that  the  use  of  it  should  not 
supersede  measures  for  the  permanent  restoration  of  the  healthy  func- 
tion of  the  stomach  when  this  is  practicable.  It  is  an  excellent  pallia- 
tive in  dyspepsia;  often  obviating  for  a  time  the  flatulence,  excessive 
acidity,  eructations,  pains  and  distressing  sensations,  whether  in  the 
stomach  or  by  sympathy  elsewhere,  and  various  disturbance  of  func- 
tion, which  so  frequently  attend  that  complaint.  Nausea  and  vomiting 
are  sometimes  corrected  by  it;  and  it  has  relieved  the  vomiting  of  preg- 
nancy after  all  other  means  had  failed.  The  appetite  is  not  unfrequently 
restored  after  having  been  entirely  lost;  and  the  general  system,  debili- 
tated by  the  want  of  a  due  supply  of  nourishment,  is  invigorated  and  in 
all  respects  improved.  Hence  the  remedy  has  proved  useful  in  scrofula, 
phthisis,  cancerous  affections,  and  others  dependent  on  or  associated 
with  a  defective  or  depraved  nutrition.  It  may  very  properly  be  tried  in 
all  cachectic  diseases  in  which  digestion  is  in  fault,  and  among  others 
in  diabetes. 

Administration.  The  dose  is  fifteen  grains,  to  be  taken  three  times  a 
day,  immediately  before  each  meal.  It  may  be  administered  in  powder, 
or  suspended  in  syrup,  or  in  a  cupful  of  soup.  A  wine  has  been  recom- 
mended prepared  by  mixing  two  drachms  of  pepsine,  afluidounce  of  dis- 
tilled water,  two  fluidounces  of  white  wine,  three  fluidrachms  of  officinal 
alcohol,  and  an  ounce  of  sugar,  allowing  the  mixture  to  stand  till  solution 
takes  place,  and  then  filtering.  A  tablespoonful  of  this,  containing  about 
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fifteen  grains  of  the  pepsine,  may  be  given  for  a  dose,  and  repeated  as 
above.  A  few  drops  of  lactic  or  muriatic  acid  should  be  added  to  each 
dose,  when  there  is  reason  to  think  that  there  may  be  deficiency  of  acid 
in  the  stomach. 


II.  LACTIC  ACID. 

ACIDUM  LACTICUM.  U.  S. 

During  the  fermentation  of  milk  a  large  proportion  of  a  peculiar  acid 
is  generated,  which  from  this"  circumstance  has  received  the  name  of  lac- 
tic acid.  This  is  separated  by  treating  sour  whey  with  lime,  filtering 
the  liquid  now  holding  lactate  of  lime  in  solution,  and  precipitating  with 
oxalic  acid,  which  throws  down  the  lime,  leaving  the  lactic  acid  still  dis- 
solved. The  solution,  having  been  evaporated  to  the  consistence  of 
syrup,  is  treated  with  alcohol,  which  dissolves  the  acid,  leaving  the  im- 
purities ;  and  the  lactic  acid  is  then  obtained  by  distilling  off  the  alcohol. 

Lactic  acid  is  in  the  form  of  a  colourless  liquid,  of  a  syrupy  consistence, 
a  very  sour  taste,  and  the  specific  gravity  1.215. 

It  has  been  found  in  the  stomach  during  digestion,  and  is  probably  one 
of  the  acids  with  the  aid  of  which  the  fermentative  principle  of  the  gastric 
juice  is  enabled  to  effect  a  solution  of  nitrogenous  articles  of  food.  It 
readily  enters  the  circulation,  and,  being  offensive  there  in  its  uncom- 
biried  state,  is  probably  thrown  off  by  the  emunctories,  and  among  others 
by  the  kidneys.  Its  remedial  applications  are  dependent  on  its  solvent 
properties,  first  in  the  stomach  as  regards  the  food,  and  secondly  in  the 
urine  as  regards  the  phosphate  of  lime.  The  affections  in  which  it  may 
be  expected  to  be  useful  are  dyspepsia,  with  insufficient  acid  for  the  pur- 
poses of  digestion,  and  the  phosphatic  lithiasis,  when  there  is  an  abund- 
ant deposition  of  phosphates  in  the  urine.  From  half  a  fluidrachm  to  a 
fluidrachm  may  be  taken  three  times  a  day.  Allusion  has  been  made, 
in  the  preceding  article,  to  the  advantages  to  be  occasionally  derived 
from  administering  it  with  pepsine.  The  same  effects  may  probably  be 
obtained  from  the  use,  to  a  moderate  extent,  of  sour  buttermilk  as  an 
article  of  diet. 


III.  YEAST. 

FERMENTUM.  U.  S.  —  CEREVISL®  FERMENTUM.  Br. 

This  is  the  flocculent,  frothy,  semiliquid  substance,  generated  during 
the  fermentation  of  saccharine  liquids.  For  use  it  is  obtained  chiefly 
from  brewers,  being  largely  produced  in  the  preparation  of  malt  liquors. 
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It  has  a  sour  and  vinous  odour,  and  bitter  taste.  In  composition  it  is 
exceedingly  complex;  but  it  always  contains  a  considerable  proportion  of 
gluten,  and,  when  examined  by  the  microscope,  is  seen  to  abound  in  the 
sporules  of  a  fungous  plant,  which  is  supposed  to  play  an  essential  part 
in  the  fermenting  process.  For  a  more  particular  account  of  it,  see  the 
U.  S.  Dispensatory.  Here  it  is  considered  mainly  in  reference  to  its 
property  of  exciting  fermentation  in  starchy  and  saccharine  liquids,  con- 
verting starch  into  sugar,  this  into  alcohol,  and  this  again  into  acetic 
acid,  and  finally  decomposing  the  acetic  acid  itself,  if  its  action  be  al- 
lowed to  continue.  It  is  important  to  the  student  to  understand  that 
this  property  of  yeast  is  impaired  or  destroyed  by  strong  alcohol,  the 
stronger  mineral  acids,  and  a  boiling  temperature;  all  of  which,  there- 
fore, should  be  avoided  in  its  use. 

Medical  Effects  and  Uses.  Yeast  is  moderately  tonic  and  stimulant, 
probably  in  consequence  of  the  alcohol  and  the  bitter  principle  of  hops 
usually  contained  in  it.  With  a  view  to  these  properties,  it  has  been 
employed  in  typhoid  states  of  the  system.  It  has  also  been  used  locally, 
in  ill-conditioned  and  sloughing  ulcers,  to  correct  the  fetor,  and  as  a  gen- 
tle stimulus  to  the  debilitated  surface.  For  this  purpose  it  is  employed 
in  the  form  of  a  cataplasm,  prepared  by  mixing  it  with  meal.  But  it  is 
introduced  here  simply  for  its  property  of  promoting  changes  in  starch 
and  sugar,  which  may  favour  the  complete  digestion  of  these  sub- 
stances. Many  years  since,  it  occurred  to  me  that  we  might  possibly 
avail  ourselves  profitably  of  this  property  in  the  treatment  of  diabetes. 
It  seemed,  from  the  experiments  of  Dr.  McGregor,  to  have  been  deter- 
mined that,  in  diabetic  patients,  there  was  an  abnormal  tendency  to  the 
production  of  diabetic  sugar  in  the  stomach  ;  and  the  inference  seemed 
fair,  that  the  disease  might  have  its  root  in  this  disorder  of  function,  and 
that  the  phenomena  might  result  from  the  absorption  of  this  saccharine 
matter  into  the  blood,  and  its  elimination  by  the  urine.  Dr.  Gray  sug- 
gested the  use  of  rennet  in  order  to  promote  the  conversion  of  the  gas- 
tric sugar  into  lactic  acid.  It  occurred  to  me  that  a  similar  end  might 
possibly  be  obtained  by  effecting  its  conversion,  through  the  agency  of 
yeast,  first  into  alcohol  and  then  into  acetic  acid ;  and  another  advantage 
from  the  yeast  might  be  the  speedy  change  of  starch  into  sugar  in  the 
stomach,  so  that  it  should  not  pass  unaltered  into  the  bowels,  and  there 
be  transformed  into  glucose,  where  there  might  not  be  forces  in  opera- 
tion sufficient  to  effect  its  further  normal  transformation  into  acid.  Tin- 
der these  impressions  I  made  a  trial  of  the  yeast,  and  was  much  pleased 
with  its  apparent  effects.  The  symptoms  of  the  disease  seemed  to  be 
rapidly  ameliorated  under  its  use,  even  when  the  patient  was  allowed  a 
little  farinaceous  food.  Others  tried  the  remedy,  with  a  similar  amelio- 
ration of  the  symptoms.  Unfortunately,  however,  the  amendment  has 
been  but  temporary ;  and  I  am  unable  to  point  to  a  single  case,  in  my 
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own  experience,  where  a  cure  has  been  effected  by  the  remedy.  Never- 
theless, I  consider  it  as  a  useful  adjuvant  to  other  remedies  in  this  dis- 
ease, and  would  recommend  a  trial  of  it  in  all  cases  not  advancing  fa- 
vourably under  other  treatment.  The  first  notice  of  this  use  of  the  rem- 
edy, so  far  as  I  am  aware,  was  in  a  communication  made  by  myself  to 
the  College  of  Physicians  of  Philadelphia,  and  published  in  their  Trans- 
actions (N.  S.,  i.  390,  Dec.  1,  1852).  From  a  teaspoonful  to  a  table- 
spoonful  should  be  given  three  times  a  day,  soon  after  each  meal. 
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O  L  A.  S  S     I 

DISINFECTANTS. 

IN  the  amplest  sense  of  the  term,  DISINFECTANTS  embrace  all  agencies 
which  are  available  for  the  destruction  or  prevention  of  offensive  or 
noxious  effluvia,  and  other  influences  injurious  to  health,  whether 
solid,  liquid,  or  aeriform,  which  have  their  origin  in  animal  or  vegetable 
decomposition.  This  subject  belongs  properly  to  HYGIENE  ;  but  it  is,  in 
many  points,  so  closely  connected  with  MATERIA  MEDICA  and  THERA- 
PEUTICS, that,  in  a  treatise  on  these  branches  of  medical  science,  it 
cannot,  in  the  existing  state  of  knowledge,  be  wholly  overlooked,  with- 
out leaving  the  work  more  or  less  imperfect.  I  propose,  therefore,  to 
introduce,  in  the  present  revision,  a  general  view  of  disinfectants,  with 
some  detail  upon  points  more  peculiarly  interesting  to  our  special 
science,  but  without  any  pretense  to  an  exhausting  consideration  of 
the  subject. 

In  the  beginning,  we  are  met  by  the  existence  of  a  striking  difference 
in  the  character  of  disinfectant  agencies,  which  ranks  them  in  two  great 
divisions,  having  nothing  in  common  except  the  properties  essential  to 
the  class.  In  examining  the  various  influences  which  it  is  the  office  of 
the  disinfectants  to  counteract,  we  find  a  set  of  them  dependent  on  the 
agency  of  living  and  organized  microscopic  bodies,  cryptogamous  or 
animalcular,  capable  of  rapid  multiplication,  which  are  either  themselves 
directly  noxious  to  health,  or  give  rise,  as  a  result  of  their  reproduction 
and  growth,  to  numerous  noxious  or  offensive  agents.  Now  disinfectants 
may  act  either  on  the  non-vital  agents  through  a  mechanical  or  chem- 
ical influence,  or  upon  these  living  bodies  by  destroying  their  vitality 
or  suspending  their  action,  and  thus  preventing  their  noxious  operation. 
Upon  this  basis,  I  propose  to  divide  them  into  two  categories,  one 
purely  physical  in  their  action,  the  other  operating  through  their  influ- 
ence on  the  organized  beings  referred  to.  To  the  former  I  limit  the  term 
disinfectant  as  employed  in  this  work;  the  latter,  for  reasons  to  be  given 
hereafter,  I  propose  to  treat  of  under  the  name,  for  want  of  a  better,  of 
antizymotics.  The  latter  clearly  belong  to  the  parasiticides,  and  will  be 
treated  of  as  a  sub-class  under  that  heading.  The  former  will  be  con- 
sidered under  the  present  head  of  disinfectants.  There  are,  however, 
several  substances,  and  those  among  the  most  important,  which  act  in 
both  methods ;  that  is,  they  destroy  effluvia  by  a  chemical  agency,  and 
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the  living  source  of  them  through  a  dynamic  influence.  Of  these  I  shall 
treat  fully  under  the  parasiticides;  alluding  to  them,  however,  as  chem- 
ical agents  in  their  proper  place  among  the  disinfectants. 

Mode  of  Operation.  Disinfectants  may  operate  either  by  preventing 
the  development  of  noxious  or  offensive  agents,  or  by  destroying  them 
when  produced.  As  the  agents  are  the  result  of  the  decomposition  of 
organic  substances,  whatever  prevents  decomposition  may  prove  disin- 
fectant. There  are  three  influences  essential  to  putrefaction,  and  other 
noxious  or  offensive  change,  in  dead  organic  matter.  These  are  water, 
air  through  its  oxygen,  and  temperature  within  a  certain  range.  Organic 
substances  when  perfectly  dry,  entirely  deprived  of  oxygen,  or  exposed 
to  a  very  high  heat  as  that  of  boiling,  or  severe  cold  as  that  of  freezing, 
cannot  undergo  injurious  decomposition.  Hence  the  exclusion  of  air 
and  moisture,  and  exposure  to  a  boiling  or  freezing  temperature,  act 
powerfully  as  protective  disinfectants.  Again,  when  the  noxious  or 
offensive  agent  is  already  in  existence,  it  may  by  chemical  change  be 
rendered  quite  harmless,  and  completely  deodorized.  This  is  effected 
by  oxidizing  or  deoxidizing  the  offending  body,  or  by  neutralizing  it 
through  combination ;  and  there  are  various  disinfectants  which  operate 
in  these  methods.  In  considering  the  several  articles,  it  may  be  ob- 
served that  almost  all  of  them  have  been  treated  of  in  other  parts  of 
thia  work,  in  consequence  of  their  possession  of  other  powers,  and  will 
require  little  to  be  said  of  them  in  this  place. 

The  disinfectant  agent  may  be  solid,  liquid,  or  gaseous ;  but  those 
which  are  in  themselves  aeriform,  or,  if  liquid  or  solid,  are  volatile,  that 
.is  disposed  to  rise  in  vapour,  as  iodine  among  the  solids,  and  bromine 
among  the  liquids,  are  usually  most  efficient  as  deodorizers,  because 
odorous  substances  are  generally  in  the  state  of  effluvia  in  the  air.  Yet 
it  is  not  true  that  solids  and  non-volatile  liquids  cannot  be  made  to 
act  efficiently  on  such  effluvia.  Thus,  charcoal  will  absorb  odorous  sub- 
stances from  the  air ;  and  a  liquid  deodorizer,  by  being  sprinkled  in  the 
contaminated  atmosphere,  will  often  act  with  great  energy.  I  have  fre- 
quently rendered  the  air  of  apartments,  which  were  exceedingly  offen- 
sive with  putrid  exhalations,  perfectly  sweet  by  sprinkling  a  very  weak 
solution  of  permanganate  of  potassa  through  them  with  the  hand;  and, 
if  liquids  are  thus  distributed,  in  the  form  of  spray,  by  means  of  the 
atomizer,  they  will  scarcely  be  less  efficacious  than  volatile  substances. 

I.  AGENTS  OPERATING  MECHANICALLY. 

Of  these  the  most  important  is  probably  cleanliness.  To  remove 
entirely  from  the  sphere  of  injurious  operation  all  the  decomposing 
organic  substances  which  serve  as  the  source  of  noxious  or  offensive 
effluvia,  is  the  most  effectual  method  of  disinfection.  Hence  the  im- 
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portance  of  full  ventilation  of  all  inhabited  buildings;  so  as  to  substitute 
pure  air  from  without,  for  that  of  the  apartments  as  fast  as  it  becomes 
contaminated,  whether  by  animal  exhalations  or  excretions,  or  by  the 
decomposition  of  organic  substances.  In  prisons,  hospitals,  barracks, 
ships,  and  wherever  living  beings  are  crowded  together,  this  is  of  the 
utmost  importance  for  the  preservation  of  health  ;  and  great  numbers 
of  human  beings  perish  annually  in  large  cities  from  the  want  of  this 
simple  precaution. 

Ventilation  may  be  greatly  aided  by  the  free  use  of  water,  whether 
upon  the  person,  clothing,  or  in  dwellings;  care  being  taken  in  the 
latter  case  to  obviate,  by  suitable  precautions,  the  injurious  effects  of 
too  much  moisture  in  the  air.  On  the  large  scale,  for  the  preservation 
of  health  in  cities,  a  due  employment  of  water  in  cleansing  the  streets, 
and  proper  arrangements  for  carrying,  by  means  of  sewerage,  the  con- 
stantly accumulating  filth  to  a  safe  distance  from  human  habitation  or 
resort,  are  now  universally  acknowledged  to  be  of  the  highest  import- 
ance. 

These  methods  of  cleanliness  must  be  aided  by  collecting  together 
and  carting  away  the  solid  matters  not  removed  by  washing;  and  the 
best  method  of  appropriating  them  is  for  the  promotion  of  vegetation 
in  gardening  and  agriculture ;  so  that,  from  instruments  of  disease  and 
death,  they  can  be  converted  into  the  means  of  supporting  life.  Even 
to  isolated  dwellings  in  the  country  the  same  rules  apply;  and  serious 
disease  may  often  be  prevented,  in  such  places,  by  sedulously  removing 
all  offal,  decaying  vegetables,  and  filth  of  all  kinds  from  the  house  to 
the  compost,  where,  by  a  due  admixture  of  lime,  it  may  without  danger 
to  health  be  converted  into  valuable  manure. 

Other  mechanical  disinfectants  are  substances  or  agencies  which  pre- 
vent the  access  of  air  to  bodies  liable  to  decomposition  by  exposure  to 
the  influence  of  oxygen.  Thus,  meats,  vegetables,  etc.  may  be  prevented 
from  undergoing  decomposition  by  being  enclosed  in  air-tight  recepta- 
cles; care  having  been  previously  taken  to  expel  the  air  as  far  as  pos- 
sible ;  and,  when  admissible,  to  apply  a  sufficient  heat  to  destroy  organic 
germs,  which  are  the  fruitful  source  of  putrefaction,  and  all  kinds  of 
fermentation. 

The  Class  of  medicines  which  I  have  denominated  proteciives  (see 
page  848)  may  operate  as  preventive  disinfectants,  simply  by  exclud- 
ing atmospheric  oxygen  from  contact  with  inflamed  and  ulcerated 
surfaces. 

Under  the  same  head  may  be  ranked  absorbent  substances,  such  pre- 
eminently as  charcoal,  which  act  by  absorbing  noxious  gases  and  va- 
pours, and  retaining  them  within  their  own  tissue.  These  substances 
require  only  a  brief  notice.  Though  there  are  many  possessing  more  or 
less  of  the  absorbent  power,  the  number  is  very  small  which  have  enough 
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of  it  to  be  of  practical  utility  on  this  score ;  and  charcoal  and  lime  are 
perhaps  all  that  demand  special  notice. 

CHARCOAL  has  already  been  treated  of  under  the  absorbents  (page 
886).  It  will  here  be  sufficient  to  say  a  few  words  on  this  particular  ap- 
plication of  it.  As  a  deodorizer,  it  should  either  be  freshly  made,  or  have 
been  well  kept,  excluded  from  air  and  moisture.  It  should  be  used  in 
the  form  of  coarse  powder,  and  may  be  exposed  in  pans,  or  be  mixed  with 
the  substance  to  be  disinfected,  as  with  the  contents  of  the  close-stool, 
or  in  privies.  It  may  also  be  applied  in  cataplasms  to  ulcerated  and  gan- 
grenous surfaces.  In  France,  it  is  sometimes  employed  in  the  form  of 
charred  charpie  for  the  dressing  of  offensive  ulcers.  It  is  highly  probable 
that  charcoal  does  more  than  merely  absorb  the  noxious  gases.  Brought 
as  they  are,  within  its  pores,  in  a  concentrated  state,  into  contact  with 
atmospheric  oxygen  similarly  condensed,  it  is  reasonable  to  presume 
that  they  undergo  chemical  changes  which  actually  destroy  their  nature. 
Charcoal  is  said  to  absorb  15  or  20  times  its  own  volume  of  the  noxious 
and  fetid  gases.  (Squibb,  Medical  Record,  May  15,  1866.)  Dr.  T.  Herbert 
Barker  states,  as  the  result  of  his  experiments  with  charcoal,  that,  though 
possessed  of  limited  deodorizing  power,  it  is  relatively  much  inferior  to 
some  other  substances  as  an  antiseptic.  He  found  that  animal  intestines, 
surrounded  with  powdered  charcoal,  renewed  every  day  for  four  days, 
underwent  putrefaction,  and  at  the  end  of  the  time  mentioned  were  very 
offensive.  The  experiment  was  made  in  June.  (Am.  J.  of  Med.  /SVi., 
July,  1867,  p.  164.) 

LIME  requires  notice  here  only  on  account  of  its  absorbent  properties. 
For  this  purpose  it  should  be  in  the  unslaked  state,  and  should  not  have 
been  long  exposed  to  the  air.  In  this  condition  it  has  a  very  strong  af- 
finity for  water,  with  about  an  equal  weight  of  which  it  unites  to  form  a 
perfectly  dry  hydrate,  crumbling  at  the  same  time  into  the  condition  of 
a  soft  white  powder.  Now,  if  exposed  to  the  air  before  having  become 
thus  hydrated  or  slaked,  it  rapidly  though  gradually  absorbs  the  atmo- 
spheric moisture ;  and  an  idea  may  be  formed  of  its  efficiency,  in  this 
respect,  from  the  fact  that  it  is  thus  able  to  abstract  from  the  air  about 
sixteen  hundred  times  its  volume  of  watery  vapour.  But  most  of  the 
atmospheric  impurities  which  injuriously  affect  the  system  have- an  af- 
finity for  moisture,  and,  being  held  in  solution,  or,  as  in  the  instance  of 
organic  germs,  in  close  connection  with  the  aqueous  vapour  of  the  air,  are 
absorbed  by  the  lime  along  with  it.  Lime,  therefore,  employed  in  its 
dry  caustic  condition,  is  an  excellent  disinfectant.  It  may  be  distributed 
in  shallow  vessels  in  apartments  requiring  disinfection,  and  thrown  into- 
the  ordinary  receptacles  of  filth,  or  decomposing  organic  matters  of  all 
kinds.  Dr.  Squibb  strongly  recommends  a  mixture  of  lime  and  charcoal,, 
in  the  proportion  of  two  parts  of  the  former  to  one  of  the  latter,  to  be 
ground  into  coarse  powder,  and  used  for  disinfecting  purposes.  (Med. 
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Record,  May  15,  186G,  p.  125.)  Besides  its  absorbent  property,  lime  has 
other  powers  which  greatly  add  to  its  efficiency  as  a  disinfectant,  and 
which,  strictly,  would  rank  it  in  one  of  the  following  categories.  It 
has  a  strong  affinity  for  carbonic  acid,  and  for  many  of  the  products 
of  organic  decomposition,  especially  those  of  an  acid,  oleaginous,  or  sul- 
phurous character,  with  which  it  combines  to  form  solid  and  inodorous 
compounds.  Besides,  by  its  alkaline  causticity  it  destroys  organized  tis- 
sue, and  thus  deprives  of  vitality  the  organic  germs  which  maintain  the 
putrefactive  and  fermentative  processes,  and  are  often  so  noxious  in  their 
results.  Spread  in  the  form  of  white-wash  over  the  walls  of  apartments, 
it  tends  greatly,  in  the  recent  state,  before  it  has  become  perfectly  dry 
and  impenetrable,  to  preserve  them  sweet  and  wholesome  when  exposed 
to  infecting  agencies,  or  to  render  them  so  if  already  infected.  It  is 
worth  recollection,  however,  that  chlorine  should  not  be  used  at  the  same 
time,  as  it  reacts  with  lime  to  form  the  chloride  of  calcium,  which  is  a 
highly  deliquescent  salt,  and  would  therefore  have  a  tendency  to  keep 
the  air  unwholesomely  damp. 

Besides  the  two  absorbents  just  described,  two  or  three  others  merit, 
perhaps,  a  brief  notice.  Sulphate  of  lime  and  dry  argillaceous  earth 
have  a  considerable  power  of  absorbing  noxious  and  offensive  effluvia,  and, 
though  little  used  by  themselves,  have  been  found  serviceable  as  vehicles 
of  other  more  powerful  disinfectants.  Thus,  coal-tar  is  conveniently  in- 
corporated with  either  of  these  excipients,  and  the  same  may  be  said  of 
carbolic  acid.  The  former  of  these  mixtures  constitutes  the  noted  French 
disinfecting  powder  of  MM.  Corne  and  Demeaux ;  the  latter,  McDou- 
g  all's  powder  and  the  Ridgewood  disinfectant.  (Report  of  Dr.  Elisha 
Harris,  of  New  York;  B.  and  £.  Medico-chir.  Rev.,  Oct.  1864,  p.  537.) 

II.  AGENTS  OPERATING  CHEMICALLY. 

These  operate  either  by  oxidizing,  deoxidizing,  or  neutralizing  by 
combination,  and  may  be  arranged  in  three  categories  upon  this  basis. 

1.   Oxidizing  Disinfectants. 

The  oxidizing  disinfectants  destroy  the  offensive  or  noxious  products 
of  organic  decomposition,  in  the  same  way  as  all  organic  substances  are 
destroyed  by  fire.  They  actually  burn  them  up ;  simply  the  phenomenon 
of  flame  or  ignition  being  wanting.  They  operate  in  two  methods;  either 
by  directly  combining  with  the  several  constituents  of  the  body  to  be 
destroyed,  as  in  the  case  of  ozone,  or  by  furnishing  oxygen  to  it  through 
the  decomposition  of  other  bodies,  as  chlorine,  iodine,  and  bromine.  I 
shall  consider  them  in  the  order  here  stated. 
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I.  OZONE. 

Discovery.  This  remarkable,  I  might  almost  say,  mysterious  principle 
is  probably  the  most  effective  of  all  disinfectants,  and,  so  far  as  concerns 
the  mere  destruction  of  noxious  effluvia,  might  supersede  all  others,  could 
it  be  obtained  in  sufficient  quantity  at  a  moderate  cost.  Though  in  some 
of  its  effects  known  long  since,  its  actual  discovery  may  be  dated  but  a 
few  years  back.  The  credit  of  its  discovery  is  due  to  Sehonbein,  of 
Basle,  Switzerland,  who  published  an  account  of  his  investigations  in 
1842,  having  been  led  to  them  by  the  observation  of  the  peculiar  smell 
produced  in  the  air  by  electric  action ;  an  observation  which  also  gave 
rise  to  the  name  by  which  ozone  is  now  recognized,  derived  from  the 
Greek  verb  «£«,  I  smell,  or  emit  odour. 

Nature.  Singular  as  it  may  seem,  the  nature  of  ozone  has  not  yet  been 
definitively  determined.  It  was  first  thought  by  Schonbein  to  be  iden- 
tical with  peroxide  of  hydrogen;  and  this  idea  is  still,  or  at  all  events 
has  been  until  very  recently,  entertained  by  some  writers.  It  was, 
however,  abandoned  by  Schonbein,  upon  the  discovery  by  Becquerel 
that  electricity,  passed  through  a  tube  containing  perfectly  dry  oxygen, 
was  capable  of  developing  ozone ;  and  the  theory  then  adopted  was,  that 
it  was  an  allotropic  condition  of  oxygen;  that  is,  a  condition  of  oxygen 
in  which,  though  identical  in  nature,  it  has  acquired  new  properties, 
differing  greatly  from  those  exhibited  by  the  gas  in  its  ordinary  state. 
On  this  basis,  Schonbein  has  recently  advanced  an  hypothesis,  beautiful 
in  itself,  and  happily  explaining  most,  if  not  all  of  the  phenomena  which 
characterize  this  remarkable  agent.  He  supposes  that  oxygen  is  capa- 
ble, in  its  relations  to  electricity,  of  assuming  three  different  states ;  those, 
namely,  of,  1.  oxygen  in  a  condition  of  negative  electric  polarity,  in  which 
it  is  called  ozone ;  2.  oxygen  in  a  positive  electrical  state,  which  he  pro- 
poses to  name  antozone ;  and  3.  common  oxygen,  which  is  neutral,  and 
consists  of  the  other  two  united  in  equivalent  proportion.  Thus  the 
production  of  ozone  by  electrical  action  is  readily  explained.  When  elec- 
tricity passes  rapidly  through  the  air  in  sparks  or  flashes,  the  common 
oxygen  is  resolved  into  the  two  allotropic  forms  of  ozone  and  antozone, 
or  negative  and  positive  oxygen,  the  former  of  which  is  recognized  by 
its  peculiar  odour,  and  the  latter,  having  no  sensible  property  by  which 
it  can  be  known,  nor  any  striking  chemical  affinities,  escapes  notice. 
But,  as  the  two  forms  have  a  strong  affinity,  they  cannot  remain  long  in 
free  contact  without  combining  to  form  neutral  or  common  oxygen. 
Hence,  the  smell  of  ozone  quickly  vanishes ;  the  two  forms  being  recom- 
bined  the  moment  that  the  decomposing  agency  is  withdrawn.  A  third 
set  of  chemists  deny  both  the  identity  of  ozone  with  peroxide  of  hydro- 
gen, and  the  theory  of  the  allotropic  state  of  oxygen,  and  maintain  that 
the  peculiar  powers  displayed  by  the  so-called  ozone  are  simply  those  of 
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oxygen  in  its  nascent  state,  or  that  in  which,  separated  from  its  combi- 
nations, it  has  not  yet  assumed  the  gaseous  form ;  a  state  which  has  long 
been  known  very  greatly  to  increase  its  oxidizing  power.  On  the  whole, 
the  views  of  Schonbein  appear  to  me  to  be  most  consistent  with  the  ex- 
isting state  of  knowledge  on  the  subject,  and  may  be  received  until  some- 
thing more  satisfactory  shall  be  developed. 

Preparation.  A.  constant  production  and  constant  consumption  of 
ozone  is  going  on  in  the  atmosphere ;  and  this  agent  probably  performs 
an  important  part  in  the  physical  economy  of  the  earth.  It  is  generated 
during  thunder-storms,  through  the  electrical  agency  of  the  lightning; 
and  the  existence  of  a  violent  gust  is  sometimes  recognized,  at  a  great 
distance  from  the  place  of  observation,  by  the  extraordinary  prevalence 
of  ozone  in  the  air.  High  winds  are  thought  also  to  develop  it,  and  it  is 
believed  by  some  to  be  generated  during  the  evaporation  of  liquids  on  the 
surface  of  the  earth,  and  the  occurrence  everywhere  of  slow  oxidation. 
It  has  been  detected  in  the  oxygen  given  out  by  the  leaves  of  plants, 
and  is  said  to  be  one  of  the  results  of  respiration  in  animals.  It  is  asserted 
also  to  be  formed  during  fermentation  and  the  growth  of  moulds.  A 
certain  temperature  is  necessary  to  its  production ;  and  it  ceases  to  be 
generated  during  the  greatest  heat  of  summer,  and  in  the  coldest  weather 
of  winter.  In  the  arctic  regions  it  is  not  developed,  because  not  wanted 
to  correct  atmospheric  impurities.  A  temperature  between  50°  and  96° 
F.  is  said  to  be  compatible  with  its  evolution.  It  is  of  course  very  un- 
equal in  the  atmosphere  at  different  times  and  places.  In  mountainous 
regions,  upon  the  sea-coast,  and  in  the  pure  air  of  the  country  generally, 
it  prevails  more  than  in  large  towns,  especially  in  close  and  filthy  places, 
where  it  can  seldom  be  detected,  being  consumed  in  the  oxidation  of  the 
organic  effluvia.  It  is  thought  that,  as  a  general  rule,  the  atmosphere 
contains  normally  a  certain  proportion  of  ozone,  which  has  been  esti- 
mated at  one  in  20,000  parts. 

Ozone  may  be  artificially  developed  from  the  oxygen  of  the  air  in 
various  ways.  It  is  not  possible,  however,  to  ozonize  at  once  a  large 
proportion  of  the  atmospheric  oxygen.  It  has  been  estimated  that  not 
more  than  TgVir  °f  an7  portion  of  air  operated  on  can  be  thus  changed; 
possibly  because  the  greater  portion  of  the  newly  developed  principle  is 
neutralized  by  the  antozone  produced  at  the  same  time.  I  do  not  pro- 
pose even  to  enumerate  the  various  processes  by  which  this  principle  is 
produced  ;  and  shall  content  myself  with  briefly  noticing,  in  this  place, 
some  of  the  more  prominent,  reserving  for  special  consideration  such  as 
are  most  convenient  for  practical  purposes,  till  we  come  to  the  applica- 
tion of  the  agent  as  a  disinfectant. 

The  rapid  working  of  an  electrical  machine  ozonizes  the  air  around  it, 
as  evinced  by  the  peculiar  smell  produced.  The  same  result  follows  the 
passage  of  electric  sparks  successively,  or  even  a  continuous  stream 
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of  galvanism  through  a  confined  portion  of  moistened  air,  or  by  a  cur- 
rent across  a  surface  of  water.  Ozone  is  generated  during  the  galvanic 
decomposition  of  water ;  and  in  this,  and  all  other  cases  of  electrolysis 
in  which  it  is  produced,  is  always  manifested  at  the  positive  pole. 

The  slow  combustion  of  phosphorus  and  the  vapour  of  ether  pro- 
duces it ;  and  the  same  result  takes  place  when  oil  of  turpentine,  in  a 
partially  filled  bottle,  is  exposed  to  the  direct  rays  of  the  sun.  In  these 
instances,  it  may  be  supposed  that  the  combustible  body  decomposes  the 
common  oxygen,  taking  the  antozone  and  liberating  the  ozone. 

The  action  of  sulphuric  acid  on  peroxide  of  barium  and  permanganate 
of  potassa  also  gives  rise  to  its  formation.  The  oxygen  in  peroxide  of 
hydrogen  is  said  to  be  in  the  state  of  ozone,  and  is  the  nearest  approach 
we  have  to  its  isolation.  Indeed,  it  has  been  stated  that  the  moisture 
condensed  from  ozonized  air  is  very  similar  to  the  peroxide  of  hydrogen, 
if  not  identical  with  it.  (Med.  Times  and  Gaz.,  April,  1866,  p.  393.) 

Properties  and  Effects.  As  before  stated,  neither  ozone  nor  antozone 
has  been  completely  isolated ;  but  Schonbein  claims  to  have  so  far 
separated  them  from  other  substances  as  to  have  clearly  determined 
their  distinct  existence.  The  most  obvious  property  of  ozone  is  its 
odour.  This  is  peculiar,  and  is  familiar  to  most  persons  who  cultivate 
science  as  the  smell  developed  during  electrical  excitation.  It  is  thought 
to  be  considerably  denser  than  atmospheric  air,  because,  when  a  con- 
fined portion  of  this  is  ozonized  by  electrical  flashes  passed  through  it,  a 
considerable  diminution  of  bulk  takes  place.  If  a  high  heat  is  now  ap- 
plied, the  oxygen  loses  the  ozone,  and  regains  its  original  bulk.  Its 
density  is  said  to  be  one-half  as  great  again  as  that  of  oxygen.  (Ibid., 
p.  370.)  But  by  far  the  most  important  property  of  ozone,  and  that  upon 
which  its  value  both  in  nature  and  art  chiefly  depends,  is  its  extraordi- 
nary power  of  oxidizing,  in  which  it  far  exceeds  all  other  known  sub- 
stances. There  are,  however,  certain  bodiesv  on  which  it  has  little  or  no 
power  to  act,  possibly  because  their  affinities  are  rather  for  antozone 
than  ozone,  or  that  they  may  be  compounds  in  which  the  affinity  of 
their  bases  for  oxygen  is  already  supplied  with  the  positive  variety  of 
that  element.  These  are  called  antozonides,  as  the  alkalies  and  alkaline 
earths  ;  while  those  whose  affinity  is  for  ozone  are  called  ozonides,  exam- 
ples of  which  we  have  in  certain  metallic  oxides,  as  those  of  manganese, 
lead,  cobalt,  nickel,  etc.  Mr.  T.  K.  Hornidge  states  that,  if  peroxide  of 
hydrogen,  which  he  ranks  with  the  antozonides,  be  mixed  with  perman- 
ganate of  potassa,  both  are  deoxidized  with  the  escape  of  common 
oxygen;  that  is,  the  antozone  of  the  peroxide  and  the  ozone  of  the 
permanganate  unite  and  neutralize  each  other.  (Ibid.,  April,  1861,  p. 
356.)  Among  the  organic  substances  which  ozone  will  not  attack,  un- 
less in  the  presence  of  alkalies,  are,  according  to  M.  Gorup-Besanez, 
mannite,  glycerin,  and  olein,  and  the  organic  acids  without  nitrogen,  as 
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the  acetic,  butyric,  palmitic,  lactic,  oxalic,  tartaric,  and  citric  (see  Am. 
Journ.  of  Pharm.,  March,  1864,  p.  161);  and,  according  to  Mr.  Horn- 
idge,  the  pure  excretory  products  of  the  body,  as  bile  free  from  fat  and 
mucus,  and  urea,  with  all  the  other  urinary  excretions,  are  wholly  or  nearly 
indifferent  to  it,  while  the  defibrinated  blood  is  "very  greedy"  of  it,  and 
fibrin  is  in  the  same  category.  (Med.  Times  and  Gaz.,  April,  1861,  p.  356.) 

The  oxidizing  power  of  ozone  is  exemplified  in  the  oxidizement  of 
silver,  lead,  arsenic,  and  mercury,  on  the  last  of  which  it  is  said  to  act 
superficially ;  in  the  liberation  of  iodine,  chlorine,  and  bromine  from  their 
combinations,  and  their  own  conversion  into  iodic,  chloric,  and  bromic 
acids;  in  the  conversion  of  the  metallic  protoxides  into  peroxides,  and 
sulphurets  into  sulphates;  and  especially  in  the  speedy  and  complete 
destruction  of  sulphuretted  hydrogen,  and  all  other  fetid  and  noxious 
exhalations  from  decomposing  organic  substances.  This  it  effects  by 
oxidizing  the  elementary  constituents  of  these  exhalations,  converting 
the  hydrogen,  carbon,  nitrogen,  sulphur,  phosphorus,  etc.,  which  enter 
into  the  constitution  of  these  effluvia,  into  water,  carbonic  acid,  and 
other  harmless  oxides.  It  very  speedily  destroys  the  odour  of  putrefy- 
ing organic  substances,  and  renders  them  entirely  innoxious.  In  the 
same  way  it  purifies  the  atmosphere ;  completely  destroying  the  exhala- 
tions of  organic  origin  which  so  often  disagreeably  afl'ect  the  air,  and  ren- 
der it  noxious  to  human  health.  It  is,  in  fact,  nature's  great  disinfectant, 
by  which  the  putrefactive  process,  necessary  for  the  conversion  of  dead 
organic  matter  into  its  original  condition,  is  rendered  harmless  wherever 
ozone  has  an  opportunity  to  act.  Through  the  same  influence  it  dis- 
charges organic  colours. 

It  is  not  probable  that  ozone  is  in  any  considerable  degree,  at  least  in 
the  dilute  state  in  which  it  exists  in  nature,  or  is  produced  for  disinfect- 
ing purposes,  directly  destructive  or  injurious  to  the  true  ferments  or 
miasms,  which  are  the  origin  of  specific  diseases,  and  which  are  fre- 
quently if  not  always  lower  forms  of  organic  life.  But,  though  it  will 
not  directly  destroy  them,  it  may  often  prove  very  serviceable  in  pre- 
venting their  injurious  influence  over  man.  Thus,  many  of  these  special 
organized  living  causes  of  disease  can  live  and  propagate  only  in  an  im- 
pure atmosphere.  It  is  probable  that  they  are  sustained  by  the  or- 
ganic impurities  of  the  air,  and  that,  if  these  are  destroyed,  they  will 
perish  for  want  of  nutriment,  and  thus  cease  to  spread.  Now  these  im- 
purities it  is  that  ozone  is  especially  calculated  to  destroy,  and  it  may 
thus  prove,  as  far  as  its  influence  can  extend,  indirectly  destructive  of 
these  morbific  causes,  and  consequently  preservative  to  health. 

^Effects  on  the  living  system.  The  inhalation  of  ozone  somewhat  con- 
centrated produces  in  man  irritation  or  inflammation  of  the  air-passages, 
attended  with  coryza,  sore-throat,  cough,  etc.,  in  other  words,  catarrhal 
symptoms  more  or  less  severe  according  to  the  intensity  of  the  cause, 
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and  the  susceptibility  of  the  individual.  In  a  more  concentrated  state, 
it  is  probably  capable  of  producing  serious  inflammation  of  the  respira- 
tory organs;  as,  when  tried  in  this  way  on  the  lower  animals,  it  has  pro- 
duced such  results.  An  impregnation  of  the  air  with  ozone  to  the  extent 
of  3^0,  is  stated  to  have  proved  fatal  to  small  animals.  (Dr.  E.  S.  Gail- 
lard,  Host.  Med  and  Surg.  Journ.,  Sept.  1864,  p.  129.)  Some  observations 
have  tended  to  show  that  epidemic  influences  are  occasionally  attended 
with  a  more  than  ordinarily  ozonized  condition  of  the  atmosphere  in  the 
vicinity  where  they  prevail ;  and  some  have  been  disposed  to  ascribe 
the  peculiar  influence  of  the  north-east  winds  in  this  country,  and  the 
north-west  in  Europe,  both  coming  from  the  Atlantic,  less  to  the  cold 
dampness  that  attends  them  than  to  an  unusual  degree  of  ozonic  impreg- 
nation. But  these  opinions  are  as  yet  mainly  speculative ;  not  having 
been  sufficiently  supported  by  evidence  to  be  admitted  among  established 
facts.  It  is  certain  that  persons  may  live  with  perfect  health  in  a  highly 
ozonized  air;  but,  even  under  such  circumstances,  it  is  possible  that  a 
sudden  increase  of  the  influence  may  give  rise  to  catarrhal  disease.  To 
a  deficiency  of  ozone  in  the  atmosphere,  the  prevalence  of  gastro-intes- 
tiual  disease,  as  cholera,  diarrhoea,  and  dysentery,  in  certain  localities 
has  been  ascribed ;  and  such  a  result  appears  by  no  means  improbable 
when  it  is  considered  that  these  are  diseases  which  often  originate  in 
putrid  exhalation,  as  from  sewers,  and  encampments  in  low  and  wet 
places,  which  it  is  the  peculiar  function  of  ozone  to  destroy.  No  such 
operation  of  ozone  on  the  system  has  yet  been  demonstrated,  as  could 
render  it  directly  applicable  to  the  cure  of  disease ;  and  it  is  only  as  a 
disinfectant,  in  order  to  prevent  the  morbid  influence  of  the  effluvia 
from  organic  decomposition,  that  it  is  used. 

Tests  of  Ozone.  Several  tests  of  ozone  have  been  contrived;  but  the 
one  most  employed  consists  of  strips  of  unsized  paper,  impregnated  with 
mucilage  of  starch  and  a  solution  of  iodide  of  potassium.  A  very  minute 
quantity  of  ozone  in  the  air  may  be  detected  by  this  test.  The  iodine 
of  the  iodide  is  liberated  by  the  oxidizement  of  the  potassium,  and  then 
acts  on  the  starch,  producing  its  characteristic  blue  colour.  According 
to  the  depth  of  the  colour  is  the  degree  of  impregnation ;  and  attempts 
have  been  made  to  express  this  degree  by  a  scale  of  numbers.  This  is 
no  doubt  a  delicate  test  of  ozone,  but  is  not  altogether  reliable ;  becaiise 
there  are  other  substances,  occasionally  found  in  the  air,  which  have  the 
same  effect  as  ozone  upon  the  paper,  such  as  the  oxides  of  nitrogen,  certain 
organic  acids,  essential  oils,  and  chlorine,  bromine,  and  iodine,  especially 
the  last,  which  has  been  shown  to  exist  in  the  atmosphere.  To  obviate 
this  source  of  error,  M.  Auguste  Huzeau,  of  Rouen,  suggests  the  use  of 
strips  of  wine-coloured  litmus-paper,  one-half  only  of  which  should  be 
impregnated  with  solution  of  iodide  of  potassium.  The  atmospheric  im- 
purities which  produce  on  the  starch-paper  the  same  effect  as  ozone, 
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generally  form  neutral  compounds  with  the  potassium,  which  have  no 
effect  on  litmus;  but,  if  there  is  ozone  in  the  air,  it  will  form  an  alkali 
with  the  potassium,  which  will  restore  the  blue  colour  of  the  litmus- 
paper.  (Journ.  de  Pharm.  el  de  Chim.,  Fev.  1866,  p.  91.) 

Use  of  Ozone.  For  use  on  a  small  scale,  as  for  the  disinfection  of 
apartments,  whether  in  private  houses  or  public  establishments,  nothing 
is  probably  more  convenient  or  effective  than  ozone.  One  of  the  readiest 
methods  of  developing  it  for  this  purpose  is  by  means  of  the  slow  spon- 
taneous combustion  of  phosphorus.  A  stick  of  phosphorus,  about  an  inch 
long,  with  its  surface  cleansed  by  careful  scraping,  should  be  put  into  a 
plate  or  saucer  containing  enough  water  to  cover  about  one-half  of  the 
stick ;  and  this  should  then  be  placed  in  a  convenient  spot  in  the  room  to 
be  disinfected.  The  presence  of  water  is  necessary  to  the  efficiency  of  the 
phosphorus,  though  it  is  only  the  uncovered  portion  of  the  latter  that 
acts.  If  ozone  is  produced  in  excess,  which  may  be  known  by  its  irri- 
tant effect  on  the  nostrils  or  throat,  or  if  there  should  be  a  disagreeable 
smell  of  phosphorus,  the  operation  should  be  suspended,  which  may 
readily  be  done  by  covering  the  stick  with  water  ;  and  the  degree  of  its 
operation  may  be  regulated  by  lessening  or  increasing  the  surface  ex- 
posed by  adding  or  abstracting  the  liquid.  Great  care  should  be  taken 
that  the  phosphorus  be  not  set  on  fire;  and  perhaps  it  would  be  best  to 
resort  to  some  other  of  the  disinfectants,  if  this  cannot  be  intrusted  to  per- 
fectly reliable  hands. 

Another  method  of  generating  ozone  is  to  expose  oil  of  turpentine  in 
one  or  more  bottles,  partly  filled,  to  the  direct  rays  of  the  sun. 

But  probably  the  most  rapid  and  efficient  plan  is  one  recommended 
by  Schonbein,  by  which  a  large  amount  of  ozone  may  be  prepared  with 
facility.  Dissolve  permanganate  of  potassa,  finely  powdered,  in  enough 
pure  sulphuric  acid,  of  the  sp.  gr.  1.85,  to  form  an  opaque,  deep  olive- 
green  solution.  Put  this  into  a  two-necked,  perfectly  clean  glass  bottle, 
so  contrived  that  finely  powdered  peroxide  of  barium  may  be  intro- 
duced through  one  opening,  and  the  gas  escape  by  the  other.  Bottger 
recommends  two  parts  of  the  permanganate  and  three  of  the  sulphuric 
acid ;  and  finds  the  peroxide  of  barium  unnecessary,  though  without  it 
the  escape  of  the  ozone  is  slower ;  and  this  may  perhaps  be  an  advantage 
in  the  disinfection  of  ordinary  apartments.  But  caution  is  required,  in 
the  management  of  the  process,  to  prevent  the  vicinity  of  very  inflam- 
mable substances;  for  ether,  alcohol,  and  the  volatile  oils  instantly  take 
fire  when  in  contact  with  the  ozone,  and  sulphur  is  converted  into  sul- 
phuric acid  with  an  explosive  sound.  (Am.  Journ.  of  Pharm.,  March, 
1863,  p.  185.) 
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II.  CHLORINE,  BROMINE,  AND  IODINE. 

I  place  these  in  one  category,  because  they  act  as  disinfectants 
upon  the  same  principle ;  and,  as  all  of  them  have  been  already  fully 
treated  of  elsewhere  in  this  work,  little  more  will  be  required  here  than 
to  indicate  the  precise  method  of  using  them  for  disinfecting  purposes. 
They  correct  foul  odours  and  noxious  effluvia  of  all  kinds  which  are  the 
pure  result  of  organic  decomposition,  in  the  same  manner  as  ozone ; 
that  is,  by  oxidizing  the  elements  of  these  gaseous  exhalations,  and 
thereby  forming  perfectly  innocent  compounds.  But,  instead  of  im- 
mediately imparting  oxygen,  they  do  so  indirectly  through  their  strong 
affinity  for  hydrogen,  which  they  abstract  from  water,  setting  free  the 
oxygen.  This  element,  being  in  the  nascent  state,  acts  with  an  energy 
of  combination  little  short  of  that  of  ozone  ;  and  thus  the  oxidizement  is 
effected,  which  proves  so  powerfully  destructive  of  colour  and  smell  in 
organic  substances.  It  is  possible  that  they  sometimes  act  by  abstracting 
hydrogen  from  the  coloured  and  fetid  compounds;  but,  as  the  presence  of 
moisture  is  essential  to  their  full  activity,  the  probability  is  that  their  in- 
fluence is  mainly  through  its  preliminary  decomposition  as  above  stated. 

CHLORINE  is  the  most  efficient  of  these  three  bodies,  on  account  proba- 
bly of  its  essentially  gaseous  nature,  and  the  consequent  facility  of  its 
diffusion  wherever  foul  effluvia  can  penetrate.  The  only  objections  to  it 
are  its  disagreeable  smell,  and  its  irritant  property  when  too  largely 
inhaled;  but  the  former  is  generally  temporary,  and  when  necessarily 
permanent  becomes  by  habit  readily  supportable  ;  and  the  latter  maybe 
avoided  with  the  exercise  of  a  little  caution.  It  should  be  remembered, 
in  the  use  of  chlorine,  that  it  has  strong  affinities  for  various  substances, 
especially  the  metals,  even  those  which  resist  most  other  chemical  agen- 
cies, such  as  silver  and  gold ;  and  care  should  be  taken,  when  it  is  used, 
to  remove  objects  of  this  kind  from  its  sphere  of  action.  Nor  should  it 
be  employed  in  connection  with  lime,  used  as  white-wash,  in  consequence 
of  forming  with  it  the  deliquescent  chloride  of  calcium,  by  which  the 
apartments  would  be  maintained  in  a  damp  state.  In  relation  to  its  em- 
ployment as  a  disinfectant,  whether  in  the  gaseous  state  or  in  aqueous 
solution,  or  in  the  form  of  the  chlorinated  compounds,  as  chlorinated 
lime  and  ch  lorinated  soda,  it  has  been  so  fully  treated  of,  under  the  head 
of  the  alteratives,  as  to  require  little  more  to  be  said  here.  (See  pages 
372-4-6-8.)  It  may  be  well,  however,  to  suggest  that  the  best  method, 
on  the  whole,  of  using  chlorine  for  the  disinfection  of  apartments,  is  to 
expose,  in  flasks  or  in  porcelain  or  glass  dishes,  a  few  ounces  of  a  mixture 
of  common  salt,  black  oxide  of  manganese,  and  sulphuric  acid ;  the  last 
to  be  more  or  less  diluted  according  as  a  rapid  or  slow  evolution  of  the 
gas  is  required.  Wiggers  recommends  18  parts  (say  drachms)  of  finely 
ground  common  salt,  and  15  parts  of  finely  powdered  black  oxide  of  man- 
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ganese  to  be  introduced  into  a  flask ;  then  to  be  added  45  parts  of  con- 
centrated sulphuric  acid  and  21  of  water,  previously  mixed,  and  com- 
pletely cooled;  and  lastly  the  flask  to  be  well  shaken.  When  the  escape 
of  chlorine  ceases,  it  may  be  renewed  by  the  application  of  a  gentle  heat, 
which  may  be  readily  effected  by  placing  the  flask  in  heated  water.  It 
may  be  mentioned,  in  addition,  that  chlorine  cannot  be  depended  on  for 
the  destruction  of  organic  germs,  unless  used  in  a  degree  of  concentration 
which  might  be  injurious  to  the  health  of  man,  if  not  fatal. 

BROMINE  is  perhaps  next  to  chloi'ine  in  disinfecting  powers;  for, 
though  liquid  at  ordinary  temperatures,  it  is  extremely  volatile,  and  its 
vapours  are  rapidly  diffused  through  the  surrounding  air,  when  it  is 
exposed  in  open  vessels.  This  agent  has  been  fully  considered  with 
the  alteratives.  (Seepage  392.)  Perhaps  the  most  convenient  method 
of  using  it  is  to  place  in  the  apartment  to  be  disinfected  one  or  more 
small  bottles,  with  ground  glass  stoppers,  which  are  to  be  left  open 
until  the  fetid  odour  shall  be  superseded  by  that  of  the  bromine,  and 
then  closed;  to  be  again  opened  should  their  agency  be  needed. 

IODINE  has  also  been  treated  of  with  the  alteratives  (page  341). 
Although  much  inferior  to  the  two  preceding  substances,  it  is  not  with- 
out disinfectant  properties.  Every  one  familiar  with  iodine  is  well 
aware  that,  solid  as  it  is,  it  is  constantly  emitting  odorous  vapours, 
which  will  affect  the  surrounding  air  to  a  considerable  distance.  All 
that  is  necessary  is  to  expose  it,  in  the  state  of  coarse  powder,  or  simply 
in  the  ordinary  form  in  which  it  is  found  in  the  shops,  in  one  or  more 
plates  or  saucers,  in  the  situations  where  its  action  is  wanted.  An  objec- 
tion to  both  bromine  and  iodine,  when  compared  with  chlorine,  is  their 
greater  costliness. 


III.  PERMANGANATE  OF  POTASSA. 
POTASS^E  PERMANGANAS.  U.  S.,  Br. 

This  is  a  very  important  salt,  which  has  but  recently  gained  the  repu- 
tation which  it  merits.  I  am  acquainted  with  no  non-volatile  disinfect- 
ing agent  which  equals  it  at  once  in  the  efficiency  and  facility  of  its  action. 
Though  long  known  to  chemists,  it  is  only  within  a  few  years  that  it 
has  been  employed  as  a  medicine,  having  been  brought  to  the  notice  of 
the  profession  by  Mr.  Condy  in  185T,  as  a  powerful  disinfectant,  and  as 
probably  capable  of  extensive  remedial  application.  It  was  first  used  in 
England,  in  solution,  under  the  name  of  Condy's  Disinfecting  Fluid. 

It  is  prepared  in  various  methods,  in  all  of  them  from  bromide  of  man- 
ganese and  hydrate  of  potassa,  which  are  exposed  to  heat,  and  then  gener- 
ally brought  to  a  higher  state  of  oxidation  by  a  supply  of  oxygen.  The 
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simplest  plan  is  that  of  Dr.  Squibb,  by  which  the  oxygen  necessary  to 
bring  the  binoxide  of  manganese  into  the  state  of  oxidation  requisite  to 
form  the  permanganic  acid,  is  furnished  by  one  portion  of  the  binoxide 
to  another  portion.  Potassa  and  the  binoxide  are  heated  together,  and 
then  repeatedly  subjected  to  the  action  of  water  with  heat,  being  dried 
after  each  addition  of  water  except  the  last,  which  is  decanted.  The 
residue  is  twice  treated  in  the  same  way;  after  which  the  clear  liquids 
are  mixed,  and  cautiously  evaporated  so  that  they  shall  crystallize  on 
cooling.  The  crystals  having  been  separated  and  dried,  constitute  the 
salt  in  question.  For  further  particulars  of  the  operation  the  reader  is 
referred  to  the  12th  edition  of  the  U.  S.  Dispensatory.  In  the  first  step 
of  the  process,  a  portion  of  the  binoxide  gives  up  to  another  portion  suf- 
ficient oxygen  to  convert  the  latter  into  manganic  acid,  which  unites 
with  the  potassa  to  form  the  manganate.  This  is  dissolved  out  by  the 
water ;  and  when  in  solution,  its  manganic  acid  divides  itself  into  two 
parts,  one  of  which  is  converted  back  into  the  binoxide  by  giving  up  an 
equivalent  of  oxygen  to  two  equivalents  of  the  other  part,  thereby  con- 
verting this  into  the  permanganic  acid  (Mn207),  which  remains  combined 
with  the  one  eq.  of  potassa,  constituting  the  permanganate  (KO,Mn207). 
Properties.  Permanganate  of  potassa,  when  crystallized,  is  in  slender 
prismatic  crystals,  of  a  dark-purplish  colour ;  but  when  obtained  by  the 
evaporation  of  its  solution  to  dryness,  has  the  form  of  an  intensely  black 
powder.  It  is  inodorous,  and  of  a  sweetish,  astringent  taste.  Water  dis- 
solves it  freely,  forming  a  solution  which,  when  concentrated,  is  black- 
ish-purple, and  almost  opaque  from  the  density  of  its  colour,  but  when 
diluted,  is  perfectly  transparent,  and  of  a  beautiful  red  with  a  hya- 
cinthine  or  lilac  hue.  Moderately  heated,  the  crystals  are  partially 
volatilized,  giving  out  violet  vapours,  which  have  an  unpleasant  metallic 
odour.  Suddenly  heated,  they  detonate,  and  evolve  oxygen  ;  a  dark 
powder  being  left,  which  gives  evidence  of  the  presence  of  potassa  to 
the  tests  of  that  alkali.  The  most  remarkable  property  of  the  per- 
manganate is  the  facility  with  which  it  parts  with  oxygen,  and  its  con- 
sequent extraordinary  power  of  oxidizing  other  bodies.  In  consequence 
of  the  unusual  degree  in  which  it  possesses  the  power,  it  is  supposed  to 
hold  its  oxygen  in  the  state  of  ozone,  or  in  other  words  to  be  an  ozonide. 
It  is  very  probable  that  a  portion  of  the  oxygen  escaping  from  it  may 
be  in  the  state  of  ozone ;  but  that  the  whole,  or  any  considerable  portion 
of  it,  is  so,  seems  contradictory  to  the  laws  of  ozone  itself,  which  admit  but 
a  small  proportion  of  this  principle  to  exist  in  isolated  oxygen,  or  air  con- 
taining it.  The  presence  of  ozone  is  not,  however,  essential  to  the  expla- 
nation of  its  powers ;  the  great  facility  with  which  the  salt  parts  with 
oxygen,  and  the  nascent  state  of  this  element  when  separated,  being 
sufficient  to  account  for  the  result.  Almost  any  kind  of  organic  matter 
decomposes  it,  even  that  existing  in  the  air  in  its  purest  natural  state ; 
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and  hence  the  necessity  of  keeping  it  in  perfectly  clean  glass  bottles, 
with  well-fitting  glass  stoppers.  I  have  known  a  strong  solution  of  it 
to  be  rendered  wholly  unfit  for  use  by  being  introduced  into  an  ordinary 
glass  bottle,  which  to  the  eye  appeared  as  clean  as  usual,  but  to  the 
sides  of  which  organic  matter  must  have  been  adhering.  Even  in  the 
purest  state  in  which  it  is  kept  in  the  shops,  it  is  apt,  when  dissolved, 
to  leave  a  small  insoluble  residue,  owing  to  the  decomposition  produced 
by  organic  matter  in  the  atmosphere  even  in  the  dry  state.  Indeed,  a 
solution  of  it  may  be  used  as  a  test  of  atmospheric  purity,  as  regards 
substances  of  organic  origin ;  the  rapidity  and  amount  of  the  produc- 
tion of  insoluble  matter,  indicating  the  degree  of  impurity.  Some  very 
inflammable  substances  take  fire  spontaneously  in  its  presence ;  and 
there  is  scarcely  any  organic  body  which  will  resist  its  oxidizing 
powers ;  not  even  those  which  ozone  will  not  affect,  as  the  non-nitro- 
genous vegetable  acids,  glycerin,  and  the  proper,  animal  excretions,  as 
urea,  etc.  The  organic  alkaloids  and  their  salts  are  decomposed  by  it ; 
and  hence  it  was  proposed  by  Condy  as  an  antidote  to  various  poisons. 
Most  oxidizable  mineral  substances,  and  those  which,  being  already  in 
the  condition  of  oxides,  are  disposed  to  pass  to  a  higher  state  of  oxida- 
tion, decompose  it,  including  iodine  and  the  iodides,  the  arsenites,  and  all 
the  metallic  salts,  the  bases  of  which  are  capable  of  being  peroxidized, 
especially  the  proto-salts  of  iron. 

It  is  on  the  same  property  that  its  powerful  disinfecting  agency  de- 
pends. It  destroys  the  organic  compounds  formed  during  vegetable  and 
animal  decomposition;  while  the  products  of  its  own  action  are  perfectly 
inoffensive ;  and  consequently  it  entirely  obviates  the  offensive  odour 
and  noxious  influence  of  putrefaction.  The  power  has  been  claimed  for 
it  of  destroying  the  matter  of  contagion ;  but  this  has  not  been  satisfac- 
torily demonstrated ;  and  the  probability  is  that  its  influence  is  purely 
chemical,  and  not  to  be  depended  on  for  the  destruction  of  living  germs, 
or  the  vital  organizations  which  are  probably  the  agents  of  contagion 
and  infection. 

Medical  Uses.  Theory  would  suggest  the  internal  employment  of  per- 
manganate of  potassa  in  all  the  diseases  which  are  supposed  to  be  con- 
nected with  deficient  oxidation,  or  with  putrefactive  tendencies ;  such  as 
the  lower  forms  of  fever,  diphtheria,  scarlatina,  erysipelas,  purulent  in- 
fection, carbuncle,  hospital  gangrene,  etc.;  but  further  experience  is 
necessary  to  prove  its  usefulness,  internally,  in  these  affections.  It  has 
been  proposed  as  a  remedy  for  foul  breath ;  and,  when  this  proceeds 
from  the  contents  of  the  stomach,  or  from  decayed  teeth,  it  will  probably 
prove  useful,  employed  in  the  former  case  internally,  and  in  the  latter  as 
a  mouth-wash  ;  but,  when  the  affection  depends  on  processes  outside  of 
the  primae  viae,  its  peculiar  oxidizing  power  could  scarcely  prove  avail- 
able, as  this  would  no  doubt  be  exhausted  by  the  organic  matters  of  the 
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stomach  or  bowels  before  it  could  be  absorbed.  As  a  local  application, 
it  has  sometimes  proved  useful  by  its  gently  stimulant  and  alterative, 
independently  of  its  disinfecting  properties,  in  diseased  surfaces,  whether 
ulcerous,  diphtheric,  or  simply  suppurative.  Dr.  Louis  Mac-kail,  of 
Georgetown,  D.  C.,  after  having  long  treated  diphtheria  in  the  ordinary 
methods,  with  unsatisfactory  results,  was  induced  to  have  recourse  to 
the  permanganate,  both  internally  and  locally  to  the  pseudomcmbranous 
patches,  and  with  the  most  flattering  success.  He  deems  it  an  almost 
sovereign  remedy  in  all  cases  in  which  the  exudation  has  not  penetrated 
the  larynx ;  and,  in  three  instances,  he  has  seen  recoveries  where  this 
latter  event  had  taken  place.  For  a  child  of  ten  or  twelve  years  old,  he 
uses  as  a  local  application  to  the  patches  a  solution  of  one  drachm  in  a 
pint  of  water,  and  gives  internally,  every  three  hours,  a  teaspoonful  of  a 
solution  containing  a  drachm  of  the  salt  in  a  pint  and  a  half  of  water. 
For  a  very  young  child  he  uses  a  solution  of  half  this  strength.  He 
never  saw  any  unpleasant  effects  from  its  internal  employment ;  and  as 
a  local  remedy  has  found  it  less  distressing  than  any  other  that  he  had 
employed.  (Am.  Journ.  of  Meet.  Sci.,  Jan.  1865,  p.  87.)  Dr.  J.  G.  Rich, 
of  Canada,  has  met  with  extraordinary  success  with  the  remedy  in  the 
treatment  of  gonorrhoea.  After  having  purged  the  patient,  he  injects 
three  times  a  day  a  solution  of  the  permanganate  containing  six  grains 
in  a  fluidounce  of  water.  Out  of  64  cases,  he  failed  with  this  treatment 
in  only  two.  If  the  case  is  treated  in  the  earliest  stage,  from  three  to 
six  injections  are  sufficient  to  effect  a  cure ;  and  in  none  had  he  occasion 

A 

to  continue  the  treatment  beyond  the  fourth  day.  (Edin.  Med.  Jtiurn., 
Sept.  1864,  p.  259;  from  the  Canada  Lancet.)  But  it  is  as  a  disinfectant 
that  it  displays  the  most  extraordinary  powers. 

Use  as  a  Disinfectant.  For  this  purpose,  it  is  used  either  as  a  local 
application  to  diseased  surfaces,  or  with  a  view  to  the  disinfection  of  the 
air,  or  of  foul  materials,  liquid  or  solid,  without  the  body.  For  purifying 
foul  air  it  is  thought  to  be  less  effective  than  the  gaseous  disinfectants, 
or  those  which,  though  liquid  or  solid,  are  nevertheless  volatile.  This 
is  to  a  certain  extent  true;  but,  as  I  know  from  frequent  trial,  a  solution, 
and  even  a  very  weak  solution,  may  be  used  very  efficiently.  Simply 
sprinkled  by  the  fingers,  in  the  air  of  an  apartment  rendered  offensive  by 
foul  exhalations  from  cancerous  and  other  unhealthy  ulcers,  it  will  often 
quickly  sweeten  it ;  and,  if  diffused  in  the  form  of  spray  by  means  of  an 
atomizer,  it  will  act  scarcely  less  efficiently  than  if  in  the  gaseous  state ; 
and  so  weak  a  solution  may  be  employed  for  this  purpose  as  to  leave  a 
scarcely  perceptible  stain  on  objects  present. 

In  reference  to  its  disinfectant  influence  in  disease,  it  maybe  employed 
in  all  cases  of  ulcerous,  gangrenous,  diphtheric,  or  suppurative  affection 
attended  with  an  offensive  odour.  It  has  been  much  and  successfully 
used  in  hospital  gangrene,  and  gangrenous  wounds  and  ulcers.  In  can- 
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cerous  ulcers  it  is  extremely  serviceable  in  correcting  the  offensive  odour, 
and  is  for  this  purpose  preferable  to  any  other  application  that  I  have 
ever  tried.  It  should  not  only  be  applied  carefully  to  the  surface  of  the 
ulcer  itself;  but  a  piece  of  patent  lint,  more  or  less  saturated  with  it,  should 
be  placed  outside  of  the  immediate  dressing,  so  as  to  arrest  the  foul  ema- 
nations before  reaching  the  air.  In  fetid  abscesses,  and  in  offensive  sup- 
puration of  the  mucous  surfaces,  as  in  ozasna,  otirrhcea,  and  leucorrhoea, 
and  in  diphtheric  exudations  wherever  seated,  it  is  one  of  the  most  effi- 
cient remedies,  being  used  in  all  these  diseases,  when  in  narrow  pas- 
sages, by  means  of  injection. 

With  a  view  to  a  caustic  as  well  as  deodorizing  effect,  as  sometimes 
in  hospital  gangrene,  it  may  be  applied  either  in  the  solid  state,  in  the 
form  of  powder  sprinkled  over  the  surface,  or  in  that  of  concentrated 
solution.  For  disinfectant  purposes,  as  well  as  for  its  stimulant  and 
alterative  action,  an  aqueous  solution  should  be  used  varying  in  strength 
according  to  circumstances,  care  being  always  taken  that  the  water  is 
entirely  free  from  organic  impurities;  distilled  water  being  preferable. 

The  British  Pharmacopoeia  directs  a  standard  Solution  (LIQUOR  Po- 
TASS^E  PERMANQANATIS)  containing  four  grains  in  afluidounce.  For  the 
mildest  effects  one  grain  to  each  fluidounce  is  sufficient ;  this  quantity 
may  be  doubled  when  a  more  decided  impression  is  to  be  made;  and  for 
application  to  gangrenous  surfaces,  diphtheric  patches,  and  very  feeble 
and  indolent  ulcers,  the  officinal  strength  may  be  greatly  increased;  from 
ten  to  twenty  grains  to  the  fluidounce  being  now  admissible,  or  even  re- 
quired. For  injection  into  diseased  passages,  and  for  gargles,  one  or 
two  grains  to  the  fluidounce  will  answer  to  begin  with.  Solutions  of 
about  the  same  strength  may  be  employed  for  dressings  to  be  applied 
over  those  in  contact  with  the  diseased  surface,  and  of  half  the  strength, 
or  even  less,  for  deodorizing  apartments  by  means  of  the  atomizer.  For 
washing  the  hands,  to  free  them  from  offensive  odour  acquired  in  the  per 
formance  of  various  surgical  offices,  for  deodorizing  sponges,  etc.,  the 
weakest  solution  above  mentioned  will  answer,  even  though  much 
diluted.*  For  the  application  to  limited  accessible  surfaces,  an  ordinary 
hair-pencil  will  answer;  but,  being  soon  injured  by  the  solution,  it  will 
require  frequent  renewal.  A  pencil  of  fine  glass  or  amianthus  would  be 
preferable.  For  internal  use,  the  permanganate  may  be  given  in  the 
dose  of  half  a  grain  or  a  grain  several  times  a  day. 

*  The  only  objection  to  permanganate  of  potassa  as  a  deodorizer  is  the  density 
of  its  colour,  and  the  stain  consequently  left  by  it  on  the  dressings,  clothing,  furni- 
ture, etc.;  but  I  have  found  that  a  solution,  so  dilute  as  to  leave  a  scarcely  per- 
ceptible stain,  will  serve  to  deodorize  the  air  of  a  chamber  when  very  finely  dis- 
tributed through  it;  and  any  discoloration  produced  may  readily  be  removed  by 
solution  of  oxalic  acid. 
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IV.  PEROXIDE  OF  HYDROGEN. 
OXYGENATED  WATER. 

This  substance,  though  known  to  chemists  so  early  as  1818,  when  it 
was  discovered  by  Thenard,  was  recently,  for  the  first  time,  brought 
prominently  before  the  notice  of  the  medical  profession,  through  the  ex- 
periments of  Dr.  Richardson,  of  London.  It  consists  of  one  equivalent 
of  hydrogen  and  two  eqs  of  oxygen  ;  thus  differing  chemically  from 
water  in  containing  one  eq.  more  of  oxygen.  It  is  made  from  water 
by  imparting  to  it  this  additional  equivalent,  which  is  furnished  in  the 
nascent  state  by  peroxide  of  barium,  decomposed  by  muriatic  acid.  This 
acid  has  a  strong  affinity  for  protoxide  of  barium,  or  baryta,  and  when 
presented  to  the  peroxide  takes  from  it  baryta,  and  liberates  the  second 
eq.  of  oxygen.  For  the  precise  steps  of  the  process  necessary  to  procure 
the  peroxide  of  hydrogen  in  a  pure  state,  see  the  12th  edition  of  the 
U.  S.  Dispensatory  (p.  1579).  Below  60°  F.,  it  is  a  colourless  liquid,  of 
the  sp.  gr.  1.452;  but  at  this  temperature  it  begins  to  give  out  oxygen, 
and  at  a  higher  heat  parts  with  it  rapidly,  and  sometimes  even  with  ex- 
plosion, being  resolved  again  into  water  and  oxygen.  Diluted,  however, 
with  water,  it  remains  undecomposed  at  any  temperature  under  100°; 
so  that,  thus  diluted,  it  can  be  kept  in  well-stopped  bottles  for  use.  The 
readiness  with  which  it  parts  with  oxygen  is  its  most  important  property 
in  a  medical  point  of  view.  Though  there  are  several  inflammable  sub- 
stances which  resist  the  influence  of  peroxide  of  hydrogen,  yet  for  the 
most  part  it  yields  oxygen  to  oxidizable  bodies,  and  among  others  to  the 
organic  colouring  principles,  and  to  the  substances  resulting  from  organic 
decomposition ;  so  that  it  is  a  powerful  decolorizer  and  deodorizer,  and 
may  be  employed,  with  an  efficiency  little  if  any  inferior  to  that  of  per- 
manganate of  potassa,  as  a  disinfectant. 

Dr.  Richardson  suggests  its  use  as  an  internal  remedy  in  low  forms  of 
fever,  and  has  found  it  beneficial  in  chronic  and  subacute  rheumatism, 
scrofulous  tumours,  hooping-cough,  chronic  bronchitis  with  dyspnoea, 
phthisis  as  a  palliative,  and  in  dyspepsia.  He  has  found  it  sometimes  to 
salivate  profusely.  As  a  local  remedy,  he  recommends  it  for  the  dressing 
of  gangrenous  ulcers  ;  and  generally,  as  a  disinfectant,  there  is  reason  to 
believe  that  it  is  not  inferior  in  efficiency  to  the  permanganate  of  potassa, 
while  it  has  the  advantage  over  it  of  being  colourless.  Of  the  peroxide, 
containing  ten  volumes  of  oxygen,  which  maybe  estimated  by  the  quan- 
tity of  oxygen  given  up  by  the  peroxide  of  barium  in  its  preparation, 
Dr.  Richardson  recommends  as  a  dose  from  one  to  four  fluidrachms, 
freely  diluted  with  water.  Asa  disinfectant,  it  is  peculiarly  adapted  for 
the  purification  of  apartments,  by  being  distributed  through  them  in  the 
form  of  spray.  In  other  respects,  it  may  be  employed  in  the  same  man- 
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ner  as  the  solution  of  permanganate  of  potassa.     The  only  objection  to 
it  is  the  costliness  of  its  preparation. 


V.   MINERAL  ACIDS  AND  THEIR  SALTS. 

Most  of  the  highly  oxidized  mineral  acids  and  their  salts  have  disin- 
fecting and  preservative  powers,  through  their  oxidizing  property.  Losing 
one  or  more  equivalents  of  oxygen,  they  are  reduced  to  acids  and  salts 
of  lower  oxidation  ;  nitric  acid,  for  example,  and  the  nitrates  passing  into 
nitrous  acid  and  the  nitrites;  and  sulphuric  acid  and  the  sulphates,  into 
sulphurous  acid  and  the  sulphites.  Comparatively  few  of  the  acids  are 
actually  employed  as  disinfectants;  and  none  are  equal  in  efficiency  to 
those  already  treated  of.  Their  saline  compounds  are  almost  uniformly 
preferred,  as  they  possess  scarcely  inferior  power  to  the  acids,  while  they 
are  at  once  more  safe  and  convenient.  The  substances  more  or  less  used 
at  present  are  the  sulphates  of  iron,  zinc,  and  copper,  the  nitrate  of 
lead,  and  the  subnitrate  of  bismuth. 

Between  the  three  sulphates  mentioned,  there  seems  to  be  little  choice 
in  reference  to  efficiency,  and  the  selection  must  be  made  on  the  grounds 
of  expediency.  They  have  all  been  treated  of  in  other  parts  of  this 
work,  and  it  is  necessary  here  to  say  nothing  except  in  reference  to  this 
special  application.  It  is  probable  that,  in  their  action  as  disinfectants, 
the  sulphuric  acid  gives  so  much  of  its  oxygen  as  to  pass  into  the  state 
of  sulphurous  acid,  which  then  reacts  with  its  special  powers,  adding 
greatly  to  the  efficiency  of  the  several  agents.  As  will  be  more  fully 
explained  hereafter,  sulphurous  acid  has  not  only  much  efficiency  as  a 
chemical  agent,  but  is  still  more  powerful  through  its  parasiticidal  influ- 
ence ;  and  thus  may  be  explained  the  superiority  which  experience  has 
established  for  the  sulphates  over  most  other  metallic  salts.  It  is  prob- 
able that  sulphate  of  lime,  though  I  have  placed  it  among  the  absorbents, 
is  more  efficient  as  a  disinfectant  through  this  action  of  its  acid. 

SULPHATE  OF  IRON  (copperas  or  green  vitriol}  has  been  particularly 
described  among  the  chalybeate  tonics,  in  the  first  volume  of  this  work 
(page  452).  It  is  generally  preferred  to  the  other  sulphates  on  account 
of  its  great  cheapness  in  the  commercial  form  of  copperas.  For  some 
purposes  it  may  not  be  well  fitted,  in  consequence  of  the  black  colour  it 
causes,  and  the  stains  it  is  apt  to  leave  behind.  But,  in  the  use  most 
made  of  it,  this  is  of  little  account.  It  is  a  complete  purifier  in  all  cases 
of  animal  putrefaction ;  and  hence  it  is  employed  chiefly  as  an  addition 
to  the  contents  of  water-closets,  privies,  etc.,  and  for  the  disinfection  of 
slaughter-houses,  or  other  deposits  of  putrefying  animal  substances, 
masses  of  manure,  sewers,  etc.  It  is  used  in  solution. 
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SULPHATE  OF  ZINC  (see  vol.  Ip.  412)  is  not  less  efficient;  but,  being  more 
expensive,  it  is  much  less  used  than  the  salt  of  iron  upon  a  large  scale. 
Fur  the  disinfection  of  close-stools,  and  other  recipients  of  filth  in  the 
sick  chamber,  it  is  preferable  on  account  of  the  absence  of  discoloration 
in  its  action.  This  also  should  be  used  in  solution. 

SULPHATE  OF  COPPER  (see  vol.  i.  p.  406),  with  perhaps  equal  efficiency, 
wants  the  special  recommendation  of  the  salt  of  iron  on  the  score  of 
cheapness,  and  of  the  salt  of  zinc  on  that  of  colour,  and  is  therefore  little 
used.  One  objection  to  it,  moreover,  is  its  much  greater  causticity.  It 
is,  however,  an  ingredient  in  a  disinfectant  known  as  Larnaudes1  anti- 
mephitic  liquid,  which  consists  of  22  parts  of  sulphate  of  zinc,  2  of  sul- 
phate of  copper,  and  975  of  water,  in  1000  parts.  (Bridges,  Am.  Journ. 
of  Med.  Sci.,  July,  1867,  p.  160.)  This  is  stated  to  be  superior  in  effi- 
ciency to  the  sulphate  of  iron ;  and  it  is  possible  that  there  may  be  greater 
power  in  the  two  metallic  oxides  than  in  the  single  one  of  the  chalybeate. 
It  is  a  good  general  rule  to  use  more  than  one  disinfectant  at  the  same 
time,  where  there  is  no  incompatibility  between  them  ;  as  each  may  oper- 
ate writh  a  peculiar  influence,  and  effects  may  thus  be  obtained  which  could 
not  result  from  the  use  of  either  singly. 

NITRATE  OF  LEAD  (see  vol.  i.  p.  169)  is  probably  now  used  less  than 
formerly.  At  one  time  it  enjoyed  considerable  reputation  under  the 
name  of  Ledoyen's  disinfecting  liquid,  which  was  thought  to  possess 
some  influence  over  poisonous  miasms.  But  it  has  been  shown  only  to 
have  the  power  of  deodorizing  offensive  animal  matters,  similar  to  that 
possessed  by  the  preceding  salts,  but  inferior.  Dr.  Harris,  of  New  York, 
however,  speaks  favourably  of  it,  stating  that  practical  considerations 
placed  it  at  the  head  of  the  colourless  disinfectants  used  by  the  U.  S. 
Sanitary  Commission  for  certain  local  applications,  as  the  deodorizing 
of  close  apartments,  and  the  bedding,  etc.  of  sick  persons,  by  means  of 
a  solution  distributed  in  shallow  vessels,  or  upon  saturated  cloths. 
(/?.  and  F.  Medico-chir.  Rev.,  Oct.  1864,  p.  537.)  The  nitrates  of  zinc  and 
of  iron  have  similar  properties;  but  are  seldom  if  ever  used. 

SUBNITRATE  OF  BISMUTH  has  been  fully  described  already  (vol.  i.  p. 
426),  and  requires  little  to  be  said  additionally.  It  may  be  remarked 
here,  however,  that,  in  the  operation  of  the  nitrates,  the  acid  probably 
gives  up  so  much  of  its  oxygen  as  to  be  converted  into  nitric  oxide, 
which  has  a  strong  affinity  for  oxygen;  and  this,  being  still  greater 
in  the  nascent  state,  enables  it  to  act  with  a  considerable  deoxidizing 
power  on  the  products  of  decomposition,  though,  so  far  as  known,  it 
wants  the  peculiar  dynamic  property  of  sulphurous  acid.  The  subni- 
trate  of  bismuth  is  strongly  recommended  by  Riemslach  for  its  cicatriz- 
ing and  disinfectant  powers,  when  used  as  a  dressing  for  foul  ulcers  and 
suppurating  wounds.  He  applies  it  in  fine  powder,  to  the  thickness  of 
about  a  line,  over  the  diseased  surface,  and  keeps  it  in  place  by  an  adhe- 
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sive  plaster.     The  fetid  odour  ceases  in  a  day,  and  the  diseased  surface 
soon  begins  to  cicatrize.  (Journ.  de  Pharm.,  Be  se'r.,  xliii.  224.) 

2.  Deoxidizing  Disinfectants. 

This  is  a  less  numerous  division  of  disinfectants  than  the  oxidizers.  It 
nevertheless  contains  at  least  one  article  which,  in  its  efficiency  and  the 
extent  of  its  application,  is  scarcely  inferior  to  any  one  of  the  whole  class. 
The  products  of  organic  decomposition  which  arc  so  effectually  destroyed 
by  combination  with  oxygen,  are  scarcely  less  effectually  destroyed  or 
prevented  by  the  abstraction  of  oxygen  from  them,  or  its  denial  to  them. 
In  the  changes  which  take  place  in  decomposition,  oxygen  is  an  essen- 
tial agent.  The  first  step  of  nature  in  organic  decomposition  is  to  pro- 
duce, by  the  agency  of  oxygen,  offensive  compounds ;  but  by  a  continuance 
of  the  process  these  noxious  gases  are  in  their  turn  still  further  oxidized, 
and  in  the  end  completely  destroyed ;  nature  performing  slowly  what  is 
rapidly  effected  by  the  oxidizing  agents.  If,  therefore,  oxygen  is  denied, 
the  offensive  matters  cannot  be  generated;  and  those  already  produced 
are  destroyed  by  the  loss  of  the  little  they  already  contain.  Of  the  de- 
oxidizing agents  very  few  are  actually  employed ;  the  whole  list  including 
only  sulphurous  acid,  the  sulphites,  nitric  oxide,  and  perhaps  ammonia. 

SULPHUROUS  ACID  and  THE  SULPHITES  are  among  the  most  efficient 
of  the  disinfectants.  So  far  as  they  belong  to  the  present  division,  they 
are  chemical  agents,  operating  by  the  affinity  of  the  acid  for  oxygen. 
Certain  compounds  of  oxygen,  in  which  the  affinity  of  the  base  for  that 
element  is  not  satisfied,  have  a  strong  disposition  to  combine  with  more, 
in  order  to  pass  to  a  higher  state  of  oxidation.  This  is  the  case  both 
with  the  acid  and  basic  compounds  of  oxygen,  and  both  carry  the  tend- 
ency into  their  combinations  with  each  other.  Thus,  sulphurous  acid 
seeks  oxygen  eagerly  in  order  that  it  may  pass  into  the  sulphuric,  and 
the  protoxide  of  iron  has  a  similar  eagerness  in  order  to  become  perox- 
ide ;  and  the  acid  and  base,  united  as  sulphite  of  protoxide  of  iron,  seize 
oxygen  with  avidity  whereby  this  may  be  converted  into  sulphate  of 
the  peroxide.  Hence  the  efficiency  of  the  sulphurous  acid  and  the  sul- 
phates as  deoxidizing  disinfectants.  But  as  they  operate  with  still  greater 
efficiency  to  the  same  result  as  parasiticides,  I  shall  consider  them  espe- 
cially in  that  class  of  remedies,  in  the  subdivision  of  antizymotics,  to 
which  the  reader  is  referred. 

NITRIC  OXIDE,  or  deutoxide  of  nitrogen  (N02),  is  a  disinfectant  for- 
merly in  great  repute.  It  is  a  gaseous  body,  consisting  of  one  eq.  of 
nitrogen  and  two  eqs.  of  oxygen;  but  so  great  is  its  affinity  for  oxygen 
that  it  cannot  exist  for  an  instant  in  contact  with  the  air  without  passing 
into  a  higher  state  of  oxidation,  giving  rise  to  red  fumes,  of  which  the 
greater  portion  consists  of  hyponitric  acid  (N04),  and  which  are  so  strik- 
ing an  attendant  of  the  action  of  nitric  acid  on  the  metals.  These 


DIV.  II.]  DISINFECTANTS. — AMMONIA.  917 

nitrous  fumes  were  formerly  much  employed  in  cleansing  the  foul  air  of 
ships,  privies,  hospitals,  etc.,  but,  being  less  efficient  than  chlorine,  have 
been  almost  if  not  entirely  superseded  by  that  disinfectant.  Nitric 
oxide  may  be  prepared  at  any  time  by  adding  nitric  acid  to  copper,  or 
to  any  other  metal  for  which  it  has  a  strong  affinity.  The  metal  takes 
three  eqs.  of  oxygen  from  a  portion  of  the  acid  (N05),  liberating  the 
peroxide  of  nitrogen  (N02),  which  then  combines  with  the  oxygen  of  the 
air  to  form  nitrous  fumes.  But  these,  having  a  strong  tendency  to  be- 
come nitric  acid  (NO.),  act  as  a  disinfectant,  probably  by  abstracting 
oxygen  from  the  impurities  of  the  atmosphere.  It  is  possible  that  the 
efficacy  of  nitric  acid  and  the  nitrates,  as  disinfecting  agents,  may  be 
in  part  owing  to  the  reaction,  in  the  nascent  state,  between  the  odorous 
products  and  the  lower  oxide  or  acid  which  the  nitric  yields  by  its  own 
deoxidation. 

SULPHATE  OF  PROTOXIDE  OP  IRON,  of  which  I  have  already  spoken  as 
an  oxidizing  disinfectant,  through  the  decomposition  of  its  acid,  probably 
owes  part  of  its  efficiency  to  the  deoxidizing  power  of  the  protoxide  of 
iron,  which,  whether  separate  or  combined,  seizes  upon  oxygen  where- 
ever  it  presents  itself  in  order  to  become  peroxide. 

AMMONIA  acts  as  a  disinfectant,  not  by  taking  oxygen  from  the  offen- 
sive products,  but  by  absolutely  preventing,  simply  by  its  presence,  the 
combination  of  oxygen  with  these  bodies.  It  perhaps  might  be  con- 
sidered as  antiseptic  rather  than  strictly  disinfectant.  This  use  of  am- 
monia we  owe  to  Dr.  Richardson,  of  London,  who  has  so  greatly  dis- 
tinguished himself  by  his  experimental  researches  in  various  directions. 
So  strong  is  this  anti-oxidizing  power  of  ammonia  that  even  potassium 
will  not  combine  with  oxygen  in  its  presence.  Dr.  Richardson  recom- 
mends it  highly  for  the  prevention  of  animal  putrefaction.  He  has  found 
that  blood,  milk,  and  solid  tissue  may  be  kept  perfectly  sweet  indefinitely, 
if  immersed  in  an  atmosphere  of  ammonia,  even  in  the  presence  of  oxy- 
gen. It  may,  he  thinks,  be  used  with  great  benefit  for  the  preservation 
of  specimens  of  morbid  structure,  and  of  portions  of  the  body  for  forensic 
pui'poses,  or  for  examination  by  the  knife  or  the  microscope.  He  pro- 
ceeds as  follows;  first  taking  care  that  no  other  preservative  agent  shall 
have  been  previously  employed.  For  liquids,  as  blood  or  milk,  he  simply 
adds  the  officinal  stronger  solution  of  ammonia,  in  the  proportion  of 
twenty  minims  to  two  fluidounces  of  the  liquid.  For  solid  tissues,  he  in- 
troduces the  portion  to  be  kept  into  a  broad-mouthed,  stoppered  glass  jar, 
or  beneath  a  bell-glass,  in  which  a  piece  of  felt  or  patent  lint  has  been 
placed,  charged  with  from  ten  minims  to  a  fluidrachm  of  the  ammoniacal 
solution,  and  then  closes  the  vessel  carefully,  air-tight,  using  preferably  for 
this  purpose  a  luting  either  of  soap,  or  of  this  mixed  with  red  oxide  of 
lead.  (Ned.  Times  and  Gaz.,  May,  1862,  p.  492.) 
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3.  Neutralizing  Disinfectants. 

There  are  several  substances  much  used  as  disinfectants,  which  proba- 
bly act,  so  far  as  they  are  mere  chemical  agents,  by  combining  with  and 
neutralizing  the  products  of  organic  change ;  though  this  can  scarcely  be 
said  to  have  been  demonstrated  of  any  one  of  them.  These  belong  to 
two  wholly  distinct  categories,  one  of  which  includes  mineral  substances 
only,  the  other  only  substances  of  vegetable  origin.  The  former  are  be- 
lieved to  have  no  other  than  a  chemical  action,  and  to  be  capable  only 
of  neutralizing  the  noxious  effluvia  as  fast  as  they  are  generated,  so  that 
if  entirely  removed  their  effect  would  cease ;  the  latter  not  only  do  this, 
but  destroy  the  vital  source  of  the  fermentative  processes,  and  therefore 
have  a  permanent  influence.  The  chlorides  of  zinc,  iron,  manganese, 
and  sodium  belong  to  the  first  division,  and  are  said  to  be  efficient  in 
the  order  in  which  they  are  here  mentioned;  carbolic  and  cresylic  acids, 
creasote,  and  coal  and  wood  tar  belong  to  the  second. 

CARBOLIC  ACID,  with  the  analogous  substances,  will  be  specially  noticed 
with  the  antizymotics.  It  will  be  sufficient  here  to  say  that  they  are 
among  the  most  efficient  disinfectants,  being  particularly  qualified  for  this 
purpose  by  their  volatility ;  and  that  they  also  possess  extraordinary 
powers  in  rendering  inert  or  destroying  the  causes  not  only  of  offensive 
effluvia,  but  also  of  those  peculiar  poisons  which  cause  contagious  and 
other  specific  fevers. 

CHLORIDE  OF  ZINC  is  the  only  one  of  the  chlorides,  except  the  chloride 
of  sodium  so  largely  used  in  the  preservation  of  organic  material  for 
domestic  use,  much  employed  as  a  disinfectant.  It  has  been  already 
described  among  the  escharotics  (vol.  ii.  p.  805),  where  all  its  character- 
istic properties  are  sufficiently  noticed.  There  is  said  to  be  little  differ- 
ence in  efficiency  between  this  and  sulphate  of  zinc ;  and,  as  the  latter  is 
the  least  costly  of  the  two,  it  will  probably  in  time  supersede  the  former. 
Both,  being  non-volatile,  are  somewhat  restricted  in  the  limits  of  their 
application.  The  solution  of  the  chloride  has  been  used  for  several  years 
under  the  name  of  Burnett's  disinfecting  liquid,  and  is  sometimes  also 
called  Drew's  disinfectant.  It  is  employed  for  deodorizing  the  dis- 
charges in  the  sick  chamber,  and  might  be  applied  for  the  same  purpose 
on  a  large  scale,  as  in  the  disinfecting  of  privies,  sewers,  etc.;  but  its 
cost  is  here  a  great  objection.  According  to  Dr.  Letheby,  Health  Officer 
of  the  City  of  London,  the  solution  should  contain  from  50  to  54  per  cent, 
of  the  solid  chloride,  and  should  have  the  sp.  gr.  1.594.  A  tablespoonful 
is  sufficient  for  each  discharge  from  the  bowels. 

CHLORIDE  OP  IRON  operates  precisely  as  the  chloride  of  zinc,  and  may 
be  used  for  the  same  purposes,  and  in  the  same  way.  The  solution  for 
use  should  have  the  sp.  gr.  1.470,  and  should  contain  40  per  cent. 'of  the 
chloride.  (See  vol.  i.  p.  461.) 


DIV.  II.]  ANTHELMINTICS.  919 


"V. 

PARASITICIDES. 

THIS  term,  signifying  from  its  origin  destroyers  of  parasites,  is  here 
employed  precisely  in  its  etymological  meaning.  The  human  system  is 
infested,  both  within  and  upon  the  surface,  with  numerous  living  beings, 
animal  and  vegetable,  of  very  different  grades  of  organization,  which 
much  interfere  with  its  well-being,  and  often  act  fatally  upon  it.  These 
have  recently  risen  into  much  greater  importance  than  ever  before,  in 
consequence  of  discoveries  which  have,  with  great  probability  of  truth, 
though  not  yet  with  absolute  certainty,  traced  some  of  our  most  destructive 
diseases  to  such  an  origin.  On  this  particular  branch  of  the  subject  there 
will  be  occasion  to  treat  more  fully  under  the  antizymotics ;  and,  for  the 
present,  taking  for  well  founded  the  opinion  which  ascribes  to  the  ferment- 
ing processes  a  potent  influence  in  the  production  and  maintenance  of 
disease,  and  considers  these  fermenting  processes  as  essentially  connected 
with  certain  microscopic  organisms,  I  shall  proceed  to  arrange  the  sub- 
stances belonging  to  the  class  of  parasiticides  in  accordance  with  this 
view.  As  there  are  two  sets  of  parasites,  one  of  sufficient  magnitude  to  be 
obvious  to  unaided  vision,  the  other  so  minute  as  to  require  the  microscope 
to  render  them  visible,  there  are  sufficient  grounds  for  dividing  the  agents 
intended  for  their  destruction  into  two  corresponding  groups.  Hence, 
under  the  parasiticides  we  have  two  sub-classes,  one  embracing  the  reme- 
dies used  against  visible  parasites,  with  the  general  title  of  anthelmintics, 
the  other  those  which  have  been  found  destructive  of  the  invisible,  desig- 
nating them  as  antizymotics,  because  it  is  in  the  prevention  of  fermenta- 
tion that  they  exhibit  their  most  extraordinary  powers. 


ANTHELMINTICS. 

THESE  are  medicines  calculated  to  remove  worms  from  the  alimentary 
canal.  The  term  might  be  so  extended  as  to  embrace  also  measures 
fitted  for  the  destruction  of  those  parasitic  entozoa  which  reside  in  the 
solid  structures  of  the  body ;  as  the  Strongylus  in  the  kidney,  the  dif- 
ferent species  of  Filaria  in  the  areolar  tissue,  the  eye,  etc.,  Distoma  in 
the  liver,  and  the  different  Hydatids  almost  everywhere ;  but,  so  far  as 
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means  have  been  discovered  of  treating  the  effects  of  these  parasites, 
they  are  almost  exclusively  surgical ;  and  no  medicine  has  yet  been  found 
capable  of  destroying  them  by  operating  through  the  system.  It  is  not 
impossible,  however,  as  the  parasites  are  not  the  same  in  theft  suscepti- 
bilities as  the  human  body,  that  substances  may  some  time  be  discovered 
capable  of  reaching  1«hese  animals  through  the  circulation,  and  acting 
poisonously  upon  them,  without  injuriously  affecting  the  system  itself; 
and  the  probability  that,  in  sulphurous  acid  and  the  sulphites,  we  pos- 
sess means  of  destroying  parasitic  life  in  even  a  more  dangerous  form, 
should  encourage  us  to  be  on  the  watch  for  detecting  agents  that  may 
operate  on  the  visible  parasites.  Indeed,  it  is  a  point,  worthy  of  con- 
sideration, whether  these  very  substances,  employed  freely  and  long 
enough,  may  not  exercise  the  influence  which  is  so  desirable.  Anthel- 
mintics  effect  the  discharge  of  worms  in  sevei'al  ways. 

1.  By  the  increased  peristaltic  movement  which  they  sometimes  ex- 
cite, they  forcibly  expel  the  worms.     But  when  these  parasites  are  of 
ordinary  health  and  vigour,  they  have  the  power  to  maintain  their  hold 
in  the  bowels  against  any  force  which  can  be  brought  against  them, 
through  the  contractility  of  the  bowels  themselves.     Still,  active  purga- 
tives often  do  bring  away  worms ;  and  we  may  infer  that,  under  these 
circumstances,  the  parasites  are  off  their  guard,  or  debilitated. 

2.  Another  and  frequent  method  in  which  they  probably  act  is  by 
killing  the  worm.    This  they  sometimes  do  mechanically,  as  by  the  sharp 
spicula  of  cowhage,  which  have  been  shown  to  have  the  power  of  killing 
them  out  of  the  body.     Another  method  is  no  doubt  by  poisoning  the 
worms,  the  susceptibilities  of  which  are  happily  not  the  same  as  those 
of  the  body  they  inhabit ;  for  some  substances  are  very  fatal  to  these 
animals,  which  have  little  or  no  effect  on  man.     In  the  dead  state,  the 
worms,  if  in  the  stomach,  are  digested ;  if  in  the  bowels,  pass  away  with 
the  feculent  matter,  or  are  subsequently  expelled  by  purgation. 

3.  When  they  do  not  destroy,  they  probably  often  sicken  the  worms, 
and,  thus  disqualifying  them  from  maintaining  their  place,  enable  purga- 
tives, simultaneously  or  subsequently  given,  to  expel  them. 

4.  Sometimes  it  is  probable  that  the  sensibilities  of  these  animals  are 
offended  by  substances  swallowed,  and  they  allow  themselves  to  be  car- 
ried off  by  the  movement  of  the  bowels,  as  if  to  avoid  the  offensive 
vicinity,  or  even  make  voluntary  efforts  to  escape. 

5.  Some  medicines  combine  a  true  anthelmintic  virtue  with  a  purga- 
tive property,  at  the  same  time  poisoning  or  injuring  the  worm,  and 
causing  its  expulsion  ;  as  large  doses  of  the  oil  of  turpentine,  the  bark  of 
pomegranate  root,  and  koosso. 

6.  Another  anthelmintic  measure  is  to  put  the  stomach  and  bowels 
into  a  condition  unfavourable  to  the  development  and  support  of  the 
worms,  and  thus  ultimately  destroy  them,  or  at  least  co-operate  with 
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other  methods  for  their  extermination.  Though  it  is  probable  that  some 
worms  are  capable  of  living  and  flourishing  in  a  healthy  state  of  the 
alimentary  canal,  and  will  be  developed  whenever  the  germs  find  an 
entrance,'  as  the  tapeworms  for  example ;  yet  there  are  others,  which 
seem  to  require  for  their  support  a  morbid  state  of  the  digestive  func- 
tion, and  perish  in  the  germ  when  this  condition  does  not  exist.  We 
have  no  other  means  of  accounting  for  the  almost  total  absence  of  these 
parasites  in  certain  conditions  of  the  digestive  organs,  and  their  frequent 
presence  in  others,  when  the  exposure  to  their  cause,  so  far  as  can  be 
ascertained,  is  the  same  in  both.  Thus,  the  round  worm  is  so  frequently 
found  in  all  parts  of  the  world,  that  their  germs  must  be  widely  diffused; 
and  probably  there  may  be  no  individual,  living  beyond  a  certain  age, 
into  whose  system  they  have  not  found -access.  Yet  in  some  they  un- 
dergo rapid  and  vigorous  development,  in  others  die,  or  at  least  remain 
quiescent ;  and,  in  the  same  individual,  it  often  happens  that  at  one  time 
circumstances  shall  be  favourable  to  them,  and  at  others  unfavourable. 
Children  are  much  more  apt  to  be  affected  than  adults ;  and  the  differ- 
ence can  be  explained  only  upon  the  supposition,  that  there  is  a  difference 
in  the  condition  of  the  stomach  and  bowels,  in  the  former  congenial  to 
the  worms,  in  the  latter  adverse  to  them.  What  it  is  that  constitutes 
the  difference  is  not  certainly  known.  Some  ascribe  it  to  a  more  abund- 
ant production  of  mucus  in  the  one  case  than  the  other,  serving  as  food 
for  the  animals  ;  but  in  most  cases  any  evidence  of  this  superabundance 
is  quite  wanting,  and,  when  it  exists,  the  condition  is  probably  the  result 
of  an  irritation  produced  by  the  worms,  and  not  the  cause  of  their  de- 
velopment. The  probability  is  that  debility  of  the  digestive  process,  per- 
mitting the  accumulation  of  half-digested  crudities  in  the  alimentary 
canal,  is  the  main  favouring  influence ;  and  consequently  that  the  best 
anthelniiutic  measure  is  to  invigorate  the  digestion,  and  thus  prevent 
the  accumulation  of  this  nutriment  for  the  parasites.  Wholesome  and 
digestible  food,  exfercise,  a  regular  condition  of  the  bowels,  and  the  judi- 
cious use  of  tonic  measures,  whether  medicinal  or  otherwise,  are  probably 
efficient  anthelmintics  under  such  circumstances,  both  aiding  in  the  ex- 
tirpation of  the  worms  when  existing,  and  preventing  their  birth  and 
growth  when  only  in  the  egg.  The  bitters  and  chalybeates  have  prob- 
ably acted  as  anthelmintics  in  this  way. 

It  does  not  belong  to  therapeutics  to  treat  of  the  origin,  characters, 
and  varieties  of  worms.  These  subjects  belong  rather  to  pathology,  and 
have  been  treated  of  in  my  work  on  the  Practice  of  Medicine.  I  shall 
now,  therefore,  proceed  to  the  consideration  of  the  individual  anthel- 
mintics; taking  it  for  granted  that  the  reader  has  made  himself  ac- 
quainted with  the  several  species  of  these  parasites,  known  to  infest  the 
human  bowels. 

There  fire  two  methods  of  exhibiting  anthelmintics ;  one,  to  give  them 
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in  full  doses,  either  in  connection  with  purgative  medicines,  or  followed 
by  a  cathartic  in  a  few  hours,  should  the  anthelmintic  itself  not  operate 
on  the  bowels ;  the  other,  to  administer  relatively  small  doses,  morning 
and  evening,  for  two,  three,  or  four  days,  or  longer,  and  then  a  brisk 
cathartic.  I  do  not  know  that  either  of  these  methods  has  an  absolute 
superiority ;  and  one  or  the  other  may  be  adopted,  as  may  seem  most 
appropriate  in  any  particular  case.  Not  unfrequently  the  two  plans  are 
partially  conjoined ;  that  is,  the  anthelmintic  and  purgative  are  given 
together,  in  moderate  doses,  repeated  once,  twice,  or  thrice  daily,  so  as 
to  exercise  a  steady  influence  on  the  worms,  and  at  the  same  time  always 
be  ready  to  expel  them  when  they  become  sickened  or  debilitated. 


I.  PINKROOT. 

SPIGELIA.  U.  S. 

Origin.  Though  this  anthelmintic  is  little  used  abroad,  yet,  in  this 
country,  it  stands  at  the  very  head  of  the  medicines  employed  against 
the  common  roundworm.  It  is  the  root  of  Spigelia  Marilandica  or 
Carolina  pink,  a  very  pretty  herbaceous  perennial,  growing  abundantly 
in  our  Southern  and  Southwestern  States. 

Properties.  Pinkroot  consists  of  a  knotty  head,  and  numerous  slender, 
long,  crooked,  and  branching  radicles  or  fibres  attached  to  it.  Its  colour 
is  yellowish  or  grayish-brown,  its  smell  faint  and  peculiar,  and  its  taste 
sweetish  and  somewhat  bitter,  but  not  very  unpleasant.  The  powder  is 
grayish.  Water  and  alcohol  extract  its  virtues.  The  active  principle 
has  not  been  satisfactorily  isolated ;  though  Feneulle  obtained  from  it  a 
brown,  bitter,  nauseous  matter,  which,  when  taken  internally,  produced 
some  of  the  characteristic  effects  of  the  root. 

The  leaves  have  similar  virtues  with  the  root,  but  are  much  feebler, 
and  have  been  very  properly,  I  think,  rejected  by  our  officinal  code. 
They  were  formerly  more  used  than  at  present. 

Remedial  Effects  and  Uses.  Though  not  employed  with  reference  to 
its  effect  on  the  system,  pinkroot  is  not  without  some  power  of  affecting 
the  functions. '  Taken  somewhat  more  freely  than  is  ordinarily  considered 
necessary  for  its  anthelmintic  effects,  it  occasionally  operates  as  a  cathar- 
tic; but  not  certainly;  so  that  it  cannot  be  relied  on  in  this  capacity. 
Another  effect  which  it  produces  in  large  doses,  and  which  is  occasionally 
seen  from  it  in  nervous  children,  when  given  moderately  as  an  anthel- 
mintic, is  disturbance  of  the  nervous  system  ;  as  indicated  by  giddiness, 
dimness  of  vision,  dilated  pupils,  and  irregular  muscular  contractions, 
amounting  sometimes  to  convulsions.  Ludicrous  distortions  of  the 
facial  muscles  are  often  noticed,  and  especially  spasmodic  movements  of 
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the  eyelids.  Death  in  two  instances  has  been  thought  to  proceed  from 
convulsions  dependent  on  this  cause  in  children ;  but  the  affection  is  so 
common  from  other  causes  in  the  very  young,  even  from  the  worms 
themselves,  that  it  would  be  extremely  difficult  to  determine,  with  cer- 
tainty, in  any  particular  case,  that  the  fatal  result  and  the  administration 
of  the  medicine  were  anything  more  than  coincidences.  Though  I  have 
witnessed  some  of  these  nervous  disturbances  in  children,  I  never  saw 
an  instance  in  which  I  thought  there  was  danger  of  life ;  and,  within 
the  circle  of  my  personal  observation,  I  have  never  heard  of  such  a  case. 
These  effects  on  the  nervous  system  scarcely  ever  occur  when  the  medi- 
cine purges;  and  hence  the  propriety  of  the  simultaneous  administration 
of  a  cathartic  with  this  particular  vermifuge. 

Experience  has,  I  think,  abundantly  established  the  efficiency  of  pink- 
root  as  an  anthelmintic.  A  knowledge  of  this  property  of  the  medicine 
was  derived  from  the  Cherokee  Indians,  in  whose  original  country  the 
plant  grew  abundantly;  and  to  Drs.  Lining,  Gardner,  and  Chalmers,  of 
South  Carolina,  the  profession  are  indebted  for  its  first  introduction  to 
their  notice. 

Administration.  Spigelia  is  given  in  substance,  infusion,  or  fluid  ex- 
tract. The  dose  of  the  powder  is  for  a  child  three  or  four  years  old  from 
ten  to  twenty  grains ;  for  an  adult  one  or  two  drachms.  When  the 
medicine  is  given  in  single  doses  with  a  purgative,  the  larger  quantity 
may  be  administered ;  when  in  doses  repeated  twice  or  more  frequently 
in  the  day,  the  smaller. 

Sometimes  a  full  dose  of  the  powder  is  given  at  once  with  a  purgative 
dose  of  calomel,  and  repeated  at  intervals  of  three  or  four  days;  care 
being  taken  in  regard  to  each  dose,  that,  if  it  do  not  operate  in  six  or 
eight  hours,  it  should  be  followed  by  a  dose  of  castor  oil.  Tor  children, 
the  compound  is  conveniently  given  at  bedtime,  and  the  oil,  if  required, 
next  morning. 

Another  method  is  to  administer  a  dose  of  the  powder  morning  and 
evening  for  several  days  in  succession,  and  follow  it  by  a  brisk  cathartic, 
which,  in  the  cases  of  children,  may  be  a  dose  of  calomel,  in  adults,  of 
senna  tea  with  sulphate  of  magnesia. 

The  infusion  is  more  used  than  the  powder.  It  is  sometimes  given 
alone,  repeated  as  above,  and  in  like  manner  followed  by  a  purgative; 
but  a  more  frequent  plan,  and,  I  think,  a  better,  is  to  give  it  in  conjunc- 
tion with  senna,  according  to  a  formula  which  will  be  mentioned  below. 

Recently  the  fluid  extract  has  come  into  extensive  use,  and,  as  it  con- 
centrates the  virtues  of  the  medicine  within  a  small  bulk,  and  is  thus 
more  easily  administered,  is  generally  preferred. 

Infusion  of  Pinkroot  (!NFUSUM  SPIGEKMG,  U.  8.)  is  made  in  the  pro- 
portion of  half  an  ounce  of  the  root  to  a  pint  of  boiling  water.  The  dose 
for  a  child,  from  two  to  four  years  old,  is  from  half  a  fluidounce  to  a 
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fluiclounce,  for  an  adult  from  four  to  eight  fluidounces,  morning  and 
evening.  It  is  rendered  more  efficient  by  the  addition  of  half  an  ounce 
of  senna,  and,  in  order  to  obviate  the  griping  effect  of  this  cathartic,  a 
drachm  or  two  of  cardamom  or  fennel-seed,  and  an  ounce  of  manna. 

The  Fluid  Extract  of  Pinkroot  (EXTRACTUM  SPIQELI^B  FLUIDUM, 
U.  S.)  is  a  concentrated  tincture  of  spigelia  with  the  addition  of  sugar,  to 
improve  its  flavour  and  aid  in  its  preservation.  A  fluidounce  of  it  should 
contain  the  virtues  of  a  troyounce  of  the  root;  and  the  dose  is  from  ten 
to  twenty  minims  for.  a  child  of  two  or  three  years,  and  one  or  two 
fluidrachms  for  an  adult.  It  is,  however,  more  used  as  an  ingredient  of 
the  fluid  extract  of  pinkroot  and  senna  than  alone. 

Fluid  Extract,  of  Pinkroot  and  Senna  (EXTRACTUM  SPIGELIJE  ET 
SENN^E  FLUIDUM,  U.  S.)  is  also  an  officinal  of  the  U.  S.  Pharmacopeia. 
It  consists  of  ten  fluidounces  of  the  simple  fluid  extract  just  described, 
six  fluidounces  of  fluid  extract  of  senna,  half  a  troyounce  of  carbonate  of 
potassa,  and  twenty  minims,  each,  of  the  oils  of  anise  and  caraway.  The 
oils  arc  intended  to  obviate  griping,  and  the  carbonate  of  potassa  to  hold 
a  resinous  matter  in  solution,  and  correct  the  action  of  senna.  It  is  an 
excellent  preparation,  and  easily  administered.  The  dose  is  from  thirty 
minims  to  a  fluidrachm  for  children,  from  two  fluidrachms  to  half  a  fluid- 
ounce  for  an  adult. 

II.  WORMSEED. 
CHENOPODIUM.  U.  S. 

Origin.  All  parts  of  the  Chenopodium  anthelminticum,  wormseed 
or  Jerusalem  oak,  abound  in  a  highly  odorous,  volatile  oil,  upon  which 
the  anthelmintic  virtues  of  the  plant  depend,  and  all,  therefore,  possess 
more  or  less  efficacy ;  but  the  fruit,  as  the  strongest  and  most  uniform 
product,  and  that  which  keeps  best,  is  the  only  part  officinally  recog- 
nized. The  plant  is  an  indigenous  perennial  herb,  growing  in  most  parts 
of  the  United  States,  but  most  abundantly  in  the  southern  section.  It  is 
also  cultivated  for  medical  purposes. 

Properties.  The  fruit  is  globular,  about  the  size  of  a  pin's  head  or 
smaller,  of  a  dull  greenish-yellow  or  brownish  colour  externally,  a  strong, 
peculiar,  disagreeable  odour,  and  a  bitterish,  pungent,  somewhat  aro- 
matic taste.  If  rubbed  between  the  fingers,  these  grains  lose  an  exte- 
rior coating  which  invests  them,  and  have  a  shining  black  colour.  The 
volatile  oil,  upon  which  their  efficacy  depends,  is  separated  by  distillation. 
It  is  officinal,  and  will  be  considered  among  the  preparations.  The  seeds 
yield  their  virtues  to  alcohol,  but  only  in  a  slight  degree  to  water. 

The  fruit  of  Chenopodium  ambrosioides  is  said  sometimes  to  be  min- 
gled with  or  substituted  for  the  genuine.  But,  as  we  want  evidence  of 
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its  equal  efficiency,  the  mistake  or  fraud  should  be  guarded  against.  The 
odour  of  this  species  is  weaker  than  that  of  the  other,  and  rather  agree- 
able than  offensive. 

Medical  Uses.  The  effects  of  wormseed  on  the  system  are  probably 
somewhat  stimulant,  especially  upon  the  nervous  centres ;  but  its  oper- 
ation has  not  been  satisfactorily  investigated.  It  is  certainly  among 
our  most  efficient  anthelmintics,  though  much  less  used  than  spigelia, 
probably  in  consequence  of  its  unpleasant  and  adhesive  odour,  and  dis- 
agreeable taste.  It  may  be  given  in  the  shape  of  powder  or  volatile  oil. 

The  dose  of  the  powder,  for  a  child  two  or  three  years  old,  is  from 
twenty  to  forty  grains,  and  four  times  the  quantity  for  an  adult.  It  may 
be  given,  mixed  with  molasses  or  syrup  in  the  form  of  an  electuary,  in  the 
morning  before  breakfast,  and  at  bedtime,  continued  thus  for  three  or  four 
days,  and  then  followed  by  a  dose  of  calomel,  or  other  brisk  cathartic. 

Oil  of  Wormseed  (OLEUM  CHENOPODII,  U.  S.)  is  of  a  light-yellow 
colour,  deepening  by  age,  lighter  than  water,  and  of  a  very  strong,  dif- 
fusive, and  permanent  odour,  which  is  the  greatest  impediment  to  its 
use.  In  over-doses,  it  is  probably  capable  of  producing  dangerous,  if 
not  fatal  effects.  From  four  to  eight  drops  is  the  dose  for  a  child  from 
two  to  four  years  old.  It  may  be  administered  in  sweetened  water,  mu- 
cilage, or  milk ;  but  should  always  be  diluted. 


III.  AZEDARACH.  U.S. 

This  is  the  bark  of  the  root  of  Melia  Azedarach,  pride  of  China,  or 
pride  of  India,  a  large  and  beautiful  tree,  indigenous  in  Asia,  but  nat- 
uralized in  the  southern  parts  of  the  United  States,  where  it  is  cultivated 
as  an  ornament  to  the  towns  and  villages. 

Though  other  parts  of  the  plant  are  not  without  anthelmintic  proper- 
ties, the  bark  of  the  root  is  the  most  active,  and  the  only  portion  recog- 
nized by  our  national  pharmaceutical  code.  It  has  a  bitter,  nauseous 
taste,  and  yields  its  properties  to  boiling  water.  Being  considered  most 
efficacious  in  the  recent  state,  it  is  seldom  kept  in  the  shops ;  and,  there- 
fore, has  been  little  employed  in  the  Northern  States.  But  in  the  South 
it  is  considerably  esteemed,  and  has  been  much  used  in  some  districts. 

In  relation  to  its  effects  on  the  system,  the  bark  generally  operates  on 
the  bowels  in  the  regular  doses,  and,  if  these  be  exceeded,  sometimes 
proves  emetic.  It  is  said  also,  when  largely  taken,  to  produce  narcotic 
effects  similar  to  those  produced  by  spigelia.  It  is  usually  administered 
in  decoction ;  four  ounces  of  the  fresh  root  being  boiled  with  two  pints 
of  water  to  a  pint,  of  which  the  dose  for  a  child  from  two  to  four  years 
old  is  a  tablespoonful  every  two  hours  till  it  purges,  or  night  and  morn- 
ing for  several  days,  and  then  followed  by  a  cathartic. 
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IV.  LEVANT  OR  EUROPEAN  WORMSEED,  OR  SAN- 

TONICA. 

SANTONICA.  U.  S.,  Br. 

Origin  and  Properties.  This  is  the  product  of  different  species  of  Ar- 
temisia, growing  in  Asia  and  the  North  of  Africa.  There  are  at  least 
two  varieties,  corresponding  with  the  commercial  sources  from  which 
they  are  derived;  one  called  Aleppo,  Levant,  or  Alexandria  wormseed,' 
brought  from  the  eastern  parts  of  the  Mediterranean,  and  the  other, 
Barbary  wormseed,  from  the  African  coast.  It  is  a  mistake  to  call  the 
product  seeds.  It  consists  of  the  unexpanded  flowers,  with  the  pe- 
duncles attached  or  separate,  and  minute  leaves  or  fragments  of  leaves. 
A  whitish  down  covering  the  Barbary  wormseed  distinguishes  it  from 
the  Levant,  which  has  a  greenish  colour.  Both  have  an  aromatic  odour, 
and  a  bitter,  disagreeable  taste. 

Active  Principle.  Santonin.  Though  Santonica  contains  a  volatile 
oil,  it  is  supposed*  that  its  anthelmintic  virtues  depend  upon  a  peculiar 
principle  called  santonin.  This  is  crystallizable,  colourless,  inodorous, 
and  at  first,  on  account  of  its  insolubility,  almost  tasteless ;  but  after  a 
time  it  produces  a  slightly  acrid  impression,  and  its  alcoholic  solution  is 
bitter.  It  is  nearly  insoluble  in  water,  but  is  dissolved  by  ether  and  alco- 
hol. It  is  fusible  at  a  moderate  heat,  and  assumes  a  crystalline  appear- 
ance on  cooling.  At  a  higher  heat  it  rises  in  white  irritating  vapours, 
which  condense  unchanged.  It  is,  therefore,  volatilizable.  Mere  contact 
with  the  air  produces  no  change  in  it ;  but  it  becomes  yellow  when  ex- 
posed to  the  direct  light  of  the  sun.  Though  neuter  to  test-paper,  it  seems 
to  possess  acid  properties,  as  it  unites  with  the  alkalies  to  form  neutral 
salts.  It  consists  of  carbon,  hydrogen,  and  oxygen ;  its  formula  being 
C^HjgOg.  The  British  Pharmacopoeia  recognizes  it  under  the  name  of 
SANTONINTJM,  and  gives  a  process  for  its  preparation.  This  will  be  found 
in  the  12th  edition  of  the  U.  S.  Dispensatory  (p.  1329). 

Medical  Effects  and  Uses.  The  general  effects  of  santonica  are  proba- 
bly those  of  a  mildly  stimulating  tonic ;  but  it  is  exclusively  for  the  sake 
of  its  vermifuge  properties  that  it  is  employed.  It  appears  to  hold  the 
place  in  general  estimation  in  Europe,  which  spigelia  holds  with  us.  At 
present,  however,  the  active  principle  santonin  is  preferred  by  many,  on 
account  both  of  its  vermifuge  energy  and  its  want  of  taste. 

Effects  of  Santonin.  From  some  careful  experiments  of  Dr.  Ku'chen- 
meister,  made  upon  worms  placed  in  an  albuminous  liquid,  kept  con- 
stantly at  the  temperature  of  77°  F.,  it  appears  that  an  oleaginous  solu- 
tion of  santonin  killed  roundworms  sooner  than  any  other  anthelmintic, 
even  the  most  powerful,  which  he  tried.  (Arch.  Gen.,  4e  ser.,  xxix.  206.) 
It  is  probable,  therefore,  that  this  is  one  of  the  most  effective  of  the  an- 
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thelmintics ;  but,  from  its  insolubility  in  water,  it  should  be  administered 
dissolved  in  oil. 

It  is  related  of  a  family,  consisting  of  two  parents  and  several  adult 
children,  that,  after  they  had  taken,  each  one  of  them,  a  large  dose  of 
wormseed  for  the  expulsion  of  worms,  they  were  all  affected  with  a  mor- 
bid condition  of  vision,  in  consequence  of  which  colours  appeared  changed 
to  them ;  the  red,  for  example,  into  orange,  and  the  blue  into  green ;  and 
this  effect  did  not  cease  till  the  following  day.  (Ann.  de  Therap.,  1857, 
p.  234.)  Dr.  Thos.  Bishop,  writing  from  Naples  in  reference  to  the  effects 
of  santonin,  states  that  he  has  found  it  a  most  efficient  remedy  for  the 
Ascaris  vermicularis,  and  that,  in  the  ordinary  dose,  it  produces  no 
other  unpleasant  effects  than  occasionally  to  cause  all  things  to  assume  a 
green  or  greenish-yellow  colour,  for  an  hour  or  two  after  its  administration. 
(Med.  Times  and  Gaz.,  July,  1856,  p.  22.)  A  change  of  the  colour  of 
the  urine,  under  the  use  of  santonin,  to  green  or  orange-yellow,  has  been 
noticed  in  several  instances.  (Arch.  Gen.,  Oct.  1858,  p.  492.)  This  effect 
of  santonin  in  causing  objects  apparently  to  change  colour,  generally 
becoming  yellow,  but  also  green,  and  sometimes  blue,  is  now  estab- 
lished, as  well  as  the  change  of  the  urine  under  its  influence  to  yellow 
or  green.  So  rapidly  is  the  urine  affected,  that  the  altered  colour  has 
been  noticed  16  minutes  after  the  taking  of  the  medicine.  The  proba- 
bility is  that  santonin  undergoes  the  same  alteration  in  the  blood  as 
when  exposed  to  sunlight,  and  that  the  new  colouring  matter  resulting 
from  its  decomposition  affects  the  colour  of  objects  by  being  thrown  out 
into  the  humours  of  the  eye,  as  it  does  that  of  the  urine  by  passing  out 
along  with  it  from  the  kidneys.  It  was  at  one  time  supposed  that  san- 
tonin was  poisonous  in  over-doses  ;  but  it  was  ascertained  that,  in  an 
instance  in  which  it  was  thought  to  have  produced  poisonous  effects, 
these  were  actually  owing  to  strychnia  mixed  with  it ;  and  at  present 
it  is  believed  to  be  innocent  in  any  dose  in  which  it  is  likely  to  be  ad- 
ministered. It  is  asserted,  moreover,  that  the  volatile  oil  of  santonica 
really  is  poisonous  in  over-doses;  and  the  probability  is  that,  whatever 
violent  effects  may  have  followed  the  use  of  large  quantities  of  the  Levant 
wormseed,  were  in  fact  the  result  of  the  volatile  oil.  As  to  the  effects  of 
santonin  on  the  system,  they  do  not  seem  to  have  been  satisfactorily 
determined.  With  little  effect  on  the  circulation  or  the  digestive  organs, 
it  is  believed  to  act  mildly  as  a  diuretic,  and  has  been  supposed  to  exer- 
cise a  very  slight  narcotic  influence.  (For  references,  see  the  U.  S.  Dis- 
pensatory.) It  is  said  to  have  proved  useful  in  amaurosis ;  but  it  is 
almost  exclusively  used  as  an  anthelmintic. 

The  dose  of  santonica  in  substance  is  from  ten  to  thirty  grains,  re- 
peated in  the  same  manner  as  spigelia.  Of  santonin  two  or  three  grains 
may  be  given  twice  or  thrice  daily.  Three  grains  are  said  to  have  pro- 
duced alarming  symptoms  in  a  child  four  years  old ;  though  some  doubt 
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may  be  entertained  on  this  point.  For  a  child  one-third  of  a  grain  has 
been  recommended  twice  a  day.  From  2  to  5  grains  may  be  dissolved 
in  a  fluidounce  of  castor  oil,  and  a  teaspoonful  given  for  a  dose.  Dr. 
Bishop,  before  referred  to,  gave  from  one  to  three  grains  to  children  under 
five  years  of  age,  and  from  five  to  eight  grains  to  adults. 


V.  COWHAGE. 
MTJCUNA.  U.  S. 

Though  formerly  recognized  by  the  London  and  Edinburgh  Colleges, 
mucuna  has  been  discarded  in  the  preparation  of  the  British  Pharma- 
copoeia. It  consists  of  the  bristles  of  the  pods  of  Mucuna  pruriens 
(Dolichos  pruriens,  Linn.),  a  perennial  climbing  plant  of  the  West  In- 
dies and  other  parts  of  intertropical  America.  The  fruit,  which  is  a  dry 
pod  shaped  like  the  italic  letter  f,  is  thickly  covered  with  short  reddish- 
browrn  hairs,  which  are  very  hard  and  sharp  at  the  point,  and  easily  pen- 
etrate the  skin  when  brought  into  contact  with  it.  I  once  accidentally 
took  a  quantity  of  these  hairs  in  my  hand,  and  suffered  considerably  for 
some  hours. 

These  spicula  are  supposed  to  possess  anthelmintic  properties,  and 
to  act  on  the  worms  mechanically,  by  wounding  them.  In  experi- 
ments made  out  of  the  body,  worms  mixed  with  them  have  seemed  bj 
their  motions  to  suffer  severely,  have  died  as  if  from  the  effects  of  the  in- 
jury, and  afterwards,  examined  by  the  microscope,  have  exhibited  great 
numbers  of  these  little  spears  penetrating  their  bodies,  and  sotaetimes 
passing  through  them.  They  have  been  chiefly  employed  against  the 
roundworm,  but  are  said  to  have  proved  successful  in  all  the  varieties. 
Dr.  Kuchenmeister,  however,  did  not  find  them,  in  his  experiments,  to 
produce  any  effects  on  the  tapeworm.  (Dub.  Journ.  of  Med,  Sci.,  xv. 
250 ;  from  Froriep's  Tagsberichte.)  The  dose  of  cowhage  is  not  precise. 
The  ordinary  method  of  exhibition  is  to  mix  the  hairs,  scraped  from  the 
pods,  with  molasses  or  syrup  so  as  to  form  a  semifluid  electuary,  of 
which  a  teaspoonful  may  be  given  to  a  child  three  or  four  years  old,  and 
a  tablespoonful  to  an  adult. 

VI.   MALE  FERN. 
FILIX  MAS.  U.  S.—  FILIX.  Br. 

Origin.  Aspidium  Filix  mas,  or  male  fern,  is  a  European  plant, 
with  a  horizontal  root  or  rhizome,  from  which  numerous  fronds  or  leaves 
rise,  to  the  height  sometimes  of  three  or  four  feet.  It  h'as  been  thought 
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to  be  also  a  native  of  the  United  States ;  but  there  seems  to  be  some 
doubt  about  the  perfect  identity  of  the  two  plants,  and  the  probability  is 
that  the}r  are  not  of  the  same  species. 

The  root  or  rhizome,  as  taken  from  the  earth,  is  long,  cylindrical,  and 
closely  invested  with  the  remains  of  the  footstalks  of  the  fronds,  between 
which  appear  brown  silky  scales,  with  radical  fibres  emerging.  But,  as 
in  the  shops,  it  is  generally  much  broken  up,  so  as  to  exhibit  little  of  its 
original  appearance  when  whole.  The  proper  rhizome  is  brownish  ex- 
ternally, yellowish  or  reddish-white  internally,  of  a  faint  but  peculiar 
odour,  and  a  sweetish,  astringent,  bitterish,  and  nauseous  taste.  Water 
but  imperfectly  extracts  its  virtues. 

Though  the  active  principle  has  not  been  obtained  in  a  pure  state, 
Peschier  has  made  the  important  discovery,  that  the  virtues  of  the  med- 
icine reside  in  the  ethereal  extract.  This  is  a  thick,  dark  liquid,  with 
the  odour  of  the  root,  and  a  bitterish,  subacrid,  nauseous  taste,  and  con- 
sists of  fixed  oil,  volatile  oil,  resin,  etc.  The  male  fern  root,  found  in  the 
shops  in  this  country,  has  generally  been  so  much  deteriorated  by  time, 
as  to  be  of  little  value  ;  and  the  remedy  had  fallen  into  almost  entire 
neglect,  when  the  fact  was  ascertained  that  it  was  possible  to  obtain  its 
properties  in  a  concentrated  and  permanent  form.  Now  that  we  can,  by 
importation,  provide  ourselves  with  the  ethereal  extract,  prepared  from 
the  root  in  its  fresh  state  and  highest  activity,  we  may  hope  to  realize, 
in  our  own  experience,  what  has  not  hitherto  been  done,  the  great  effi- 
cacy of  the  remedy  in  tapeworm,  established  beyond  doubt  by  abundant 
experience  in  Europe. 

Medical  Effects.  Male  fern  has  little  effect  on  the  human  system.  It 
may  be  slightly  tonic,  but  it  is  only  for  its  anthelmintic  properties  that 
it  is  employed.  These  were  known  to  the  ancients,  and  did  not  of  course 
entirely  escape  the  attention  of  the  diligent  students  of  the  old  Greek 
and  Roman  medical  writers ;  but  the  profession  in  modern  times  were 
generally  quite  ignorant  of  them  ;  so  that  the  announcement  that  male 
fern  was  the  chief  ingredient  of  Madame  Nouffers  famous  specific  took 
them  by  surprise.  It  is  unnecessary  to  repeat  the  so  often  told  tale,  of 
the  reputation  of  this  nostrum  in  the  cure  of  tapeworm,  of  the  purchase 
of  the  secret  by  the  king  of  France,  and  of  its  public  announcement 
about  the  year  1775.  It  immediately  acquired  great  reputation,  and  was 
submitted  to  many  trials,  the  general  result  of  which  has  been  favoi 
able  to  the  efficiency  of  the  remedy,  though  it  not  unfrequently  fails-,  am 
is  certainly  not  entitled  to  the  name  of  a  specific.  It  is  chiefly  in  the 
treatment  of  the  common  tapeworm  that  it  is  still  employed.  Dr.  Kiich- 
enmeister  found  the  ethereal  extract  to  destroy  the  taenia,  out  of  the 
body,  in  from,  three  and  a  half  to  four  hours,  while,  under  the  action  of 
castor  oil,  the  worm  lived  eight  hours ;  so  that  it  has  undoubtedly  con- 
siderable anthelmintic  virtue,  though  much  inferior,  according  to  his  ex- 
VOL.  ii. — 59  •  . 
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periments,  to  the  oil  of  turpentine  and  koosso.  The  root  should  be  given 
in  powder  or  ethereal  extract.  The  dose  of  the  powder  is  from  a  drachni 
to  half  an  ounce,  which  may  be  administered  mixed  with  syrup  in  the 
form  of  an  electuary,  or  suspended  in  the  state  of  liquid  mixture,  and 
repeated  morning  and  night  on  an  empty  stomach,  for  one,  two,  or  three 
days,  and  then  followed  by  a  brisk  cathartic.  The  ethereal  extract  may 
be  taken  in  the  dose  of  from  fifteen  to  thirty  drops,  or  about  the  same 
number  of  grains,  repeated,  and  followed  by  a  cathartic,  as  in  the  case 
of  the  powder. 

The  British  Pharmacopoeia  gives  directions  for  preparing  this  extract, 
which  it  denominates  EXTRACTUM  FILICIS  LIQUIDUM.  The  preparation 
belongs  properly  to  the  oleoresins  (OLEORESIN^E)  of  the  U.  S.  Pharma- 
copoeia, though  it  is  not  recognized  in  that  work.  It  is  prepared  simply 
by  exhausting  the  root  with  ether,  by  percolation,  and  distilling  off  that 
fluid  by  means  of  a  water-bath.  It  is  a  thick,  dark  liquid,  with  the 
odour  of  fern,  and  a  nauseous,  bitterish,  and  subacrid  taste.  It  consists 
mainly  of  the  oil  and  resinous  matter  of  the  root,  and  has  long  been 
used  on  the  Continent  of  Europe  under  the  name  of  oil  of  fern.  The 
dose  is  given  above. 


VII.  POMEGRANATE  ROOT. 
GRANATI  RADICIS  CORTEX.  U.  S.—  GRANATI  RADIX.  Br. 

Origin.  The  remedy  here  referred  to  is  the  bark  of  the  root  of  Punica 
Granatum,  or  the  pomegranate-tree,  which  is  almost  universally  diffused 
throughout  tropical  regions,  and  grows  wild  in  so  many  places,  that 
botanists  have  been  unable  to  determine  with  certainty  its  original  coun- 
try. It  is  the  product  of  the  wild  plant  which  is  most  esteemed ;  that 
of  the  tree  cultivated  in  gardens  for  its  fruit,  or  the  beauty  of  its  flowers, 
being  considered  much  less  efficacious. 

Properties.  As  found  in  our  shops,  the  bark  is  in  broken  pieces  or 
quills,  of  a  grayish  colour  on  the  outer  surface,  yellowish  on  the  inner, 
brittle  with  a  short  fracture,  inodorous  or  nearly  so,  and  of  an  astring- 
ent taste.  It  gives  a  yellow  colour  to  the  saliva  -when  chewed.  No- 
thing has  been  discovered  which  can  claim  to  be  considered  as  its  active 
principle. 

Medical  Effects  and  Uses.  This  bark  has  some  astringent  effect  on 
the  system,  and  when  given  largely,  produces  nausea,  vomiting,  and 
purging.  Known  to  the  ancients  as  a  vermifuge,  it  seems  to  have  been 
quite  forgotten  in  Europe,  when  the  use  of  it  was  revived,  in  conse- 
quence of  favourable  accounts  brought  from  Hindostan  of  its  successful 
employment  by  the  natives  against  the  tapeworm.  It  certainly  is  not 
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without  efficacy  in  this  complaint.  The  numerous  reports  in  its  favour, 
based  upon  experience,  are  sufficient  proof  of  this  fact,  though  it  often 
fails,  and  has  not  fulfilled  all  the  expectations  that  were  at  one  time  in- 
dulged. It  takes  rank  with  the  male  fern,  to  be  employed  in  tapeworm, 
in  the  succession  of  remedies  through  which  those  affected  with  this 
malady  are  too  often  compelled  to  pass,  before  the  effectual  one  is  found 
at  last.  According  to  Dr.  Kiichenmeister's  experiments,  before  referred 
to,  it  is  much  inferior  to  oil  of  turpentine  and  koosso,  and  about  on  a  level 
with  the  male  fern. 

The  medicine  may  be  used  in  powder  or  decoction;  but  the  latter  form 
is  almost  always  preferred.  It  is  advised  that,  on  the  day  previous  to 
its  exhibition,  the  bowels  should  be  evacuated  by  castor  oil,  and  the  pa- 
tient diet  rigidly,  so  that  the  worm  may  be  exposed  unprotected  to  the 
action  of  the  medicine.  Two  ounces  of  the  bark  are  boiled  in  two  pints 
of  water  to  one  pint,  of  which  a  wineglassful  may  be  taken  every  half 
hour  or  hour,  till  the  whole  has  been  swallowed,  or  its  action  on  the 
stomach  and  bowels  becomes  excessive.  Should  the  plan  fail,  it  maybe 
repeated  every  day  or  two,  as  the  patient  may  bear  it,  either  until  the 
worm  appears  in  the  evacuations,  or  the  insufficiency  of  the  remedy  has 
been  satisfactorilv  determined. 


VIII.  OIL  OF  TURPENTINE. 
OLEUM  TEREBINTHIN^E. 

Oil  of  turpentine  has  been  so  fully  considered  in  all  its  medicinal  rela- 
tions, that  nothing  more  is  necessary  here  than  to  treat  of  its  character 
as  a  vermifuge.  Until  the  introduction  of  koosso  into  use,  this  medicine 
stood  at  the  very  head  of  the  remedies  employed  against  the  tapeworm, 
and  is  still  second  only  to  that  anthelmintic.  As  a  general  vermifuge, 
it  is  agnong  the  most  effectual;  and  may  be  given,  with  good  hope  of 
advantage,  in  any  case  of  worms,  in  which  it  may  not  be  contraindicated 
by  the  state  of  the  system.  In  the  roundworm,  however,  it  is  probably 
inferior  in  efficiency  to  several  others  in  habitual  use,  as  spigelia,  and 
American  and  European  wormseed. 

But  even  in  this  variety  of  worm,  it  seems  to  be  peculiarly  efficacious, 
when,  as  sometimes  happens,  the  animal  finds  its  way  into  the  stomach. 
The  late  Dr.  Joseph  Klapp,  of  Philadelphia,  first,  I  believe,  called  atten- 
tion to  this  application  of  the  oil,  and  I  have  had  occasion  to  confirm  his 
observations  in  regard  to  it.  The  medicine  here  comes  into  action  against 
the  worm  with  its  full  force,  without  having  previously  been  diminished, 
by  absorption,  or  impaired  in  activity  by  dilution  in  its  passage  through 
the  bowels.  It  must  not,  however,  be  expected  that  the  worm  should 
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always  be  discovered  in  the  evacuations.  If  killed  in  the  stomach,  it 
would  undergo  digestion,  like  any  other  dead  animal  matter. 

In  the  treatment  of  ordinary  worms,  it  may  be  used  in  moderate  doses ; 
but  for  the  tapeworm,  much  larger  quantities  are  required  than  medical 
men  are  in  the  habit  of  using  for  other  purposes.  Yet  they  seem  to  be 
very  well  borne  by  the  system,  and  I  have  never  personally  known  any  evil 
effects  accrue  from  them.  For  the  phenomena  resulting  from  these  large 
doses,  the  reader  is  referred  to  the  article  on  oil  of  turpentine  as  an  arte- 
rial stimulant.  Of  its  relative  efficiency,  independently  of  the  general 
results  of  experience,  we  have  the  evidence  of  Dr.  Kiichenmeister's  ex- 
periments, who  found  the  oil  to  destroy  the  tapeworm  in  from  an  hour 
to  an  hour  and  a  half,  while  three  hours  or  more  were  required  by  the 
ethereal  extract  of  fern,  and  the  bark  of  pomegranate  root.  (Arch.  Gen., 
4e  ser.,  xxix.  205.)  Very  often  the  worm,  or  a  part  of  it,  comes  away 
in  two  or  three  hours,  with  the  first  cathartic  operation  of  the  oil.  If  the 
first  trial  should  not  succeed,  or  should  be  partial  only  in  its  effects,  it 
may  be  repeated  in  the  course  of  a  few  days,  with  an  increase  of  the  dose, 
until  the  outside  limits  are  attained  to  which  it  may  be  safe  to  go. 

Administration.  For  the  roundworm,  or  long  threadworm,  a  flui- 
drachm  maybe  given  twice  or  three  times  a  day  to  an  adult;  from  five 
to  twenty  drops  to  a  child,  according  to  its  age,  from  one  to  six  years. 
After  three  or  four  days,  a  dose  of  castor  oil  should  be  given,  or,  in  chil- 
dren, a  purgative  dose  of  calomel.  For  the  small  threadworm,  or  seat- 
worm,  the  oil  should  be  administered  by  enema  ;  at  least  twofluidounces 
being  employed  at  one  time,  made  into  an  emulsion  with  eight  fluid- 
ounces  of  water,  by  the  intervention  of  mucilage,  or  the  yolk  of  one  or 
two  eggs.  For  the  tapeworm,  from  half  a  fluidounce  to  two  fluidounces 
should  be  given  at  once  by  the  mouth,  followed,  if  it  do  not  act  on  the 
bowels  in  two  hours,  by  a  full  dose  of  castor  oil.  Some  recommend  the 
simultaneous  administration  of  castor  oil ;  but  I  doubt  the  expediency  of 
this  plan ;  as  the  oil  of  turpentine,  for  full  effect,  should  be  left  for  an  hour 
,-or  two  in  contact  with  the  worms.  It  is  affirmed  that  much  smaller 
doses  of  the  oil,  as  one  or  two  fluidrachms,  for  example,  taken  morning 
and  evening  for  several  days,  have  proved  equally  effectual.  But  the 
probability  is  that,  in  these  doses,  more  inconvenience  would  be  expe- 
rienced from  the  absorption  of  the  oil,  than  from  a  full  purgative  dose 
given  at  once. 

The  oil  may  be  exhibited  dropped  on  sugar,  or  in  emulsion  with 
mucilage  or  the  yolk  of  eggs  and  some  aromatic  water,  or  simply  float- 
ing in  water,  flavoured  or  not  as  the  patient  may  desire.  Sometimes  it 
is  drank  from  the  glass,  without  dilution. 
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IX.  KOOSSO. 

BRAYERA.  U.  S.  —  Cusso.  Br.  —  Kousso.  Br. 

Origin  and  Properties.  I  adopt  this  spelling  of  the  word,  because  it 
properly  represents  the  sound.  The  medicine  consists  of  the  flowers  of 
Brayera  anthelmintica,  a  small  tree,  growing  in  the  high  grounds  of 
Abyssinia,  where  its  product  has  been  used  from  time  immemorial  as  a 
vermifuge.  The  flowers  are  imported  packed  in  boxes.  In  mass  they 
have  a  greenish-yellow  colour,  and,  though  closely  pressed,  retain  the 
shape  of  the  clusters  in  which  they  are  taken  from  the  tree.  One  of  the 
characters  of  these  clusters  is  the  division  and  subdivision  of  the  stems 
of  the  flowers  into  two  branches.  They  have  a  fragrant  odour,  and  a 
taste  slight  at  first,  but  in  the  end  acrid  and  disagreeable.  Their  activity 
probably  resides  in  an  acrid  resinous  principle;  but  this  point  has  not 
been  sufficiently  tested.  Their  aqueous  decoction  is  not  without  effi- 
ciency, but  is  not  equal  to  the  medicine  in  substance.  The  decoction  in 
milk  appears,  from  the  experiments  of  Kiichenmeister,  to  be  especially 
powerful.  It  killed  the  tapeworm  out  of  the  body  in  half  an  hour; 
whereas  the  ordinary  decoction  required  from  an  hour  and  a  half  to 
three  hours  to  produce  the  same  effect.  (Arch.  Gen.,  as  before.) 

Medical  Effects  and  Uses.  KOOSSO  has  little  effect  on  the  human 
system,  at  least  in  the  quantities  commonly  administered.  In  the  dose 
given  for  the  tapeworm,  it  usually  produces  some  uneasiness  of  the 
stomach,  more  or  less  nausea,  and  occasionally  a  cathartic  effect.  It 
has  been  equally  efficacious  in  both  kinds  of  tapeworm.  Trials  with  it 
have  now  been  sufficiently  numerous  to  prove  its  extraordinary  powers. 
Though  noticed  by  Bruce  in  his  travels,  it  was  first  introduced  to  public 
attention  in  Europe,  by  a  treatise  published  in  1823,  in  Paris,  by  Dr. 
Brayer,  a  French  physician  who  had  been  practising  in  Constantinople, 
and  had  become  acquainted  with  the  virtues  of  the  remedy  in  the  East. 
In  Kiichenmeister's  experiments,  it  far  exceeded  all  other  anthelmintics 
in  the  rapidity  of  its  poisonous  action  on  the  worm.  As  above  men- 
tioned, it  killed  the  tsenia  in  half  an  hour,  when  applied  in  the  form  of  a 
decoction  in  milk.  It  has  already  been  stated  that  oil  of  turpentine,  the 
next  to  it  in  power,  required  from  an  hour  to  an  hour  and  a  half,  and 
castor  oil  required  eight  hours.  A  singular  result  of  these  same  experi- 
ments is,  that  the  medicine  should  have  proved  almost  or  quite  inert  in 
its  action  on  the  round woi'ms.  Thus,  while  santonin  killed  the  round- 
worm  in  an  hour,  koosso  did  not  produce  the  effect  under  fifteen  hours, 
and  took  rank  with  gentian,  anise,  and  camphor.  (Ibid.,  p.  206.) 

Administration.  The  ordinary  mode  of  exhibiting  koosso,  is  to  give 
the  flower  itself  in  powder.  The  dose  is  half  an  ounce  for  an  adult,  to 
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be  diminished  for  children,  though  in  somewhat  less  proportion  than  is 
requisite,  in  relation  to  medicines  more  energetic  than  this  in  their  ac- 
tion on  the  human  system.  The  worm  probably  requires  as  much  to 
poison  it  in  a  child  as  in  an  adult ;  but,  from  the  comparatively  small 
extent  of  bowels  in  the  former,  a  larger  proportion  would  come  in  con- 
tact with  the  parasite  in  a  given  time.  To  a  child  two  or  three  years 
old  the  dose  may  be  from  one  to  two  drachms.  The  medicine  should 
be  taken  on  an  empty  stomach,  and  the  previous  administration  of  a 
cathartic  is  desirable.  The  powder  should  be  stirred  up  in  half  a  pint 
of  warm  water,  and  taken  in  two  or  three  draughts  at  short  intervals, 
to  obviate  nausea.  Should  no  operation  take  place  upon  the  bowels  in 
three  or  four  hours,  a  dose  of  castor  oil  or  other  brisk  cathartic  should 
be  given.  In  general,  more  or  less  of  the  worm,  and  not  unfrequently 
the  whole  of  it,  comes  away  after  the  administration  of  a  single  dose. 
If  not,  another  trial  may  be  made  in  a  few  days,  and  the  dose  increased, 
even  to  an  ounce  if  found  necessary. 

The  British  Pharmacopoeia  directs  an  infusion  (!NFUSUM  Cusso, 
Infusion  of  Kousso,  in  English,  Br.)  to  be  made  by  macerating  for  fifteen 
minutes  one-quarter  of  an  avoirdupois  ounce  in  four  fluidounces  of  boil- 
ing distilled  water.  The  whole  is  taken  for  a  dose,  without  straining. 


X.  PUMPKIN  SEEDS. 

PEPO.  U.S. 

Much  attention  was  a  few  years  since  drawn  to  the  seeds  of  the  com- 
mon pumpkin,  Cucurbila  Pepo,  as  a  remedy  in  tapeworm.  Something 
had  been  long  known  of  the  presumed  efficacy  of  these  seeds ;  but  it  was 
from  statements  published  in  our  own  journals  of  their  efficiency  in  in- 
dividual cases,  that  they  have  recently  come  into  notice,  whether  in 
Europe  or  this  country.  The  reader  will  find  a  brief  history  of  the 
remedy  in  the  twelfth  edition  of  the  U.  S.  Dispensatory  (page  639). 
Since  the  publication  of  the  statements  there  made,  other  confirmatory 
evidence  has  been  adduced,  and  a  case  has  fallen  within  my  own  knowl- 
edge, which  had  gone  through  a  course  of  treatment  with  all  the  most 
efficient  remedies  in  tapeworm,  koosso  alone  excepted,  with  but  partial 
effect,  in  which  the  pumpkin  seeds  proved  promptly  successful.  There 
seems  little  room  to  doubt  their  extraordinary  efficiency ;  I  say  extraor- 
dinary, in  consideration  of  their  perfect  blandness  and  harmlessiiess,  so 
far  as  is  known,  in  their  action  upon  the  human  economy.  Two  ounces 
are  usually  given  for  a  dose.  Like  the  other  authelmintics,  they  should 
be  taken  upon  an  empty  stomach  ;  and  the  best  period  of  the  day  is  the 
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morning,  before  breakfast.  They  may  be  administered  in  the  form  of  an 
electuary,  prepared  by  first  depriving  them  of  their  outer  covering,  and 
then  rubbing  them  into  a  paste  Avith  sugar  and  a  little  water.  But  a 
more  elegant  plan  is  to  form  them  into  an  emulsion,  by  rubbing  them 
thoroughly  first  with  a  little  sugar,  and  then  with  from  eight  to  twelve 
fluidounces  of  water  gradually  added.  The  whole  quantity  should  be 
taken  on  one  occasion,  but  in  successive  draughts.  In  about  two  hours, 
they  should  be  followed  by  a  full  dose  of  castor  oil.* 


XL  CALOMEL. 

We  have  so  often  repeated  the  officinal  title  of  this  medicine,  that  we 
may  be  excused  for  adopting  here,  at  the  close,  the  simple  name  which 
preceded  all  the  others,  and  will  probably  survive  them.  There  seems, 
in  the  influence  of  mercury,  something  even  more  noxious  for  the  Jower 
grades  of  animals  than  for  man.  In  Magendie's  Journal  de  Physiologic 
Experimentale  (i.  105)  is  an  account  of  experiments  by  M.  Gaspard, 
which  prove  the  extraordinary  incompatibility  of  the  mercurial  influence 
with  insect  life.  It  is  well  known  that  solutions  of  corrosive  sublimate, 
of  very  moderate  strength,  are  among  the  most  effective  poisons  for  the 
animals  that  infest  the  exterior  of  the  body.  The  biniodide  of  mercury 
is  said  to  be  still  more  effectual.  It  seems  also  that  they  are  equally 
poisonous  to  the  parasites  of  the  interior,  when  they  can  be  brought 
into  contact  with  them.  Kuchenmeister  found  the  roundworm  to  be 
killed  by  corrosive  sublimate  in  from  one  to  two  hours.  But  the  diffi- 
culty is  to  bring  these  soluble  salts  of  mercury  into  contact  with  the 
worms  in  the  small  intestines,  without  administering  them  so  largely  as 
to  be  hazardous  to  the  patient.  The  same  is  not  the  case  exactly  with 
the  threadworm,  upon  which  they  can  be  brought  to  bear  directly. 
Trousseau  and  Pidoux  have  found  injections  of  the  biniodide  and  bi- 
chloride of  mercury  extremely  effective  in  ascarides  of  the  rectum.  To 
an  adult  they  administer,  two  or  three  days  successively,  an  enema  con- 
sisting of  a  quart  of  water,  in  which  five  centigrammes  (about  three- 
fourths  of  a  grain)  of  the  biniodide  are  dissolved,  by  means  of  one-tenth 

*  Slippery  Elm  Bark.  Dr.  J.  R.  Dowler,  of  Beardstown,  Illinois,  having  found 
that  a  child,  who  had  chewed  and  swallowed  portions  of  slippery  elm  bark,  dis- 
charged sections  of  tapeworm,  and  having  afterwards  obtained  the  same  eftect  re- 
peatedly from  the  use  of  the  same  means,  was  convinced  that  he  had  found  an  effi- 
cient anthelmintic  in  this  bark,  and  subsequently  used  it  successfully  in  the  case  of 
an  adult  affected  with  the  same  disease.  Dr.  Dowler  is  probably  right  in  believing 
that  the  remedy  acted  mechanically,  the  worm  being  alive  when  discharged.  (Boston 
Med.  and  Surg.  Journ.,  March  16,  1865,  p.  132.)—  Note  to  the  third  edition. 
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of  iodide  of  potassium,  or  they  use  the  same  quantity  of  corrosive  subli- 
mate without  such  addition.  To  children  only  one-fourth  or  one-fifth  of 
this  quantity  is  given.  They  have  rarely  failed  of  success.  They  advise 
the  repetition  of  the  remedy  a  fortnight  afterwards,  and  another  repeti- 
tion at  the  end  of  four  or  five  weeks.  (Trait,  de  Therap.,  etc.,  4e  ed., 
i.  209.) 

Calomel  has  long  enjoyed  great  reputation  as  an  anthelmintic  against 
the  roundworm ;  and  it  is  certainly  among  the  most  efficacious.  On  the 
tapeworm  it  produces  little  effect.  It  is  possible  that,  as  slowly  dis- 
solved through  the  agency  of  the  chlorides  in  the  bowels,  it  may  act  on 
the  worm  directly  with  a  poisonous  influence;  but  it  has  probably  also 
another  mode  of  action.  Every  physician  must  have  noticed  that,  in 
attacks  of  bilious  vomiting  and  purging,  or  of  bilious  diarrhoea  alone, 
roundworms,  if  existing  in  the  bowels,  are  apt  to  be  evacuated.  It  is 
probable  that  they  are  poisoned,  or  rendered  uncomfortable  and  debili- 
tated, by  the  same  irritant  influence  of  the  morbid  bile  which  causes 
spasm  of  the  stomach  and  bowels,  with  cholera  or  diarrhoea,  in  man. 
Now  calomel  is  characterized  by  the  abundance  of  the  bilious  discharges 
which  it  provokes,  and  these,  too,  not  unfrequently  of  a  highly  irritant 
character  It  is  probable,  therefore,  that  it  acts  as  a  vermifuge  mainly 
through  the  acrid  bile,  the  production  of  which  it  stimulates.  Adding 
this  effect  to  its  poisonous  action  as  a  mercurial,  and  its  purgative  opera- 
tion, we  can  well  understand  how  the  medicine  should  have  obtained  the 
reputation  it  has  long  possessed  in  this  respect. 

Calomel  is  given  as  an  anthelmintic  in  the  ordinary  purgative  doses. 
(See  vol.  ii.  p.  561.)  It  is  most  conveniently  administered  at  bedtime, 
and  folloAved  by  a  dose  of  castor  oil  in  the  morning,  so  as  to  insure  its 
action  on  the  bowels.  It  is  peculiarly  adapted  to  infantile  cases,  and 
may  with  great  propriety  be  given  with  spigelia,  or  any  other  ordinary 
vermifuge. 


The  above  list  of  anthelmintics  includes  the  most  effective  remedies 
belonging  to  this  class ;  but  it  might  be  greatly  extended ;  for  there  is  a 
very  large  number  of  substances,  possessed  of  more  or  less  vermifuge 
power,  which  have  been  and  still  are  occasionally  used.  Among  these 
may  be  particularized  olive  oil,  castor  oil,  croton  oil,  black  hellebore, 
gamboge,  colocynth,  scammony,  and  cevadilla,  belonging  to  the  cathar- 
tics ;  quassia,  wormwood,  and  tansy,  to  the  tonics ;  assafetida,  valerian, 
and  garlic,  to  the  nervous  stimulants ;  camphor,  to  the  cerebral  stimu- 
lants ;  tobacco  and  peach  leaves,  to  the  nervous  sedatives ;  creasote  and 
petroleum,  to  the  stimulating  diuretics;  and  rue,  saviiie,  and  our  native 
Juniperus  Virginiana,  to  the  emmenagogues.  Among  mineral  sub- 
stances, the  powder  of  tin  and  iron  filings,  which  act  mechanically, 
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and  lime-water,  common  salt,  tartar  emetic,  sulphate  of  iron,  and  arsen- 
ious  acid,  which  arc  supposed  to  poison  the  worms,  may  also  be  added 
to  the  catalogue.  Almost  all  of  these  have  been  treated  of  in  different 
parts  of  this  work,  and  their  supposed  anthclmintic  virtues  incidentally 
referred  to. 

Under  the  name  of  kameela  or  reroo,  a  medicine  was  a  few  years 
since  brought  to  the  notice  of  the  Western  world  from  India,  where  it 
was  in  use  as  a  powerful  vermifuge,  being  considered  especially  effica- 
cious in  tapeworm.  It  is  obtained  from  a  euphorbiaceous  plant  called 
Eottlera  tinctoria,  and  consists  of  a  powder  mixed  with  hairy  spicula 
brushed  off  from  the  outer  surface  of  the  fruit.  It  is  of  a  dark-reddish 
colour  and  peculiar  heavy  odour,  and  when  swallowed  operates  as  a  ca- 
thartic, and  in  large  doses  as  an  emetic.  The  reports  in  its  favour,  made 
by  the  British  army  surgeons  in  India,  have  in  some  degree  been  con- 
firmed by  the  experience  of  physicians  in  England  ;  but  it  has  scarcely 
yet  come  into  such  extensive  use,  or  acquired  a  reputation  so  well  estab- 
lished, as  to  merit  a  place  among  our  standard  remedies.  Some  doubts 
have  existed  whether  it  simply  expels,  or  positively  kills  the  worm ;  but 
the  weight  of  testimony  is  in  favour  of  the  latter  mode  of  action.  It  is 
used  extensively  as  a  remedy  against  the  tapeworm.  From  one  to  four 
drachms  of  the  powder  may  be  given  to  an  adult;  or  a  tincture  may  be 
prepared  with  four  ounces  of  the  powder  to  a  pint  of  alcohol,  and  given 
in  the  dose  of  from  one  to  four  fluidrachms. 


II. 
ANTIZYMOTICS. 

As  here  used,  this  term  is  intended  to  apply  to  substances  which 
prevent,  destroy,  or  render  inoperative  all  microscopic  living  things 
which  are  hostile  to  human  health.  There  are  two  distinct  sets  of  these 
existences;  one,  the  individuals  of  which  make  their  home  in  some 
special  structure  of  the  body,  generally  on  the  surface,  there  propagating, 
and  acting  as  causes  of  diseases  more  or  less  chronic,  such  as  the  itch 
insect  and  the  fungus  of  scald-head ;  the  other,  operating  by  setting  on 
foot  series  of  changes  in  the  matter  around  them,  called  fermentations, 
which  either  generate  without  the  system  peculiar  morbific  influences,  or 
taking  place  in  the  system,  produce  specific  diseases  by  a  direct  action 
upon  it.  Now  it  is  obvious,  from  the  origin  of  the  term  antizymotic 
(avri,  against,  and  Cu/^?,  ferment),  that  strictly  speaking  it  is  applicable 
only  to  the  latter  of  these  two  categories ;  but,  as  the  particular  articles 
of  the  class  have  an  equal  influence  on  the  former,  and  are  indeed  the 
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very  means  employed  for  their  destruction,  and  the  cure  of  the  diseases 
they  produce,  there  is  no  good  practical  reason  for  making  distinct  classes 
of  them ;  the  learner  being  guarded  against  error  by  the  preliminary  ex- 
planation here  given.  In  fact,  it  was  from  their  known  efficiency  in  the 
treatment  of  the  invisible  cutaneous  parasites,  that  the  particular  mem- 
bers of  the  class  suggested  themselves  as  proper  remedies  against  zymotic 
causes  of  disease.  This  is  especially  the  case  with  sulphurous  acid  and. the 
sulphites,  which  were  first  employed,  at  the  suggestion  of  Prof.  Graham, 
of  London,  for  the  destruction  of  the  human  parasites,  from  their  known 
deleterious  influence  on  the  lower  forms  of  organization  out  of  the  body. 
The  subject,  however,  of  fermentation  itself  requires  a  brief  development, 
before  we  can  enter  understandingly  on  the  consideration  of  the  influ- 
ences opposed  to  it. 

Chemists  have  now  for  many  years  been  familiar  with  the  fact,  that 
there  are  various  substances  which,  when  in  contact  with  certain  other 
bodies,  have  the  power,  without  undergoing  themselves  any  appreciable 
change,  of  setting  on  foot  in  the  latter  chemical  reactions,  which  result 
in  their  decomposition,  and  the  formation  of  altogether  new  products. 
Thus,  to  cite  an  illustrative  fact,  already  well  known  to  the  reader,  the 
emulsin  of  bitter  almonds,  in  contact  with  the  amygdalin  of  the  same 
fruit  and  water  superadded,  causes  a  reaction  between  these  two  sub- 
stances, resulting  in  the  generation  of  the  oil  of  bitter  almonds  contain- 
ing hydrocyanic  acid,  while  the  emulsin,  so  far  as  is  known,  remains  un- 
altered. There  are  many  other  examples  of  a  similar  character.  The 
agent  here,  in  the  absence  of  any  real  explanation,  is  said  to  operate 
by  its  presence ;  and  the  process  is  designated  as  the  action  of  presence. 
The  term  catalysis,  of  Greek  origin,  signifying  from  its  etymology 
(za.Ta?.u(Ttff)  dissolution  or  destruction,  has  also  been  applied  to  the  pro- 
cess, and  the  action  is  denominated  catalytic;  but  it  is  obvious  that  this 
explains  nothing.  Now  fermentation  was  considered  as  belonging  to 
the  same  category  ;  the  ferment  acting  by  its  presence,  or  catalytically,  in 
producing  change  in  other  bodies;  as  in  the  example  of  the  common 
vinous  fermentation,  in  which  yeast,  introduced  into  a  mixture  of  sugar 
and  water,  at  a  certain  temperature,  gives  rise  to  a  series  of  changes  in 
the  sugar,  resulting  in  the  production  of  alcohol  and  carbonic  acid;  the 
yeast,  as  was  supposed,  remaining  unchanged,  or  at  least  not  being  con- 
cerned in  the  changes  referred  to  except  as  their  cause.  Liebig  at- 
tempted an  explanation  of  the  phenomena  by  considering  the  yeast  or 
ferment  as  a  nitrogenous  body  in  the  course  of  decomposition,  and  £he 
change  in  the  sugar  as  being  produced  merely  by  a  sort  of  sympathy 
with  that  going  on  in  the  ferment;  the  action  of  decomposition  in  one 
body  giving  rise  to  a  similar  action  of  decomposition  in  another,  by 
simple  contact.  But  this  is  in  fact  no  explanation,  and  expresses  little 
more  than  the  influence  of  presence.  At  length,  however,  it  was  found 
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that  in  vinous  fermentation  there  is  always  present  an  organized  living 
being,  a  microscopic  fungus,  which  increases  with  the  continuance  of 
the  process,  and  may  fairly  be  deemed  an  essential  accompaniment. 
It  is  now  generally  admitted  that  the  yeast  plant  is  the  real  agent  of  all 
the  changes;  that,  for  the  necessities  of  its  growth  and  propagation,  it 
decomposes  the  sugar,  and  appropriating  a  portion,  leaves  the  residue 
to  assume  other  forms.  But  the  alcoholic  fermentation  is  not  the  only 
one.  Numerous  others  are  known,  each  producing  a  special  result ;  and 
the  researches  of  Pasteur  leave  little  room  for  doubt,  that  each  of  these 
fermentations  is  attended  with  a  peculiar  organized  living  microscopic 
being,  vegetable  or  animal,  upon  which  in  fact  it  depends,  and  for  the 
support  and  propagation  of  which  it  seems  to  be  specially  designed. 
Even  the  changes  which  take  place  in  putrefaction  have  been  placed  in 
the  same  category  of  processes;  and  this,  like  all  other  fermentations,  is 
thought  to  depend  on  a  living  cause.  The  degradation  of  pus,  either  in 
the  body  or  out  of  it,  probably  belongs  to  the  same  set  of  actions,  and, 
like  all  other  fermentations,  is  a  vital  process.  Now  whether  we  con- 
sider this  living  cause  as  a  separate  organized  being  derived  from  a 
distinct  germ,  and  producing  the  germs  of  a  similar  growth  elsewhere, 
or  whether  we  adopt  the  hypothesis  of  Dr.  Lionell  Beale  that  it  is 
merely  a  portion  of  the  living  matter  of  the  body,  retaining  life  after 
leaving  it,  and  undergoing  a  new  development  under  different  circum- 
stances, the  result  for  our  purposes  is  the  same.  Advancing  a  step  fur- 
ther, we  can  easily  conceive  that  pus  thus  changed,  if  it  re-enter  the 
system,  and  its  living  portion  find  its  way  into  the  blood,  may  pro- 
duce there  a  similar  series  of  changes,  resulting  in  its  own  increase, 
and  various  morbid  phenomena  consequent  upon  this  altered  state  of 
the  blood.  Hence  the  disease  named  pyaemia,  or  more  properly  puru- 
lent infection  of  the  blood;  for  it  is  not  the  mere  presence  of  pus  in  the 
blood  that  causes  the  phenomena,  but  the  fermentative  process  with 
its  vital  cause.  As  putrefying  animal  substances,  whether  liquid  or 
solid,  undergo  in  their  putrefaction  a  species  of  fermentation  depend- 
ing on  a  peculiar  living  agent,  the  entrance  of  this  agent  into  the 
blood  may  give  rise  to  a  similar  fermentation  with  a  multiplication 
of  itself;  and  thus  we  have  another  series  o/  morbid  phenomena, 
which  have  been  denominated  septicaemia  (putridity  of  the  blood),  and 
which  consists  essentially  of  a  typhoid  state  of  system,  with  a  strong 
tendency  to  obstinate  gastro-enteritis,  and  not  unfrequently  extensive 
ulceration  in  the  bowels.  Proceeding  still  further,  it  is.  easy  to  con- 
ceive that  all  strictly  contagious  diseases,  and  all  the  febrile  affections, 
whether  contagious  or  not,  depending  on  special  aerial  contaminations, 
may  also  have  as  their  cause  each  one  a  peculiar  living  microscopic 
being,  which,  generated  either  within  the  system,  or  through  a  fermenta- 
tion of  its  own,  is  capable  of  producing,  when  absorbed,  a  peculiar 
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disease,  and  only  that  one.  Hence  small-pox,  scarlatina,  diphtheria, 
typhus,  erysipelas,  plague,  etc.,  and  even  cholera  may  be  ranked  in 
the  same  association.  In  each  of  these  cases,  and  all  others  of  a 
similar  kind,  the  living  cause,  having  found  its  way  into  the  blood,  sets 
in  action  a  series  of  changes  in  the  constituents  of  that  fluid,  attended 
with  characteristic  morbid  phenomena,  and,  in  the  contagious  diseases, 
with  a  propagation  of  the  cause,  resulting  either  in  the  death  of  the 
patient,  or  in  recovery  after  a  more  or  less  protracted  struggle,  with  a  dis- 
charge from  the  system  of  the  oifending  cause,  and  all  its  morbid  pro- 
ducts. Admitting  all  this,  we  but  advance  one  step  by  supposing,  that 
certain  substances  are  noxious  to  these  microscopic  beings,  and,  without 
chemically  acting  on  them,  are  nevertheless  capable  of  even  destroying 
them  while  engaged  in  the  process  of  fermentation,  whether  without  or 
within  the  body.  These  are  true  zymotics.  Hitherto  what  has  been 
said  is,  to  a  considerable  extent,  theoretical.  But  it  is  not  without  the 
support  of  experiment  and  observation. 

In  this  relation,  the  remarkable  experiments  of  Dr.  G.  Polli,  of  Milan, 
merit  particular  notice.  They  were  made  on  clogs.  Into  the  veins  of  one 
he  injected  pus,  which  was  followed  by  symptoms  ofpyaBmia  or  purulent 
infection,  with  multiple  abscess.  Into  a  second  he  injected  putrid  matter, 
and  produced  an  attack  of  septicasmia,  marked  by  typhous  phenomena, 
with  gastro-enteritis,  and  extensive  intestinal  ulceration.  To  a  third  the 
contagious  matter  of  glanders  was  administered  in  the  same  manner, 
and  was  followed  by  an  attack  of  that  disease.  He  thus  satisfied  him- 
self, that  these  various  affections  were  owing  to  a  specific  poison  in  the 
blood.  The  question  then  occurred  whether  it  might  not  be  possible  to 
neutralize  these  specific  poisons,  and  thus  prevent  their  action  on  the 
system.  To  solve  this  question,  he  had  recourse  to  sulphurous  acid  and 
the  sulphites,  which  were  known  to  arrest  all  forms  of  organic  fermenta- 
tion, and  of  putrefactive  metamorphosis  of  animal  solids  and  liquids. 
Having  first  proved  their  entire  want  of  injurious  influence  on  the 
healthy  animal,  he  selected  several  dogs,  and,  having  administered  one 
of  these  salts  to  a  portion  of  the  animals,  and  none  to  others,  he  injected 
the  poisonous  material  as  before,  and  found  that,  while  the  unprotected 
animals  were  destroyed  by  it,  those  to  which  the  antidote  had  been  given 
in  small  quantities  suffered  moderately  from  the  poison,  while  those  to 
which  it  had  been  given  largely  escaped  entirely.  Dogs,  moreover,  in 
which  putrid  blood  was  injected,  previously  diluted  with  a  solution  of  the 
sulphite,  were  saved  by  this  precaution.  These  experiments  seemed  to 
determine  the  possibility  of  protecting  the  system  against  the  fermentative 
poisons.  They  were  sufficiently  conclusive  to  justify  Dr.  Polli  in  claiming 
for  certain  antizymotics  the  power  of  favourably  modifying,  perhaps  of 
arresting  or  preventing  all  that  class  of  diseases  which,  whether  con- 
tagious or  not,  are  produced  by  the  absorption  of  a  specific  poison  having 


DIV.  II.]  ANTIZYMOTICS. — HEAT. EXTREME    COLD.  941 

the  fermentative  character.  Experience  has  not  yet  been  sufficient  to 
warrant  a  positive  decision  in  favour  of  the  views  of  Dr.  Polli,  to  their  full 
extent ;  but  the  reports  made  by  those  who  have  given  the  antizymotic 
agents  a  fair  trial  are  so  decidedly  to  their  advantage,  that  we  may  be 
justified  in  hoping  for  the  most  favourable  results.  When  treating  on 
sulphurous  acid  and  the  sulphites,  the  opportunity  will  be  offered  of 
entering  more  into  detail  in  relation  to  their  action.  Hitherto  the  remarks 
concerning  them  have  been  merely  illustrative  of  the  general  subject 
under  discussion. 

Though  there  are  many  substances  which  are  known  to  act  as  poisons 
to  the  lower  forms  of  organic  life,  yet  there  are  but  few  which  are  ad- 
mitted into  the  present  class,  because  it  is  requisite  that  they  should 
possess  this  power,  without  at  the  same  time  being  noxious  to  man,  so  as 
to  prevent  their  application.  Arsenic  and  corrosive  sublimate  are  para- 
siticides, yet  in  order  to  produce  their  effects  when  internally  admin- 
istered, they  must  be  given  in  quantities  which  would  be  fatal  to  the 
patient.  These  substances,  and  others  like  them,  may  be  and  are  fre- 
quently used  in  embalming,  and  in  preserving  bodies  for  dissection,  but 
they  do  not  strictly  belong  to  the  class  of  remedies  we  are  now  con- 
sidering. The  antizymotics  here  recognized,  may  all  be  ranked  in  two 
sets,  one  represented  by  sulphurous  acid  and  the  sulphites,  the  other  by 
carbolic  and  cresylic  acids  and  creasote.  These  will  be  fully  considered. 
Should  others  seem  to  claim  some  notice,  they  wTill  be  briefly  referred  to 
in  a  subordinate  position. 

HEAT  is  among  the  most  efficient  antizymotics,  if  sufficiently  elevated. 
At  the  temperature  of  boiling  water,  almost  all  living  things  perish;  so 
that  an  effectual  method  of  treating  clothing,  bedding,  and  all  other  ma- 
terials which  may  have  been  contaminated  by  contagious  matter  from  the 
sick,  or  been  exposed  to  an  atmosphere  pervaded  by  the  animated  causes 
of  disease,  and  may  thus  contain  the  germ  of  any  morbid  fermentative 
agency,  is  to  boil  them  in  water,  or  to  expose  them  in  an  oven  to  a  heat 
of  at  least  212°.  According  to  Pasteur,  however,  who  is  one  of  the 
highest  authorities  on  this  subject,  there  are  fungi  the  spores  of  which 
will  support  a  boiling  temperature,  and  to  destroy  which  it  is  necessary 
to  expose  them  to  a  heat  sufficient  to  decompose  them.  But  such  fungi 
have  not,  I  believe,  been  recognized  among  those  which  are  capable  of 
producing  disease  in  man ;  and,  should  their  existence  be  suspected  in  any 
case,  the  heat  necessary  for  their  destruction  can  easily  be  commanded. 

EXTREME  COLD  always  suspends  fermentation;  and  hence  epidemic 
diseases  dependent  on  aerial  poisons  are  generally  checked  in  winter. 
Such  is  the  case  with  cholera,  yellow  fever,  and  malarial  disease ;  and 
in  some  instances  the  germs  appear  to  be  completely  destroyed,  so  as 
not  to  revive  on  the  return  of  warm  weather.  This  seems  to  be  par- 
ticularly the  case  with  those  which  are  indigenous  in  tropical  latitudes, 
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and  only  occasionally,  under  peculiarly  favourable  circumstances,  make 
inroads  into  colder  regions.  Generally,  however,  the  winter  only  pre- 
vents their  development  without  destroying  their  spores  or  ova;  and, 
with  favouring  influences,  these  may  be  developed  with  the  returning 
warmth,  and  resume  their  fatal  activity.  Still,  it  will  always  be  ad- 
visable to  avail  ourselves  of  the  antizymotic  agency  of  cold ;  and  when- 
ever any  disease  has  prevailed  traceable  to  such  a  cause,  dwellings  of 
all  kinds  which  may  possibly  have  been  infected,  should,  after  the  re- 
moval of  the  sick,  be  freely  exposed,  for  a  certain  time,  to  the  coldest  air 
of  winter.  Had  such  a  precaution  been  taken  at  Moscow,  where  on  one 
occasion  the  cholera  survived  the  winter,  in  consequence  of  the  summer 
heat  which  is  constantly  maintained,  during  the  cold  weather,  throughout 
their  immense  dwellings,  the  experience  of  that  city  would  probably  have 
corresponded  with  that  of  all  the  other  large  towns,  in  cold  or  temperate 
latitudes,  in  which  winter  puts  an  end  to  that  fearful  epidemic. 


I.  SULPHUR. 

Before  considering  the  compounds  of  sulphur,  which  hold  so  high  a 
rank  among  the  antizymotics,  it  may  not  be  out  of  place  to  treat  of 
that  element  uncombined,  in  its  relation  to  the  present  subject.  Though 
the  influence  of  sulphur  over  fermentation  has  not,  so  far  as  I  know, 
been  fully  tested,  yet  there  is  no  doubt  that  it  is  extremely  hostile  to 
the  lower  organisms,  both  animal  and  vegetable.  The  certainty  with 
which  it  cures  scabies  is  an  evidence  of  its  power  of  destroying  the  itch- 
insect;  and  its  efficiency  in  the  prevention  or  cure  of  the  disease  which 
has  of  late  years  been  so  injurious  to  the  vine,  in  the  wine-growing 
countries  of  Europe,  arises  from  a  similar  action  on  the  microscopic 
fungus  on  which  that  disease  depends.  It  is  extremely  probable  that  it 
is  equally  capable  of  destroying  the  vital  principle  of  different  ferments; 
but  the  greater  efficiency  and  facility  of  application  of  those  of  its  com- 
pounds which  are  now  to  engage  our  attention,  render  a  recourse  to  it, 
uader  ordinary  circumstances,  unnecessary.* 

*  There  is  an  application  of  sulphur  which  has  often  suggested  itself  to  me,  as 
promising  very  beneficial  results  in  our  agriculture,  could  it  be  made  with  i-umcient 
economy.  I  refer  to  the  prevention  of  the  so-called  red  rust,  which  is  so  destructive 
to  our  wheat  crop  in  certain  seasons.  This  disease  of  the  wheat  is  probably  owing 
to  a  minute  fungus,  which  attacks  the  surface  of  the  stalk  when  the  grain  is  form- 
ing, and  so  far  disorganizes  it  as  to  prevent  the  ascent  of  nutriment  to  (he  young 
grain,  the  development  of  which  is  thus  prevented.  Now  if  sulphur  should  prove  as 
fatal  to  this  cryptogam  as  to  that  of  the  vine,  it  might  possibly,  if  duly  applied, 
save  the  crop.  The  question  of  its  usefulness,  however,  is  one  which  can  only  be 
practically  solved,  whether  in  regard  to  the  point  of  efficiency  or  economy. 
to  the  third  edition.) 
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II.  SULPHUROUS  ACID. 

This  has  been  treated  of  in  reference  to  its  preparation,  sensible  and 
chemical  properties,  and  medical  uses,  at  page  412  of  the  present  vol- 
ume.* We  have  to  consider  it  here  chiefly  in  its  relations  to  the 
present  class  of  medicines.  Sulphurous  acid  is  at  once  a  powerful  dis- 
infectant and  antizymotic ;  that  is,  it  destroys  through  its  deoxidizing 
property  offensive  and  noxious  effluvia,  and  prevents  their  production  by 
arresting  completely  the  fermentative  processes  in  which  these  effluvia 
originate.  From  the  earliest  records  of  history,  we  have  evidence  of  its 
employment  as  a  disinfectant.  It  has  long  been  known  to  have  the  power 
of  discharging  organic  colours,  and  it  was  much  employed  in  bleaching 
before  chlorine  was  discovered.  It  has  been  proved  on  trial  to  correct 
offensive  odours  very  promptly.  Dr.  Angus  Smith  and  Dr.  Dewar  have 
experimentally  demonstrated  that  it  will  protect  fresh  meat  from  putre- 
faction, and  preserve  it  in  a  state  perfectly  fit  for  use;  and  Mr.  Crooks, 
famous  for  his  investigations  as  to  the  means  .of  preventing  the  cattle- 
plague,  which  has  recently  devastated  the  pastures  and  cattle-stalls  in 
some  parts  of  Europe,  has  conclusively  shown  that  it  has  the  power  of 
arresting  fermentation,  and  of  destroying  the  vitality  of  the  germs  on 
which  that  process  depends.  It  may  not  be  so  efficient  to  this  end  as 
the  carbolic  acid  and  other  derivatives  of  coal  tar,  but,  according  to  Mr. 
Crooks,  it  may  be  advantageously  employed  as  an  auxiliary  to  those 
agents  in  checking  the  progress  of  pestilence.  It  is  usually  employed 
for  these  purposes  in  its  gaseous  state. 

One  of  the  advantages  of  sulphurous  acid  gas,  as  an  antizymotic,  is  its 
affinity  for  moisture,  by  means  of  which  organic  germs,  which  have  a 
strong  tendency  to  attach  themselves  to  the  watery  vapour  of  the  at- 
mosphere, are  brought  more  completely  within  the  influence  of  the  acid. 
The  objection  has  been  urged  against  it,  that,  through  its  affinity  for 
oxygen,  it  is  converted  into  sulphuric  acid,  which  materially  injures  the 
fabrics  which  may  be  exposed  to  its  action;  but  this  disadvantage  can 
readily  be  guarded  against  by  due  precaution.  The  gas  is  peculiarly 
adapted  to  the  disinfection  of  unoccupied  apartments,  whether  of  private 
dwellings,  of  hospitals,  prisons,  ships,  etc.;  and  may  be  resorted  to  in 
some  instances  when  chlorine  might  be  objectionable,  in  consequence  of 
white-wash  on  the  walls,  which,  as  already  stated,  forms  with  the  latter  a 
deliquescent  chloride,  by  which  the  air  is  kept  in  a  state  of  dampness. 

*  A  remark  made  in  that  place,  rather  depreciating  the  value  of  sulphurous  acid 
as  a  disinfectant,  requires  some  explanation.  It  was  made  at  a  time  when  experi- 
ments had  not  yet  demonstrated  its  extraordinary  powers;  and  escaped  the  notice 
of  the  author  when  revving  that  part  of  the  work,  or  would  have  been  modified  in 
accordance  with  his  present  views  on  the  subject.  (Note  to  the  third  edition.) 
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* 

Sulphurous  acid,  on  the  contrary,  forms  with  the  lime  a  perfectly  dry 
sulphite,  which  has  to  a  certain  extent  the  powers  of  the  acid,  and 
therefore  continues  to  exercise  a  disinfectant  influence  for  a  considerable 
time. 

Gaseous  sulphurous  acid  is  readily  obtained  by  the  combustion  of  sul- 
phur, a  little  of  which,  placed  in  suitable  vessels,  and  set  on  fire,  will 
answer  for  the  fumigation  of  the  air  to  any  desirable  extent.  The  exces- 
sively irritating  property  of  the  gas,  and  its  suffocative  effect  when  in- 
haled, render  it  necessary  that  no  living  person  or  domestic  animal 
should  be  exposed  to  its  action;  and  fabrics,  moreover,  which  might 
suffer  injury  from  its  decolorizing  power,  or  its  chemical  action  in  the 
state  of  sulphuric  acid  into  which  it  passes,  should  be  effectually  pro- 
tected or  removed.  Happily,  the  intensity  of  its  effect  on  the  nostrils, 
even  in  very  small  quantity,  gives  sufficient  warning  to  escape.  It 
should  never  be  employed  in  the  chambers  of  the  sick  while  occupied. 

In  the  liquid  form,  which  is  that  of  water  impregnated  by  the  gas  (see 
page  412),  it  is  comparatively  little  used;  though  I  have  no  doubt  that 
it  would  prove  very  betfeficial,  applied  as  a  wash  to  surfaces  to  which 
the  germs  of  contagion  or  infection  might  be  adhering,  or  mixed  with 
liquids  or  solids  in  which  morbific  fermentative  processes  might  be 
going  on. 


III.  SULPHITES. 

These  are  compounds  of  sulphurous  acid  and  salifiable  bases,  and  are 
employed,  almost  to  the  exclusion  of  sulphur  itself  and  sulphurous  acid,  as 
internal  remedies  or  prophylactics,  in  diseases  supposed  to  have  a  zymotic 
origin.  The  special  salts  employed  are  the  sulphites  of  soda,  potassa, 
ammonia,  magnesia,  and  lime.  These  salts  are  prepared  by  passing 
sulphurous  acid  through  a  solution  of  the  alkalies  or  their  carbonates. 
Such  at  least  is  the  case  with  the  sulphites  of  soda,  potassa,  and  ammo- 
nia; but  the  less  soluble  of  these  salts,  as  the  sulphites  of  magnesia  and 
lime,  are  more  conveniently  prepared  in  the  way  of  double  decomposi- 
tion. If  one  of  the  soluble  sulphites,  but  especially  sulphite  of  soda  or 
ammonia,  be  added  to  a  soluble  salt  of  the  base,  the  sulphite  of  which  it 
is  designed  to  prepare,  as  the  chloride  of  magnesium  or  calcium,  in  so- 
lution, the  sulphite  of  the  base  employed,  as  of  magnesia,  or  of  lime, 
will  be  precipitated.  The  sulphite  of  lime,  however,  may  be  pro- 
cured, like  the  alkaline  sulphites,  by  passing  the  acid  gas  through 
lime  suspended  in  water.  (Thenard.)  In  all  instances,  the  evaporation 
should  be  carefully  conducted  so  as  not  to  drive  off  the  acid,  and  with  as 
little  exposure  to  the  air  as  possible;  as  the  sulphites ^in  solution  are 
strongly  disposed  to  absorb  oxygen  from  the  air,  and  thus  pass  into  the 
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state  of  sulphates.  Even  in  the  solid  condition,  they  slowly  undergo  the 
same  change;  and  they  should,  therefore,  when  prepared,  be  kept,  so  far 
as  can  be  conveniently  done,  from  contact  with  the  atmosphere. 

These  salts  have  in  general  a  sulphurous  taste,  and,  on  exposure 
to  heat,  or  by  the  addition  of  an  acid,  emit  the  characteristic  odour  of 
sulphurous  acid,  familiar  to  every  one  as  that  arising  from  a  burning 
sulphur  match.  As  before  stated,  they  are  disposed  to  absorb  oxygen 
from  the  air,  and  are  finally  converted  into  sulphates.  They  are  distin- 
guishable from  the  hyposulphites,  which,  though  occasionally  used,  are 
thought  to  be  less  efficient,  by  depositing  no  sulphur  when  their  solution 
is  treated  with  diluted  sulphuric  acid.  In  both  kinds,  sulphurous  acid 
escapes,  known  by  its  peculiar  odour;  but  with  the  hyposulphites  a 
deposit  of  sulphur  takes  place,  which  the  hyposulphurous  acid  gives  up, 
when  converted  into  the  sulphurous.  As  the  sulphites  all  operate 
through  the  qualities  of  their  acid,  they  may  be  used  indiscriminately  in 
relation  to  their  efficiency,  though  some  of  them  are  preferred  for  pecu- 
liar qualities,  regarding  convenience  of  administration. 

The  bisulphites  are  sometimes  used  indiscriminately  with  the  sul- 
phites, and  it  may  not  always  be  very  easy  to  distinguish  them.  The 
bisulphites,  however,  are  neutral  to  test-paper,  while  the  proper  sulphites 
have  a  slight  alkaline  reaction.  They  are  prepared  by  passing  sulphur- 
ous acid  gas  in  excess  through  the  alkaline  solution.  (Thenard.)  They 
are  probably  quite  as  efficient  as  the  sulphites,  and  perhaps  more  so,  in 
consequence  of  their  larger  proportion  of  acid. 

The  hyposulphites  consist  of  salifiable  bases,  combined  in  equivalent 
proportions  with  hyposulphurous  acid,  which,  as  now  generally  viewed, 
is  composed  of  two  eqs.  of  sulphur  and  two  of  oxygen  (S2O2).  This 
acid,  however,  exists  only  in  composition ;  being  decomposed  into  sul- 
phurous acid  (SO.;)  and  sulphur  when  separated  from  its  salts.  The 
hyposulphites  may  be  prepared  by  boiling  a  sulphite  or  bisulphite  for 
some  time  with  sulphur ;  in  the  former  case,  the  sulphurous  acid  taking 
up  an  additional  equivalent  of  sulphur;  in  the  latter,  one  eq.  of  the 
acid  escaping,  while  its  place  is  supplied  with  an  eq.  of  sulphur.  The 
hyposulphites  are  more  stable  than  the  sulphites,  passing  with  greater 
difficulty  into  the  state  of  sulphates  by  contact  with  the  air.  The  alka- 
line hyposulphites,  as  well  as  those  of  lime  and  magnesia,  are  very  sol- 
uble in  water.  They  are  known  by  the  precipitation  of  sulphur  when 
decomposed  by  an  acid.  (Thenard,  Ge  ed.,  iii.  280.) 

A  few  words  on  the  subject  of  the  several  sulphites  will  be  proper 
before  proceeding  to  the  consideration  of  their  effects  and  uses. 

Sulphite  of  Soda.  According  to  Berzelius  (iii.  460),  the  salt  formed 

by  passing  sulphurous  acid  through  a  solution  of  carbonate  of  soda,  until 

the  liquid  shall  sensibly  redden  litmus-paper,  is  the  bisulphite  of  soda. 

If  to  this  be  added  a  quantity  of  soda  equal  to  that  already  contained 
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in  it,  the  neutral  sulphite  results.  This  salt  crystallizes  in  prisms,  which 
have  a  feeble  alkaline  reaction,  and  a  taste  like  that  of  sulphurous  acid, 
are  soluble  in  four  times  their  weight  of  cold,  and  in  somewhat  less  than 
their  weight  of  boiling  water,  and  on  exposure  to  the  air  are  converted 
into  sulphate  of  soda;  while  the  former  salt,  or  bisulphite,  is  neuter  to 
test-paper,  and  by  exposure  becomes  the  bisulphate.  Sulphite  of  soda 
is  among  the  sulphites  most  used,  and  is  especially  preferred  for  exter- 
nal application. 

Sulphite  of  Polassa.  This  is  obtained  in  the  same  manner  as  the  pre- 
ceding salt.  It  crystallizes  in  plates  or  needles,  decrepitates  when  heated, 
and  effloresces  in  the  air,  at  the  same  time  absorbing  oxygen.  Berzelius 
states  that  there  is  also  a  bisulphite,  which  crystallizes  more  readily  than 
the  sulphite,  but  is  usually  confounded  with  it  by  authors  (iii.  389). 

Sulphite  of  Ammonia.  This  salt  is  formed  when  the  two  gases  are 
brought  into  contact ;  but  may,  no  doubt,  be  prepared  like  the  others  by 
passing  sulphurous  acid  gas  through  a  solution  of  carbonate  of  ammo- 
nia. It  has  an  acrid,  sulphurous  taste,  becomes  moist  in  the  air,  and 
afterward  dries,  having  been  converted  into  the  sulphate.  It  is  dissolved 
in  its  weight  of  cold,  and  in  less  than  its  weight  of  boiling  water.  When 
heated,  it  decrepitates,  loses  a  part  of  its  ammonia  and  water,  and  then 
sublimes  as  supersulphite  of  ammonia.  (Ibid.,  iv.  12.) 

Sulphite  of  Magnesia.  This  may  be  prepared  by  double  decomposi- 
tion between  any  two  soluble  salts,  the  one  of  sulphurous  acid,  the  other 
of  magnesia ;  sulphite  of  magnesia  being  thrown  down,  when  the  two 
salts  are  mixed  in  solution.  It  is,  as  thus  prepared,  a  white  powder, 
but  slightly  soluble,  of  a  stale,  earthy  taste,  with  a  sulphurous  after- 
taste, but  less  disagreeable  than  that  of  the  more  soluble  salts.  It  is 
soluble  in  a  solution  of  sulphurous  acid,  which,  on  evaporation,  yields 
transparent  crystals.  These  dissolve  in  20  parts  of  cold  water,  and 
effloresce  upon  the  surface  on  exposure  to  the  air.  If  the  salt  is  ex- 
posed to  a  great  heat  in  close  vessels,  the  acid  is  driven  off,  and  pure 
magnesia  remains.  (Ibid.,  iv.  95.)  It  is  preferred  by  some  for  internal 
use  to  all  the  other  salts. 

Sulphite  of  Lime.  This  also  is  prepared  most  conveniently  by  double 
decomposition.  It  is  a  white  powder,  requiring  800  parts  of  water  for 
complete  solution.  By  an  excess  of  acid  it  is  rendered  more  soluble, 
and  from  a  hot  saturated  solution  is  deposited,  on  the  cooling  of  the 
liquid,  in  long,  six-sided  needles. 

Effects  on  the  System.  The  influence  of  the  sulphites  and  hyposulphites 
upon  the  system  in  health  is  inconsiderable.  Xo  poisonous  effects  have 
been  produced  by  the  largest  quantity  of  them  which  has  ever  been 
swallowed.  The  experiments  of  Polli  show  that  half  an  ounce  daily  is 
perfectly  well  borne  by  men  or  animals  for  several  days  successively; 
and  Dr.  De  Ricci,  of  Dublin,  states  that  he  has  himself  taken  six  drachms 
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in  24  hours,  without  any  injury  whatever.  (Dublin  Quarterly,  Nov. 
1866,  p.  360.)  That,  after  having  been  taken  into  the  stomach,  they 
are  in  part  absorbed  and  enter  the  circulation  as  sulphites,  is  proved  by 
their  presence  subsequently  in  the  urine  and  other  secretions.  If  the 
urine  be  examined,  a  few  hours  after  the  exhibition  of  one  of  these  salts, 
it  will  give  evidence  of  the  presence  of  a  sulphite.  But  it  appears  that 
they  gradually  undergo,  in  the  body,  the  same  change  that  takes  place 
out  of  it,  when  their  solution  is  exposed  to  the  air.  That  is,  the  sul- 
phurous acid  unites  slowly  with  oxygen  so  as  to  become  sulphuric  acid ; 
and,  if  the  urine  be  examined  24  hours  after  the  taking  of  the  salt,  it 
will  be  now  found,  instead  of  the  sulphite,  to  contain  a  sulphate.  It  is 
asserted,  however,  of  the  hyposulphites,  that  they  remain  unchanged 
even  after  that  time.  (Dr.  Constantin  Paul,  Journ.  de  Pharm.  et  de 
Chim.,  Janv.  1866,  p.  63.)  According  to  Dr.  Polli,  the  sulphites  given 
to  dogs  can  afterwards  be  detected,  if  the  animals  be  killed,  in  all  the 
fluids  and  solids  of  the  body;  whereas,  if  none  of  these  salts  have  been 
administered,  no  evidence  of  the  presence  of  a  sulphite  is  afforded  on 
examination.  From  the  largest  doses  of  the  sulphites  no  other  effect 
has  been  obtained  than  a  slight  irritation  of  the  alimentary  canal,  per- 
haps a  mild  laxative  operation,  and  an  increased  secretion  of  urine. 
The  last  seems  to  be  the  most  decided  effect  on  the  system,  and  so  fre- 
quently noticed  that  these  medicines  might  almost  take  rank  with  the 
diuretics. 

Medical  Uses.  One  of  the  first,  if  not  positively  the  first  medicinal 
application  of  the  sulphites,  was  to  the  treatment  of  the  sarcina  ven- 
triculi,  a  curious  microscopic  fungus,  which  was  discovered  in  the  stom- 
ach in  certain  cases  of  yeasty  vomiting.  This  use  of  the  remedy  was, 
I  believe,  made  at  the  suggestion  of  Prof.  Graham,  and  was  founded  on 
the  fact,  familiar  to  him,  that  sulphurous  acid  is  peculiarly  hostile  to 
the  lower  forms  of  vegetable  life.  The  medicine  was  found  effectual  in 
the  destruction  of  the  sarcina?,  but  had  little  effect  in  relieving  the  dis- 
ease, of  which  the  fungus  was  merely  an  attendant,  and  not  a  cause. 
Afterwards  one  of  the  sulphites  was  employed,  upon  the  same  principle, 
by  Dr.  Jenner,  of  London,  and  others,  with  satisfactory  results,  in  the 
treatment  of  the  cutaneous  diseases  known  to  be  connected  with  or  de- 
pendent on  microscopic  fungi  in  the  skin.  It  was  but  a  single  step  in  ad- 
vance to  apply  the  remedy  to  the  destruction  of  morbific  fermentative  pro- 
cesses, believed  to  depend  upon  the  action  of  the  minute  organisms  always 
found  associated  with  them.  The  idea  of  this  use  of  the  remedy  seems  to 
have  first  occurred  to  Dr.  G.  Polli,  of  Milan,  whose  numerous  experi- 
ments have  gone  far  to  prove  the  reality  of  such  a  power  in  the  sulphites, 
and  their  consequent  applicability  to  the  treatment  of  a  large  circle  of 
diseases. 

Having  convinced  himself  by  his  experiments  on  dogs,  that  certain 
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specific  diseases  are  produced  by  the  entrance  of  specific  fermentative 
poisons  into  the  system,  and  aware  of  the  fact  that  the  sulphites  were 
competent  to  prevent  and  arrest  common  fermentation,  he  determined  to 
ascertain  how  far  they  might  have  the  power  to  prevent  or  arrest  the 
analogous  processes,  which  he  had  proved  to  be  the  source  of  peculiar 
diseases  when  introduced  into  the  system.     He  had  ascertained  that, 
after  the  sulphites  had  been  administered  to  dogs  in  certain  amount, 
they  might,  on  post-mortem  examination,  be  detected  in  all  the  fluids 
and  solids  of  the  body;  while  animals  which  had  taken  none  gave  no 
such  evidence.     But  the  most  remarkable  fact  yet  noticed  was  that, 
while  the  flesh  of  the  animals  unprotected  by  the  sulphites  was  under- 
going putrefaction,  that  of  the  dogs  to  which  they  had  been  given  re- 
mained fresh  for  five  days ;  thus  proving  that  the  preservative  influence 
might  be  made  to  pervade  the  system  by  the  exhibition  of  these  salts. 
The  next  step  was  to  ascertain  how  far  the  poison,  after  entering  the  sys- 
tem, could  be  neutralized  by  the  sulphites.    To  a  certain  number  of  clogs 
the  sulphites  were  exhibited  in  various  quantities,  while  others  were  left 
unprotected.    Upon  injecting  putrid  blood  into  the  veins,  he  noticed  that 
the  unprotected  animals  suffered  as  usual ;  those  which  had  taken  of  the 
salts  moderately  but  insufficiently  were  affected  by  the  disease  in  a  mod- 
erate degree ;  and  a  third  set,  to  which  the  salts  had  been  given  freely, 
escaped  altogether.  Moreover,  upon  injecting  a  mixture  of  the  putrid  blood 
and  a  solution  of  one  of  the  sulphites,  he  found  animals  to  recover  from 
the  consequent  symptoms,  which  would  probably  have  perished  but  for 
the  antidotal  influence  of  the  salt.     These  results  fully  justified  him  in 
pushing  his  investigations  into  therapeutics,  and  ascertaining  whether 
the  so-called  zymotic  diseases  might  not  be  favourably  modified,  if  not 
quite  prevented  or  cured  by  the  sulphites,  given  internally,  and  applied 
to  the  surface  in  cases  seeming  to  call  for  this  mode  of  application.    The 
trials  which  have  been  made  by  himself  and  other  physicians,  not  only 
in  Italy,  but  elsewhere  on  the  European  continent,  in  Great  Britain  and 
Ireland,  and  in  this  country,  though  perhaps  not  absolutely  conclusive, 
especially  in  the  face  of  contrary  results  said  to  have  been  obtained  by 
others,  are  certainly  very  encouraging,  and  should  stimulate  to  still  further 
efforts  to  determine  this  most  important  practical  question.    Among  the 
complaints  in  which  the  sulphites  are  recommended,  under  this  view  of 
their  action,  are  all  suppurative,  sloughing,  and  ulcerative  affections  in 
which  the  system  might  already  be  labouring  under  purulent  infection,  or 
the  typhoid  condition  designated  as  septicaemia.     Among  these  may  be 
ranked  puerperal  fever,  certain  erysipelatous  cases,  and  all  the  affections 
arising  from  poisoned  wounds,  as  that  often  occurring  from  dissections,  etc. 
In  these  of  course  the  remedy  is  to  be  applied  both  internally  and  locally. 
The  various  contagious  fevers,  as  typhus,  small-pox,  the  plague,  scarla- 
tina, diphtheria,  measles,  etc. ;  all  those  arising  from  specific  causes  origi- 
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nating  without  the  system,  as  the  yellow  and  malarial  fevers;  and,  in 
fine,  every  morbid  affection,  as  cholera  for  example,  which  could  be 
probably  traced  to  a  cause  analogous  to  the  admitted  vital  agencies, 
may  be  included  in  the  list  to  which  the  treatment  is  applicable. 

Among  those  who  have  given  favourable  accounts  of  their  experi- 
ence, may  be  mentioned  Prof.  Burgraeve  of  Ghent,  in  Belgium ;  Dr. 
De  Ricci,  of  Dublin,  who  published  two  papers  on  the  subject;  Dr.  Con- 
stantin  Paul  in  France;  Dr.  Cummings,  of  Cork,  who  found  the  treat- 
ment useful  in  scarlatina;  Dr.  Fisher  and  Dr.  W.  H.  Baxter,  of  this 
country,  the  former  of  whom  wrote  a' report  on  the  subject,  with  his 
favourable  experience,  which  was  published  in  the  Transactions  of  the 
American  Medical  Association  for  1805,  and  the  latter  had  great  suc- 
cess in  treating  with  this  remedy  our  ordinary  miasmatic  fever ;  and, 
besides  Dr.  Polli,  a  large  number  of  Italian  physicians,  who  have  borne 
strong  testimony  in  support  of  the  soundness  of  his  views. 

From  the  reports  sent  to  Dr.  Polli  by  his  Italian  colleagues,  it  ap- 
pears that  pysemia  or  purulent  infection,  and  septicsemia,  have  been 
treated  with  advantage.  In  miasmatic  fevers,  the  sulphites  are  con- 
sidered on  the  whole  as  a  more  reliable  remedy  than  quinia ;  curing 
a  larger  number,  out  of  hundreds  of  cases  in  which  they  had  been  em- 
ployee* and  curing  them  more  completely,  with  less  tendency  to  return. 
Sometimes  the  two  combined  were  successful,  where  both  separately 
used  had  failed.  Of  the  sulphite  of  magnesia  from  an  ounce  to  an  ounce 
and  a  half  was  given,  in  divided  doses,  in  24  hours,  in  water  sweetened 
and  aromatized,  or  in  the  form  of  confection ;  and  the  salt  was  con- 
tinued through  the  paroxysm  as  well  as  in  the  apyrexia.  The  remedy 
did  not  cut  short  the  disease  like  quinia;  but  the  patient  began  to  im- 
prove in  from  three  to  five  days.  As  a  prophylactic  in  malarial  disease, 
a  solution  of  the  hyposulphite  of  soda  was  used,  containing  in  ten  parts 
of  water  about  eight  parts  of  the  salt,  and  two  or  three  of  tincture  or 
essence  of  anise,  of  which  two  small  tablespoonfuls  were  given  every 
morning,  the  patient  fasting.  The  experience  of  the  Italian  physicians 
in  this  disease  is  fully  supported  by  that  of  our  countryman,  Dr.  W.  H. 
Baxter,  of  Iowa,  who  treated  more  than  100  cases  of  the  milder  forms  of  the 
fever  by  the  hyposulphite  of  soda  alone  ;  and  in  no  case  did  a  paroxysm 
recur  after  the  remedy  had  been  used  a  reasonable  length  of  time.  He 
gave  the  salt  in  doses  of  15  grains.  (Am.  Journ.  of  Med.  Sci.,  Oct.  1866, 
p.  584.) 

To  continue  with  the  reports  of  the  Italian  physicians ;  of  the  exan- 
themata and  typhus,  the  report  embraced  37  cases  of  scarlet  fever,  small- 
pox, erysipelas,  and  typhus ;  and  the  general  result  was  that  the  inten- 
sity of  the  disease  was  mitigated,  cases  of  small-pox  that  threatened  to 
be  malignant  became  mild,  and  in  all  cases,  convalescence  was  accele- 
rated. Dr.  Polli  thinks  that  the  remedy  will  be  available  in  yellow  fever, 
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cholera,  and  the  plague.     He  also  recommends  it  as  a  prophylacti 
serious  surgical  operations,  and  in  bad  cases  of  labour;  the  patient  be 
put  on  the  daily  use  of  the  sulphite,  to  be  continued  till  the  danger  ^ 
passed. 

Administration.  The  weight  of  testimony,  in  the  choice  of  the  sul- 
phites and  hyposulphites,  appears  to  be  in  favour  of  the  sulphite  of 
magnesia  for  administration  by  the  mouth,  and  the  sulphite. of  soda  in 
solution  as  a  local  application.  For  internal  use,  from  15  grains  to  a 
drachm  may  be  given  of  either  of  the  sulphites,  repeated  so  as  to  amount 
to  from  two  drachms  to  an  ounce  in  24  hours,  dissolved,  or,  in  the  instance 
of  the  magnesian  salt,  suspended  in  water,  which  may  be  sweetened,  and 
rendered  less  unpalatable  by  aromatic  additions.  As  all  acids  decompose 
the  sulphites,  liberating  the  sulphurous  acid,  great  care  must  be  taken 
to  avoid  all  sour  substances  at  the  time  of  exhibiting  the  medicine;  and 
if  there  is  reason  to  suppose  that  acid  exists  in  the  stomach,  it  should  be 
neutralized  by  magnesia  before  administering  the  sulphite.  To  produce 
the  desired  effect  it  must  remain  in  the  saline  condition,  in  order  to  enter 
the  blood.  The  acid  liberated  in  the  stomach  is  soon  converted  by  oxi- 
dation into  sulphuric  acid,  and  can  be  of  no  use.  Failures  with  the 
remedy  may,  sometimes,  perhaps,  have  resulted  from  a  neglect  of  this 
precaution.  The  eructation  of  sulphurous  acid  at  the  time  of  adminis- 
tering it  would  indicate  the  probable  existence  of  acid  in  the  stomach. 
If  the  salt  disturb  the  bowels,  a  little  opium  or  one  of  its  preparations 
should  be  given  to  correct  this  effect.  It  is  said  that  the  hyposulphite 
of  soda  is  much  more  purgative  than  the  sulphites  of  soda  and  of  mag- 
nesia, which  are  rather  diuretic  than  cathartic.  The  sulphites  are  also 
preferable  to  the  hyposulphites,  where  a  rapid  effect  is  desired,  as  they 
are  more  susceptible  of  the  changes  which  are  probably  essential  to  their 
effect  in  the  blood. 

The  long-continued  use  of  these  salts  is  said  to  be  injurious,  inducing 
a  debilitated  and  anemic  state  of  the  system,  possibly  caused,  as  has 
been  suggested,  by  a  too  rapid  deoxidation.  (Med.  Times  and  Gaz., 
May,  1866,  p.  475.) 

In  all  constitutional  affections  attended  with  local  disease,  as  wounds, 
ulcers,  suppurative  surfaces,  etc.,  the  remedy  is  employed  both  generally 
and  locally;  for  the  latter,  sulphite  of  soda  being  preferably  used, 
in  consequence  of  its  ready  solubility.  A  solution  containing  one  part  of 
the  salt  to  five  or  ten  parts  of  water,  should  be  applied  over  the  whole 
diseased  surface  by  means  of  compresses  wet  with  it.  In  sinuous,  ulcer- 
ous, and  diseased  passages,  as  of  the  ear,  nostrils,  etc.,  it  is  to  be  injected. 
Sometimes  glycerin  is  added  to  the  solution  with  supposed  advantage. 
The  powdered  salt  has  been  occasionally  preferred ;  being  sprinkled  on 
the  diseased  surface.  In  indolent  ulcers,  the  sulphites  of  magnesia  and 
lime  are  recommended  as  somewhat  caustic. 
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TV.  CARBOLIC  ACID. 

As  an  antizymotic,  this  is  among  the  most  efficient  substances  in 
our  possession,  scarcely  less  so  than  sulphurous  acid,  while  less  dis- 
agreeable and  offensive  than  that  in  its  gaseous  form.  There  appears, 
however,  to  be  a  close  resemblance,  in  this  respect,  between  it  and  two 
other  products  of  similar  origin,  cresylic  acid  and  creosote,  and  it  is  un- 
certain how  far,  as  commonly  sold  in  the  shops,  they  are  distinct  from 
one  another.  Creasote,  as  originally  discovered  by  Reichenbach,  was 
obtained  from  wood-tar,  or  the  products  of  the  distillation  of  wood ;  car- 
bolic and  cresylic  acids  are  derived  from  coal-tar ;  but  what  is  now  sold 
as  creasote  in  the  market  is  thought,  for  the  most  part,  to  have  the  latter 
origin,  and  to  consist  mainly  either  of  one  or  both  of  these  acids,  or  of  the 
acids  mixed  with  the  product  of  wood-tar.  But  creasote  having  been 
already  treated  of  (vol.  ii.  p.  632),  we  are  now  to  consider  carbolic 
acid  in  its  pure  or  unmixed  state.  Unfortunately  it  has  received  various 
names  from  chemists,  as  phenic  acid,  phenylic  acid,  and  phenol ;  and 
the  reader,  when  he  meets  with  these  titles,  must  recollect  that  they  are 
mere  synonymes  of  the  one  placed  at  the  head  of  this  article. 

Pure  carbolic  acid  is  at  ordinary  temperatures  a  solid  body,  white 
and  crystalline,  melting  at  95°  F.,  and  distilling  at  370°.  On  exposure 
to  the  air  it  rapidly  deliquesces,  and  is  soon  converted  into  an  oily  liquid. 
The  addition  of  water  or  of  cresylic  acid  also  renders  it  liquid,  and  in 
the  shops  it  is  almost  always  kept  in  that  form.  Its  sp.  gr.  is  1.062.  It 
has  an  odour  analogous  to  that  of  creasote,  yet  distinct,  and  a  hot  acrid 
taste.  It  is  soluble  in  20  parts  of  water,  and  freely  in  alcohol ;  and  its 
solubility  in  the  former  liquid  is  greatly  increased  by  the  addition  of  the 
latter,  or  of  acetic  acid.  Though  neutral  to  test-paper,  it  combines  with 
salifiable  bases,  and  has,  therefore,  been  ranked  with  the  acids;  but 
its  power  of  combination  is  very  feeble,  as  even  carbonic  acid  decom- 
poses its  salts.  It  is  distinguished  from  creasote  by  its  greater  density, 
its  solid  form  when  pure  at  common  temperatures,  its  lower  boiling 
point,  and  by  yielding  different  products  under  the  action  of  nitric  acid. 
For  the  mode  of  its  preparation  the  reader  is  referred  to  the  U.  S.  Dis- 
pensatory. Cresylic  acid,  which  is  also  obtained  from  coal-tar,  and 
with  which  it  is  said  to  be  often  mixed  as  existing  in  commerce,  is  liquid 
at  ordinary  temperatures ;  and  its  boiling  point  is  considerably  higher 
than  that  of  carbolic  acid,  being  about  400°  F.  The  latter  is  among 
the  products  when  coal-tar  is  distilled  at  a  heat  between  300°  and  400°, 
the  former  at  400°  or  upwards.  No  injury  results  from  their  mixture; 
as  cresylic  acid  has  been  proved  to  possess  at  least  equal  antiseptic 
powers  with  carbolic  acid.  An  important  chemical  property  of  this  sub- 
stance, which  it  shares  with  creasote,  is  that  of  coagulating  albumen. 


952  NON-SYSTEMIC   REMEDIES.  [PART  II. 

Effects  on  the  System,  and  Medical  Uses.  Applied  undiluted  to  the 
skin,  carbolic  acid  acts  as  a  powerful  irritant,  causing  a  sharp  pain,  last- 
ing about  an  hour,  with  a  white  appearance  ascribed  to  the  coagulation 
of  albumen,  and  followed  by  severe  inflammation  with  exfoliation  of  the 
cuticle.  It  operates  in  like  manner  on  the  mucous  membranes ;  and,  if  ap- 
plied for  a  sufficient  length  of  time,  will  even  act  superficially  as  an  escha. 
rotic.  Taken  internally,  it  appears  to  operate  similarly  to  creasote,  and 
has  been  used  for  similar  purposes.  It  has  been  given  advantageously  in 
vomiting  and  diarrhoea,  and  in  the  gastric  pains  of  dyspepsia  after  eat- 
ing; and  is  said  to  have  cured  spasmodic  asthma.  But  it  has  been 
much  more  employed  as  a  local  remedy,  and  often  very  successfully. 
Injected  into  the  rectum,  it  injures  or  destroys  the  threadworm,  and 
favours  its  expulsion  by  purgatives  or  enemata.  It  is  also  extremely 
destructive  to  the  insect  of  scabies.  As  a  superficial  escharotic,  it  is 
adapted  to  the  diphtheric  patches,  sloughing  ulcers  of  the  fauces,  and  to 
cancerous  and  gangrenous  surfaces  generally,  in  which  its  power  of 
correcting  fetid  odours  comes  usefully  into  play.  It  ought  to  prove 
highly  serviceable  in  hospital  gangrene.  Sufficiently  diluted,  it  may 
be  used  in  fistulas  and  hemorrhoidal  disease ;  and  is  an  excellent 
application  in  various  cutaneous  affections,  as  lepra  and  psoriasis, 
porrigo  or  favus,  and  the  advanced  stages  of  eczema  and  impetigo. 
In  all  these  cases,  it  may  be  employed  dissolved  in  water  or  in  glycerin, 
which  takes  it  up  in  all  proportions.  The  watery  solution  may  be  made 
by  adding  40  parts  of  hot  water  to  one  of  the  carbolic  acid,  shaking 
thoroughly  and  filtering.  This  may  be  employed  as  a  wash  to  correct 
fetid  odour  in  all  gangrenous,  ulcerative,  or  suppurative  affections.  In 
necrosis  of  the  bones  with  ulceration,  it  may  be  injected  through  the 
fistulous  openings.  An  emulsion  may  be  made  by  mixing  one  part 
of  the  acid  with  eight  parts  of  water,  sweetened  with  one  or  two  parts 
of  sugar.  An  ointment  for  external  use  may  be  prepared  by  rubbing- 
one  part  of  the  acid  with  fourteen  parts  of  spermaceti.  M.  Bazin  re- 
commends very  highly  a  solution  of  one  part  of  carbolic  acid  in  40 
parts  of  acetic  acid  of  8°  B.,  and  100  of  water,  as  a  local  remedy  in  tetter 
and  the  itch.  A  single  application,  he  says,  will  destroy  the  insect  of 
the  latter  disease.  The  power  of  coagulating  albumen  renders  the  acid 
useful  for  controlling  hemorrhage  from  bleeding  surfaces.  For  internal 
use  a  drop  may  be  given  in  half  a  fluidounce  or  a  fluidounce  of  sweet- 
ened water. 

Powers  and  Uses  as  a  Disinfectant  and  Antizymotic.  It  has  been 
known,  since  the  publications  of  Prof.  F.  Grace  Calvert,  of  Manchester, 
that  carbolic  acid,  besides  coagulating  albumen,  had  the  power  not  only 
of  deodorizing  fetid  animal  substances,  but  of  arresting  fermentation, 
destroying  the  lower  forms  of  animal  and  vegetable  life,  preventing 
mouldiness  in  vegetable  juices,  and  protecting  animal  substances  against 
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putrefaction.  The  knowledge  of  these  properties  very  naturally  sug- 
gested its  use  as  one  of  the  means  for  arresting  the  cattle  plague,  recently 
so  prevalent  and  destructive  in  England ;  and  Dr.  Angus  Smith  and  Mr. 
Win.  Crookes,  who  were  officially  engaged  in  investigating  the  subject, 
had  their  attention  especially  directed  to  this  agent,  as  promising  favour- 
able results.  In  various  forms,  considered  as  the  representative  of  all 
similar  bodies,  it  had  been  employed  as  an  antiseptic  from  very  early 
times.  As  the  ingredient  to  which  tar  and  pitch  owe  what  disinfectant 
and  preservative  powers  they  possess,  it  was  probably  used  by  the 
ancient  Egyptians  in  embalming  their  dead ;  and  the  long-known  effi- 
cacy of  smoke  in  preserving  meats  depended  on  the  same  cause.  In  fact, 
tar  and  pitch  were  popular  remedies  in  the  cattle  plague  during  a  former 
prevalence  in  England,  in  the  preceding  century.  It  was,  therefore,  one 
of  the  most  obvious  subjects  for  investigation  on  this  occasion.  The 
first  point  was  to  ascertain  to  what,  precisely,  was  its  known  efficacy  in 
obviating  the  effects  of  putrefaction  ascribable.  Could  it  be  owing  to 
a  chemical  agency,  like  that  of  the  oxidizing  or  deoxidizing  disinfectants  ? 
It  was  soon  determined  by  experiment  that  it  had  no  power  whatever 
in  causing  or  promoting  oxidation.  From  the  same  experiments,  in 
which  it  was  shown  that  not  the  least  effect  was  produced  on  the  oxi- 
dation of  bodies,  which  went  on  in  the  presence,  exactly  as  in  the  ab- 
sence of  carbolic  acid,  it  was  equally  inferrible  that  it  owed  none  of  its 
influence  to  a  deoxidizing  power.  Could  this  influence  be  ascribed  to  its 
property  of  combining  with  and  coagulating  albumen  ?  The  contrary  of 
this  was  shown,  conclusively,  by  the  small  extent  to  which  this  power 
was  possessed.  An  interesting  experiment  seemed  to  render  it  probable 
that  the  effect  produced  by  it  is  altogether  independent  of  chemical 
agency.  A  piece  of  putrefying  meat  was  divided  into  two  parts ;  one  was 
steeped  for  half  an  hour  in  solution  of  chlorinated  lime,  then  washed,  and 
hung  up  to  dry.  The  offensive  smell  could  not  be  perceived  at  the  time 
of  suspension.  It  had  entirely  disappeared.  The  other  piece  was 
soaked  in  a  solution  of  carbolic  acid  containing  one  per  cent,  of  the  acid; 
and  it,  too,  was  hung  up  to  dry,  still,  however,  retaining  the  putrid  smell, 
though  somewhat  covered  by  the  smell  of  the  carbolic  acid  itself.  In  the 
course  of  two  days  it  completely  lost  its  offensive  odour.  After  a  few 
weeks,  both  pieces  were  again  examined.  The  piece  which  had  been  im- 
mediately sweetened  by  the  chloride  of  lime,  was  now  as  offensive  as  at 
first;  that  to  which  the  carbolic  acid  had  been  applied,  was  simply  dried, 
and  had  no  offensive  odour  Avhatever ;  and  a  month  afterward,  it  still  con- 
tinued perfectly  sweet.  By  various  other  experiments  it  was  shown, 
beyond  doubt,  that  all  forms  of  animal  matter  could  be  indefinitely  pre- 
served from  putrefaction  by  the  carbolic  acid,  even  in  very  small  quan- 
tities. Now  the  inference  from  all  this  is  that,  though  this  agent  may 
have  some  power  of  correcting  offensive  odour  by  combining  with  and 
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neutralizing  the  odorous  effluvia,  yet  that  its  extraordinary  preservative 
and  antiseptic  powers  must  be  ascribed  to  some  other  agency.  It  un- 
doubtedly has  the  power  of  suspending  the  action  of  putrefaction  it- 
self. Other  experiments  proved  that  it  has  the  power  of  promptly 
arresting  the  common  vinous  fermentation.  The  question  now  to  be 
solved  was,  whether  it  checked  the  ordinary  putrefactive  fermentations 
by  catalytic  influence,  that  merely  of  its  presence,  or  whether  its  ac- 
tion might  not  be  explained  in  a  more  satisfactory  way.  For  this  pur- 
pose, a  great  number  of  minute  animals,  as  cheese-mites,  fleas,  gnats, 
numerous  species  of  infusoria,  etc.,  were  submitted  to  its  influence;  and 
all  instantly  perished.  Now  the  presence  of  living  beings,  in  great  multi- 
tudes, in  all  known  instances  of  fermentation,  is  an  admitted  fact.  What 
conclusion  can  be  better  warranted  than  that  the  carbolic  acid  operates  in 
preventing  and  arresting  fermentations,  and  of  course  in  preventing  all 
the  offensive  and  noxious  effluvia  from  such  sources,  by  destroying  the 
life  of  the  organized  beings  which  support  them  ?  It  was,  therefore,  fairly 
concluded  that  this  agent  might  be  employed,  with  some  hope  of  success, 
in  preventing  the  spread  of  the  cattle  plague,  probably  dependent  on 
the  action  of  these  microscopic  agents,  giving  rise,  by  their  entrance,  or 
that  of  their  spores  or  ova,  into  the  system  of  the  animals,  to  the  dis- 
ease of  which  so  many  perished.  Another  experiment  is  worth  men- 
tioning. The  air  from  a  close  shed,  in  which  were  several  animals  dying 
of  the  disease,  was  drawn  forcibly  through  a  glass  tube  containing  raw 
cotton.  One  portion  of  the  cotton  was  exposed  to  the  vapour  of  carbolic 
acid,  another,  not.  Two  calves,  apparently  healthy,  were  selected,  and 
both  were  inoculated  by  incision;  one,  with  the  cotton  which  had  not 
been  acted  on,  the  other,  with  the  portion  infected.  The  former  remained 
perfectly  well,  the  latter  was  attacked  with  the  disease,  and  died  in  a  few 
days.  Sufficient  encouragement  was  thus  afforded  for  the  practical  ap- 
plication of  the  preventive.  Accordingly,  a  solution  of  carbolic  acid  in 
water,  containing  one  per  cent,  or  more  of  the  acid,  was  largely  employed, 
in  connection  with  sulphurous  acid  gas,  in  all  possible  methods,  in  the 
hope  that  it  might  destroy  the  cause,  and  prevent  the  extension  of  the  dis- 
ease; and,  according  to  the  official  report  of  Mr.  Crookes,  with  the  most 
satisfactory  results.  There  was  reason  to  think  that  its  internal  use,  given 
by  the  stomach  and  injected  into  the  veins,  was  beneficial  in  its  influence 
on  the  disease,  ameliorating  the  symptoms,  postponing  the  fatal  issue, 
and  sometimes  apparently  contributing  to  a  restoration  to  health.  The 
inference  from  all  this  is  irresistible  in  favour  of  using  carbolic  acid,  as  a 
preventive,  in  all  complaints  having  their  origin  in  contagious  or  infectious 
effluvia.  The  solution,  containing  one  or  two  per  cent,  of  the  acid,  should 
be  used  by  washing  with  it  solid  bodies  to  which  the  morbid  cause  might 
be  supposed  to  adhere,  by  adding  it  to  all  infected  liquids,  by  hanging 
up  cloths  wet  with  it  in  the  infected  air,  and  by  diffusing  it  through 
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the  air  in  the  form  of  spray,  by  means  of  an  instrument  such  as  the  atom- 
izer. It  may  even  be  tried  internally,  in  the  same  set  of  diseases, 
when  not  decidedly  contraindicated  by  the  symptoms,  in  the  hope  that 
it  may  modify  the  influence  of  the  poison  in  the  blood,  by  suspending 
any  possible  existing  fermentative  process. 

WOOD  AND  COAL  TAR.  IMPURE  PYROLIGNEOUS  ACID.  PETROLEUM. 
SMOKE.  Of  these  it  is  necessary  to  say  little  else  than  that  they  appear 
to  have  more  or  less  of  the  preservative  property  in  animal  putrefaction  ; 
and  that  whatever  power  they  possess  is  probably  ascribable  to  the  small 
quantity  of  carbolic  acid  which  they  contain.  The  extraordinary  effi- 
cacy of  tar  ointment,  as  a  local  remedy  in  porrigo  or  favus,  may  be 
referred  to  this  cause,  partly,  if  not  exclusively ;  the  carbolic  acid  con- 
tained in  it  destroying  the  peculiar  microscopic  fungus  of  that  disease. 
The  free  use  of  tar  about  ships  no  doubt  contributes  to  their  healthful- 
ness  through  a  similar  agency ;  while  it  serves  to  protect  the  timber  to 
which  it  is  freely  applied,  both  here  and  elsewhere,  against  decay  conse- 
quent upon  the  attacks  of  the  lower  forms  of  organic  life.  The  same 
remarks  are  applicable  to  pitch,  though  in  a  less  degree,  and  to  coal-tar, 
probably  even  in  a  higher  degree. 

Impure  Pyroligneous  Acid,  which  is  the  result  of  the  distillation  of 
wood  in  close  vessels,  contains,  besides  acetic  acid,  various  empyreumatic 
products,  among  which  is  creasote  and  possibly  other  substances  of  the 
carbolic  acid  series.  Hence,  it  is  applicable  to  the  same  disinfectant  and 
antiseptic  purposes  as  tar,  and  is  probably  even  more  efficient  for  some 
purposes,  in  consequence  of  its  greater  fluidity.  It  was  at  one  time  con- 
siderably employed  as  a  dressing  for  foul  and  gangrenous  wounds  and 
ulcers,  and  offensive  suppurating  surfaces,  and  as  a  gargle  in  malignant 
angina  and  scarlatina,  and  not  without  advantageous  results.  But  it 
has  in  a  great  measure  been  superseded  by  creasote,  or  its  aqueous 
solution. 

Petroleum,  which  is  probably  a  natural  product  of  the  distillation  of 
vegetable  matter,  has  properties  analogous  to  those  of  tar ;  but,  as  it  has 
not  been  extensively  employed  as  a  disinfectant  or  antizyniotic,  there  is 
little  to  be  said  of  it  in  this  respect  on  the  ground  of  experience ;  and  I 
must  content  myself  with  referring  to  a  somewhat  elaborate  article  on 
the  subject  in  the  third  part  of  the  12th  edition  of  the  TJ.  S.  Dispensatory. 

Smoke,  whether  of  wood  or  bituminous  coal,  has  the  same  preservative 
power ;  and  the  former,  as  every  one  knows,  has  long  been  employed  in 
the  curing  of  meat.  There  can  be  little  doubt  that  it  owes  this  property 
to  the  same  acids,  resulting  from  the  decomposition  of  the  wood.  In 
some  parts  of  the  world,  cottages  are  purposely  so  constructed  as  in  a 
considerable  degree  to  retain  the  smoke  generated  in  them.  This  is  gen- 
erally regarded  as  an  evil ;  but  it  is  probably  of  great  service  by  destroy- 
ing the  morbific  effluvia,  often  abundantly  generated  in  such  dwellings, 
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crowded  as  they  are,  and  kept  close  in  winter  to  guard  against  the  cold. 
In  neighbourhoods  rendered  unwholesome  by  poisonous  emanations  from 
vegetable  and  animal  decay,  the  slow  burning  of  wood,  so  as  to  fill  the 
air  with  smoke,  will  be  advisable  at  certain  seasons,  should  other  more 
effective  means  not  be  available.  It  is  an  opinion  entertained  by  some 
persons  in  miasmatic  regions,  that  they  can  guard  themselves  against 
the  fever  by  keeping  fires  in  their  houses  during  the  latter  part  of  sum- 
mer and  early  autumn.  The  smoke  may  tend  to  destroy  the  malarial 
germs  floating  in  the  atmosphere.  I  have  before  referred  to  the  appli- 
cation of  burning  sugar,  to  the  sweetening  of  the  air  of  the  sick  chamber, 
after  the  use  of  the  close-stool.  A  little  sugar  is  put  upon  some  red-hot 
coals  in  a  shovel,  and  thus  carried  around  the  apartment.  It  is  not  sim- 
ply the  agreeable  and  refreshing  odour  of  the  caramel,  resulting  from  the 
combustion  of  the  sugar,  that  is  obtained  in  this  case.  The  offensive 
odour  is  not  only  covered  by  that  of  the  fumes,  but,  according  to  my  ob- 
servation, is  absolutely  destroyed  ;  showing  that  there  is  some  principle 
in  the  smoke  of  sugar,  analogous  to  the  carbolic  acid  which  has  been 
under  consideration. 


V.  SACCHARINE  LIQUIDS. 

There  is  one  other  set  of  substances  which  require  a  brief  notice, 
among  those  having  the  power  of  destroying  the  lower  forms  of  organic 
life.  The  various  substances  of  vegetable  origin,  which  from  their  sweet- 
ness are  usually  ranked  with  sugar,  though  not  all  of  them  capable  of 
undergoing  the  vinous  fermentation,  have  been  ascertained  to  possess 
in  some  degree  the  antizymotic  property.  They  have  been  very  long 
employed  as  preservative  of  vegetable  substances  against  spontaneous 
change,  especially  the  proper  cane-sugar,  both  in  household  economy 
and  in  pharmaceutic  practice.  After  the  discovery  of  the  extraordinary 
power,  possessed  by  sugar  and  glycerin,  of  protecting  against  higher 
oxidation  the  protoxides  of  the  metals,  particularly  of  iron,  it  was  natural 
to  ascribe  its  influence  in  preserving  fruits,  etc.,  to  a  similar  power. 
Now,  as  some  bodies  act  apparently  by  their  mere  presence  in  promoting 
chemical  reactions  between  other  bodies ;  so  it  was  reasonable  to  sup- 
pose that  there  might  be  agents,  having  a  similar  power  of  preventing  by 
their  presence  such  reactions  when  otherwise  disposed  to  occur  ;  and 
as  the  former  were  said  to  be  catalytic,  so  the  latter  might  be  designated 
as  anticatalytic.  Such  might  seem  to  be  the  case  with  saccharine  liquids 
in  preventing  fermentation.  But  I  have  no  doubt  that  there  is  some 
positive  agency  yet  to  be  discovered,  besides  mere  presence,  which  en- 
ables both  the  catalytic  and  anticatalytic  bodies  to  exercise  their  peculiar 
functions;  and,  in  relation  to  the  antiseptic  or  antizymotic  powers  of 
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saccharine  liquids,  the  nature  of  this  agency  seems  to  have  been  as- 
certained by  Dr.  Louis  Mandl,  of  Paris,  to  whose  very  interesting  in- 
vestigations into  this  subjerct  reference  has  been  already  made.    (See 
Note,  p.  830.)    On  putting  aquatic  animals  into  saccharine  solutions,  he 
found  them,  after  a  certain  length  of  time,  invariably  to  perish.    Among 
these  solutions  he  includes  not  only  the  proper  sugars,  capable  of  un- 
dergoing the  vinous  fermentation,  as  cane-sugar,  glucose,  lactin,  etc., 
but  others  having  a  sweet  taste,  though  destitute  of  the  fermenting 
property,  such  as  glycerin,   glycyrrhizin,  mannite,   etc.;   their  sweet- 
ness, and  chemical  constitution  as  oxyhydro-carbons,  being  their  dis- 
tinguishing character.     The  fatal  effect  on  aquatic  animals  he  ascer- 
tained to  be  owing  to  an  extraordinary  osmotic  power  of  these  solu- 
tions, by  which  the  current  of  movement  through  membrane  towards 
them  is  much  more  vigorous  than  in  the  reverse  direction.     The  ra- 
pidity with  which   death  occurred   he  found  to  be  proportionate  to 
the  strength  of  the  solution,  and  to  be  influenced  by  the  kind  of  sac- 
charine matter  used.     In  reference  to  the  latter  point,  Dr.  Mandl  did 
not  find  the  cane-sugar  most  powerful;  on  the  contrary,  glycerin  and 
mannite  were  much  more  rapid  in  their  action  than  the  true  sugars, 
and  the  sugar  of  milk  was  the  slowest.     All  sorts  of  animals  capable 
of  living  in  water  were  tried ;  the  infusoria,  the  molluscs,  the  annelides, 
the  crustacese,  the  batracians,  the  aquatic  insects,  and  fish,  all  suffered, 
though  with  greater  or  less  rapidity.    Before  perishing,  the  infusoria  un- 
derwent various  changes  in  their  movements  and  organization ;  the  mo- 
tions being  diversified  and  often  rapid ;  till  at  length  they  gradually 
slackened,  and  ceased  at  the  moment  of  death;  while  the  animalcules 
first  contracted,  afterwards  dilated,  and  at  last  underwent  a  complete 
dissolution.     Having  examined  these  results,  Dr.  Mandl  made  various 
experiments  to  determine  the  agency  by  which  the  effect  was  produced, 
and,  having  satisfied  himself  that  the  death  of  the  animal  was  caused 
neither  by  poisoning,  alteration  of  the  blood,  fermentation,  the  absence 
of  air,  nor  the  viscosity  of  the  liquid,  he  traced  the  cause  at  length  to 
the  osmotic  force  referred  to ;  osmosis  being  defined  by  him  to  be  the  in- 
terchange which  takes  place  between  two  liquids  separated  by  permeable 
membrane ;  the  stronger  current  being  designated  by  the  ordinary  term 
of  endosmosis,  the  feebler  in  the  contrary  direction  exosmosis;  and  the 
property  of  the  liquid  which  attracts  in  either  being  its  osmotic  power, 
which  is  greatest  in  the  liquid  the  bulk  of  which  increases  at  the  ex- 
pense of  the  other.     The  animals  perish  in  consequence  of  the  greater 
osmotic  power  of  the  saccharine  liquid,  towards  which  the  endosmotic 
current  is  directed,  until  at  length  they  become  collapsed  through  the  loss 
of  their  nutritive  fluid.    This  power  of  sugar  extends  to  all  the  lower  or- 
ganized beings ;  the  vegetable  as  well  as  the  animal  perishing,  when  sur- 
rounded with  saccharine  solutions  of  the  necessary  strength.   Thus  is  ex- 


953  NON-SYSTEMIC   REMEDIES.  [PART  II. 

plained  the  antiseptic  power  of  sugar ;  as  none  of  the  organisms  which 
produce  vegetable  and  animal  decay  can  exist  when  in  a  certain  degree 
exposed  to  its  influence.  It  is  true  that  sugar  itself  is  the  subject  of  fer- 
mentation, and  destroyed  by  it;  but  this  is  because  the  saccharine  solu- 
tion is  not  sufficiently  strong  for  the  full  exercise  ^>f  its  osmotic  power. 
Hence  the  practical  inference,  that  these  saccharine  substances,  and  par- 
ticularly glycerin,  which  appears  to  possess  the  power  in  the  highest 
degree,  are  useful  as  external  applications  to  diseased  surfaces,  not  only 
by  their  demulcent,  or  simple  protective  action,  but  by  destroying  or 
preventing  the  development  of  those  minute  beings  which  cause  or 
contribute  to  the  offensiveness  of  the  morbid  surfaces,  and  aggravate  the 
disease.  It  is  obvious  that,  in  consequence  of  the  possession  of  this 
power,  glycerin  and  other  liquids  of  the  kind  may  be  applied  in  various 
ways  to  the  preservation  of  health,  and  to  our  individual  comfort. 

After  the  above  remarks  had  been  sent  to  the  press,  my  attention  was 
called  to  recent  communications  in  the  American  Journal  of  Medical 
Sciences,  which  had  previously  escaped  my  observation,  from  which  it 
appears  that  pure  sugar  has  been  very  satisfactorily  used  as  a  local 
application  in  hospital  gangrene.  It  was  employed  in  solution  by  Dr. 
Walter  F.  Atlee,  of  Philadelphia  (Jan.  1864,  p.  222) ;  and  was  thickly 
applied,  in  the  form  of  powder,  to  gangrenous  ulcers,  with  a  view  to  its 
known  influence  in  preventing  oxidation,  by  Dr.  John  H.  Packard,  of 
the  same  place.  (Jan.  1865,  p.  111.)  It  is  gratifying  thus  to  find  the 
inferences  as  to  the  use  of  sugar,  deduced  from  the  experiments  of  Dr. 
Mandl,  justified  to  some  extent  by  practical  experience.  It  is  scarcely 
to  be  doubted  that  the  sugar  acted,  in  these  cases,  by  its  antizymotic 
power ;  and,  as  glycerin  possesses  this  in  a  considerably  greater  degree 
than  proper  sugar,  it  would  probably  have  proved  even  more  efficient. 


APPENDIX. 


As  the  existing  British  Pharmacopoeia,  which  is  the  second  edition 
of  that  work,  did  not  come  into  the  possession  of  the  author,  though 
ordered  from  England  at  its  first  appearance,  until  he  was  approaching 
the  close  of  the  revision,  and  much  the  larger  portion  of  the  work 
had  been  printed,  it  necessarily  follows  that  the  references  throughout  the 
work  to  the  British  Pharmacopoeia  are  to  the  former  edition,  published 
in  1864.  To  have  changed  these  references  to  the  new  edition,  in  the 
latter  part  of  the  work,  would  have  given  it  a  want  of  consistency  which 
could  scarcely  be  compensated  by  any  benefit  likely  to  accrue.  But  to  put 
the  reader  in  possession  of  the  means  of  avoiding  any  serious  misappre- 
hension, it  has  been  thought  advisable  to  introduce,  in  the  form  of  an 
Appendix,  lists  of  the  alterations  which  have  been  made  in  the  new 
Pharmacopoeia,  so  that  he  may  have  the  opportunity  of  comparing  the 
two,  and  noticing  in  what  they  differ.  The  first  list  will  include  the 
new  names  which  have  been  substituted  for  the  old  ones  abandoned ; 
the  second,  all  the  medicines  and  preparations  which  have  been  newrly 
introduced ;  and  the  Za,s^  two  smaller  tables,  the  preparations  of  the 
Pharmacopoeia  of  1864  which  have  been  altered  or  omitted. 


/.  New  and  Old  Names,  the  former  occupying  the  left 
hand  column,  the  latter  the  right. 


PRESENT  NAMES, 
AD.  1867. 

FORMER  NAMES, 
A.D.  1864. 

PRESENT  NAMES, 
A.D.  1867. 

FORMER  NAMES, 
A.D.  1864. 

Acacias  Gummi 
Aconiti  Folia 
Ammonii  Chloridum 

Amygdala  Dulcis 
Anelbi  Fructus 

Acacia. 
Aconitum. 
Ammonias  Hydro- 
chloras. 
Amygdala. 
Anethum. 

Calcis  Phosphas 

Calumbae  Radix 
Capsici  Fructus 
Carui  Fructus 
Cascarillae  Cortex 

Calcis    Phosphas 
Praecipitata. 
Caluinba. 
Capsicum. 
Carui. 
Ca?carilla. 

Anthemidis  Flores 
Antimonium  Nigrum 

Anthemis. 
Antimonii  Sulphu- 
retum. 

Cassiae  Pulpa 
Cinchonse  Flavee 
Cortex 

Cassia. 
Cinchona  Flara. 

Armoracias  Radix 

Armoracia.    % 

Cinchonas  Pallidae 

Cinchona  Pallida. 

Arnicas  Radix 

Arnica. 

Cortex 

Belae  Fructus 

Bela. 

Cinchonse   Rubrse 

Cinchona  Rubra. 

Belladonnas  Folia 

Belladonna. 

Cortex 

Bismuthi  Subnitras 

Bismutbum  Al- 

Cinnamomi Cortex 

Cinnamomum. 

Buchu  Folia 

bum. 
Bucco. 

Colocynthidis  Pul- 
pa 

Colocynthis. 
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PRESENT  NAMES, 

FORMER  NAMES, 

PRESENT  NAMES, 

FORMER  NAMES, 

A.D.  18G7. 

A.D.  1804. 

A.D.  1867. 

A.D.  1804. 

Conii  Folia 

Conium. 

Podophylli  Radix 

Podopliyllum. 

Coriandri  Fructus 

Conundrum. 

Potassae  Prussias 

Ferrocyanide      of 

Cusparia3  Cortex 

Cusparia. 

Flava 

Potassium. 

Digiulis  Folia 

Digitalis. 

Pterocarpi   Lignum 

Pterocarpus. 

Eniplastrum  Plurabi 

Eniplastrum  Lith- 

Pulvis  Ipecacuanhae 

Pulvis  Ipecacuan- 

argyri. 

Compositus 

has  cum  Opio. 

Ferri  Peroxidum 

Ferri    Peroxidum 

Pulvis     Kino    Com- 

Pulvis  Kino    cum 

Humiduin 

Hydratuni. 

positus 

Opio. 

Ferri   Peroxidum 

Ferri   Peroxidum. 

Quassia;  Lignum 

Quassia. 

Hydratum 

Quercus  Cortex 

Quercus. 

Felix  Mas 

Filix. 

Rhosi  Radix 

Rheum. 

Foeniculi  Fructus 

Foeniculum. 

Rhceados  Petala 

llhocas. 

Gentiange  Radix 

Gentiana. 

Rosee  Caninoe  Fruc- 

Rosa Canina. 

Glycyrrhizae  Radix 

Glycyrrhiza. 

tus 

Granati  Radicis  Cor- 

Granati Radix. 

Rosae  Centifoliae  Pe- 

Rosa Centifolia. 

tex 

tala 

Jhcmatoxyli  Lignum 

Haematoxylum. 

Rosoe  Gallica3  Petala 

Rosa  Gallica. 

Hemidesmi  Radix 

Hemidesmus. 

Sabinac  Cacumina 

Sabina. 

Hydrargyri  Perchlo- 

Hydrargyri  Chlo- 

Saccharum  Purifica- 

Saccharum  Al- 

riduni 

ridum. 

tum 

bum. 

Hydrargyri  Subchlo- 

Calomclas. 

Sambuci  Flores 

Sambucus. 

ridum 

Sanguisuga  Medici- 

Sangtrisuga  Offi- 

Hyoscyami  Folia 

Hyoscyamus. 

nalis 

cinalis. 

Kamala 

Kamela. 

Sanguisuga  Offici- 

Sanguisuga  Medi- 

Kramerioe  Radix 

Krameriae 

nalis 

cinalis. 

Laurocerasi   Folia 

Laurocerasus. 

Sarsjc  Radix 

Sarsa 

Liquor  Antimonii 

Liquor  Antimonii 

Sassafras  Radix 

Sassafras. 

Chloridi 

Terchloridi. 

Scoparii  Cacumiua 

Scoparius. 

Liquor  Epispasticus 

Linimentum  Can- 

Senegre  Radix 

Senega. 

tharidis. 

Serpentariae  Radix 

Serpentaria. 

Liquor    Ferri     Per- 

Liquor  Ferri  Per- 

Soda  Tartarata 

Sodae   et   Potassae 

chloridi  Fortior 

chloridi. 

Tartras. 

Maticae  Folia 

Matica. 

Tabaci  Folia 

Tabacum. 

Mistura  Gentianse 

Infusum  Gentianae 

Taraxaci  Radix 

Taraxacum. 

Composiium. 

Tinctura  Catnphorse 

Tinctura  Camplio- 

Nectnndrse  Cortex 

Nectandra. 

Composita 

raa  cum  Opio. 

Oleum   Myristicae 

Myristicae    adeps. 

Tinctura  Conii 

Tinctura  Conii 

Expressunf 

Fructus. 

Papaveris   Capsulae 

Papaver. 

Ulmi  Cortex 

Ulraus. 

Pareiraj  Radix 

Pareira. 

Unguentum  Hydrar- 

Unguentum Cal- 

Pilula    Hydrargyri 

Pilula     Calomela- 

gyri  Subchloridi 

omelanos. 

Subcliloridi  Com- 

nos  Composita 

Unguentum  lodi 

Unguentum     lodi 

posita 

Compositum. 

Pilula  Saponis  Com- 

Pilula  Opii. 

Unguentum  Zinci 

Unguentum  Zin- 

posita 

cidi  Oxidi. 

Piper  Nigrum 

Piper. 

Uvae  Ursi  Folia 

Uva  Ursi. 

Plurnbi  Oxidum 

Lithargyrum. 

Valerianae  Radix 

Valeriana. 

//.  New  Medicines  and  Preparations. 


Acetum  Cantkaridis,  Land. 
Acetum  Scillae,  Land.,  Ed.,  Dub. 
Acidum  Carbolicum. 
Adeps  Benzoatus. 
Ammonii  Bromidum. 
Amygdala  Amara,  Ed. 
Atropiae  Sulphas,  Lond. 


Atropiae  Sulphatis  Liquor. 

Bismuthi  Carbonas. 

Cadmii  lodidum. 

Cadmii  lodidi  Unguentum. 

Canellae  Albae  Cortex,  Lond.,  Ed.,  Dub. 

Cerii  Oxalas. 

Charta  Epispastica. 
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Collodium  Flexile. 

Confectio  Opii,  Lond. 

Decoctum  Ulmi,  Lond. 

Emplastrum  Cerati  Saponis. 

Emplastrum  Plumbi  lodidi. 

Essentia  Anisi,  Dub. 

Essentia  Menthas  Piperitas,  Dub. 

Extractum  Lactucse,  Lond. 

Extractum  Mezerii  jEthereuin. 

Extractum  Papaveris,  Lond.,  Ed. 

Extractum  Pareirae,  Lond., Ed. 

Extractum  Physostigmatis. 

Glycerinum  Acidi  Carbolici. 

Glycerinum  Acidi  Gallici. 

Glycerinum  Acidi  Tanuici. 

Glycerinum  Amyli. 

Glycerinum  Boracis. 

Infusum  Aurantii  Compositum,  Lond. 

Infusum  Gentianae  Compositum,  Lond. 

Lactuca,  Dub. 

Linimentum  Potassii  lodidi  cum  Sapone. 

Linimentum  Sinapis  Compositum. 

Liquor  Ammonias  Acetatis,  Lond.,  Ed. 

Liquor  Ammonite  Citratis,  Lond. 

Liquor  Arsenici  Hydrochloricus. 

Liquor  Atropiae  Sulphatis. 

Liquor  Bismuthi  et  Ammonias  Citratis. 

Liquor  Ferri  Perchloridi  (same  strength 

as  Tinctura  Ferri  Perchloridi). 
Liquor  Hydrargyri  Perchloridi,  Lond. 
Liquor  lodi. 

Liquor  Lithise  Effervescens. 
Liquor  Magnesias  Carbonatis. 
Liquor  Morphias  Acetatis,  Lond.,  Dub. 
Liquor    Potassas    Efferveseens,    Lond., 

1836. 

Liquor  Sodas  Effervescens,  Lond.,  1836. 
Liquor  Zinci  Chloridi,  Dub. 
Lotio  Hydrargyri  Flava. 
Lotio  Hydrargyri  Nigra. 
Mistura  Ferri  Aromatica,  Dub. 
Mistura  Sennse  Composita.     . 
Mistura  Spiritus  Viui  Gallici,  Lond. 
Morphias  Acetas,  Lond.,  Ed.,  Dub. 
Oleum  Sinapis. 
Oleum  Theobromae. 
Ovi  Vitellus,  Lond. 
Oxymel  Scillas,  Lond. 
Physostigmatis  Faba. 
Physostigmatis  Extractum. 


Pilula  Aloes  et  Ferri,  Ed. 

Pilula  Conii  Composita,  Lond. 

Pilula  Ipecacuanhas  cum  Scilla,  Lond. 

Pilula  Quiniae. 

Plumbi  lodidum,  Lond.,  Ed.,  Dub. 

Pulvis  Opii  Compositus. 

Pyrethri  Radix,  Lond.,  Ed. 

Rhamni  Succus,  Lond.,  Ed. 

Sodas  Citro-tartras  Effervescens. 

Sodas  Sulphas,  Lond.,  Ed.,  Dub. 

Spiritus  Ammonias  Fostidus,  Lond.,  Ed., 

Dub. 

Spiritus  Vini  Gallici,  Lond. 
Sulphuris  lodidum,  Lond.,  Dub. 
Sumbul  Radix. 
Suppositoria  Hydrargyri. 
Suppositoria  Plumbi  Composita. 
Syrupus  Rhamni,  Lond.,  Ed. 
Syrupus  Rhei. 

Tinctura  Chloroformi  Composita. 
Tinctura  Cubebas,  Dub. 
Tinctura  Ferri  Acetatis,  Dub. 
Tinctura  Opii  Ammoniata,  Ed. 
Tinctura  Pyrethri. 
Tinctura  Quassias,  Ed. 
Tinctura  Sumbul. 
Tinctura  Veratri  Viridis. 
Tinctura  Zingiberis  Fortior. 
Trochisci  Ferri  Redacti. 
Trochisci  Ipecacuanhas. 
Trochisci  Potassas  Chloratis. 
Trochisci  Sodas  Bicarbonatis,  Ed. 
Unguentum  Cadmii  lodidi. 
Unguentum  Hydrargyri  Compositum. 
Unguentum  Picis  Liquidas,  Lond.,  Ed., 

Dub. 

Unguentum  Plumbi  Acetatis,  Lond. 
Unguentum  Plumbi  lodidi,  Lond.,  Dub. 
Unguentum  Potassas  Sulphuratas. 
Unguentum  Sulphuris  lodidi,  Lond. 
Vapor  Acidi  Hydrocyanici. 
Vapor  Chlori. 
Vapor  Coniae. 
Vapor  Creasoti. 
Vapor  lodi. 
Veratri  Viridis  Radix. 
Vinum  Aurantii. 
Vinum  Ferri  Citratis. 
Vinum  Quinias. 
Vinum  Rhei,  Dub.  Ed. 


In  the  above  list,  those  names  which  are  followed  by  one  or  more  of  the  abbre- 
viations, Lond.,  Ed.,  Dub.,  are  those  of  medicines  or  preparations  formerly  recog- 
nized in  the  several  Pharmacopoeias  designated  by  the  abbreviations,  but  rejected 
in  the  preparation  of  the  first  British  Pharmacopoeia,  to  be  adopted  again  in  the 
present. 
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•Articles  of  the  Pharmacopoeia  of  1864  omitted  in  the 

present. 


Catechu  Nigrum. 

Cocculus. 

Nitrite  of  Soda. 

Spiritus  Pyroxilicus  Rectificatus. 

Unguentum  Cocculi. 


Preparations  of  the  Pharmacopoeia  o/*1864  altered  in 

the  present. 


Acidum  Nitricum. 
Alumen. 

Alumen  Exsiccatum. 
Decoctum  Aloes  Compositum. 
Emplastrum  Belladonnas. 
Enema  Assafoatidae. 
Ferri  et  Quiniae  Citras. 
Infusum  Gentianaa  Compositum. 
Infusum  Sennae. 
Linimentum  Crotonis. 
Linimentum  lodi. 
Linimentum  Terebinthinae. 
Liquor  Ammoniae  Acetatis. 
Liquor  Ferri  Perchloridi. 


Mistura  Ferri  Composita. 
Spiritus  Cajuputi. 
Spiritus  Juniperi. 
Spiritus  Lavandulae. 
Spiritus  Menthae  Piperitae. 
Spiritus  Myristicae. 
Spiritus  Rosmarini. 
Suppositoria  Acidi  Tannici. 
Suppositoria  Morphiae. 
Trochisci  Bismuthi. 
Trochisci  Catechu. 
Vinum  Ferri. 
Vinum  Opii. 


Pulvis  Cinnamomi  Compositus  has  been  substituted  for  Pulvis  Aromaticus. 


INDEX. 


ABBREVIATIONS 

i.      x      Aci 

Abies  balsamea 

ii.  625 

Abies  Canadensis 

ii.  769      Aci 

Abies  excelsa 

ii.  768      Aci 

Abies  picea 
Abortives 

ii.  768      Aci 
ii.  717      Aci 

Absinthe 

i.  310      Aci 

Absinthin 

i.  310 

Absinthium 

i.  310      Aci 

Absorbents 

ii.  886      Aci 

Absorption,  changes  after 
Absorption,  circumstances 
ing 
Absorption  of  medicines 
Abstinence 

i.    13      Aci 
affect-                 Aci 
i.    10      Aci 
i.      6      Aci 
ii.    47      Aci 

Acacia 

ii.  822      Aci 

Acacia  Arabica 

ii.  822      Aci 

Acacia  catechu 

i.  125      Aci 

Acacia  vera 

ii.  822      Aci 

Aceta 

i.    62      Aci 

Acetate  of  ammonia,  solution  of   ii.  665      Aci 

Acetate  of  iron 

i.  465      Aci 

Acetate  of  lead 

i.  155      Aci 

Acetate  of  morphia 
Acetate  of  potassa 
Acetate  of  zinc 

i.  764      Aci 
ii.  620      Aci 
i.  417      Aci 

Acetated  tincture  of  opium 
Acetic  acid 

i.  758      Aci 
ii.    97      Aci 

Acetic  acid,  diluted 

ii.    98      Aci 

Acetic  acid,  glacial 
Acetic  extract  of  colchicum 

ii.    98      Aci 
ii.  431      Aci 

Acetum 

ii.    97      Aci 

Acetum  destillatum 

ii.    97      Aci 

Acetum  opii 
Achillea 

i.  759      Aci 
i.  313      Aci 

Achillea  millefolium 

i.  313      Aci 

Achilleic  acid 

i.  313      Aci 

Acid,  acetic 

ii.    97      Aci 

Acid,  arsenious 
Acid,  carbolic 

ii.  335,  802      Aci 
ii.  951      Aci 

Acid,  carbonic 

i.  384      Aci 

Acid,  chromic 

ii.  815      Aci 

Acid,  citric 

ii.    92      Aci 

Acid,  diluted  hydriodic 
Acid,  diluted  hydrocyanic 
Acid,  gallic 
Acid,  hydrocyanic 
Acid,  hydrosulphuric 
Acid,  lactic 

ii.  364      Aci 
ii.  190      Aci 
i.  118      Aco 
ii.  179      Ace 
ii.  414      Aco 
ii.  893      Aco 

Acid,  muriatic                      i 

371,  ii.  815      Ace 

Acid  nitrate  of  mercury,  solu- 
tion of  ii.  811 
Acid,  nitric  i.  365,  ii.  815 
Acid,  nitromuriatic  i.  373 
Acid,  phosphoric  i.  378 
Acid,  prussic  ii.  179 
Acid  solution  of  nitrate  of  mer- 
cury ii.  811 
Acid,  sulphuric  i.  356,  ii.  814 
Acid,  sulphurous  ii.  412,  916,  943 
Acid,  tannic  i.  114 
Acid,  tartaric  ii.  101 
Acid  tartrate  of  potassa  ii.  553 
Acid,  valerianic  i.  608 
Acids,  mineral  i.  356 
Acids,  vegetable  ii.  91 
Acidum  aceticum  ii.  97 
Acidum  aceticum  dilutum  ii.  98 
Acidum  aceticum  glaciale  ii.  98 
Acidum  arseniosum  ii.  335,  802 
Acidum  benzoicum  ii.  690 
Acidum  chromicum  ii.  815 
Acidum  citricum  ii.  92 
Acidum  gallicum  i.  118 
Acidum  hydriodicum  dilutum  ii.  364 
Acidum  hydrochloricum  i.  371 
Acidum  hydrocyanicum  ii.  179 
Acidum  hydrocyanicum  dilutum  ii.  190 
Acidum  hydrosulphuricum  ii.  414 
Acidum  lacticum  ii.  893 
Acidum  muriaticum  i.  371,  ii.  815 
Acidum  muriaticum  dilutum  i.  372 
Acidum  nitricum  i.  365,  ii.  815 
Acidum  nitricum  dilutum  i.  370 
Acidum  nitromuriaticum  i.  373 
Acidum  phosphoricum  i.  378 
Acidum  phosphoricum  dilutum  i.  379 
Acidum  phosphoricum  glaciale  i.  379 
Acidum  pyroligneum  ii.  98 
Acidum  sulphuricum  i.  356,  ii.  814 
Acidum  sulphuricum  aromaticum  i.  364 
Acidum  sulphuricum  dilutum  i.  364 
Acidum  sulphurosum  ii.  412 
Acidum  tannicum  i.  114 
Acidum  tartaricum  ii.  101 
i  ii.  141 
ii.  140 

Aconiti  folium  ii.  140 

Aconiti  radix  ii.  140 

k  ii.  151 
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Aconitina                                            ii.  151 

Aloes,  enema  of                               ii.  592 

Aconitum                                            ii.  140 

Aloes,  preparations  of                     ii.  530 

Aconitum  napellus                            ii.  140 

Aloesin                                                ii.  526 

Acorus  calamus                                  i.  353 

Aloin                                                    ii.  526 

Acrids,  as  rubefacients                   ii.  773 

Alteration,  as  a  therapeutic  pro- 

Active exercise                                 i.  185 

cess                                             i.    51 

Active  exercise,  modes  of                i.  188 

Alteratives                                          ii.  247 

Actual  cautery                                   ii.  784 

Althaea                                      ii.  829,  846 

Acupuncture                                    ii.  760 

Althaea  ofBcinalis                             ii.  829 

Acupuncture,  electrical                   i.  522 

Alum                                                     i.  136 

Adeps                                                   ii.  852 

Alum,  as  emetic                               ii.  484 

Adeps  praeparatus                             ii.  852 

Alum,  dried                                      ii.  813 

Adhesive  plaster                  i.  172,  ii.  855 

Alumen                                               i.  136 

Aeriform  state  of  medicines             i.    63 

Alumen  exsiccatum                          ii.  813 

JEther                                                   i.  673 

Alumen  ustum                                   ii.  813 

JEther  fortior                                    i.  674 

Alum-root                                           i.  135 

./Ether  sulphuricus                           i.  673 

Amber,  rectified  oil  of                       i.  622 

Affusion                                              i.    70 

American  centaury                             i.  221 

Agathotes  chirayta                          i.  220 

American  columbo                              i.  221 

Age,  as  a  modifying  influence        i.    33 

American  hellebore                          ii.  153 

Age,  influence  of,  on  the  dose         i.    33 

American  ipecacuanha            ii.  471,  473 

Alcohol                                               i.  639 

American  leeches                             ii.    37 

Alcohol,  appearances  after  death 

American  pennyroyal                        i.  344 

from                                              i.  649 

American  senna                               ii.  538 

Alcohol  dilutum                                i.  673 

American  turpentine                         ii.  625 

Alcohol,  eifects  of                              i.  640 

Amido-chloride  of  mercury            ii.  311 

Alcohol  fortius                                    i.  673 

Amidogen                                            ii.  311 

Alcohol,  mode  of  operating            i.  653 

Ammonia,  aromatic  spirit  of 

Alcohol,  poisoning  by                       i.  643 

i.  568,  ii.  880 

Alcohol,  therapeutic  application 

Ammonia,  as  a  disinfectant            ii.  917 

of                                                i   656 

Ammonia,  carbonate  of       i.  561,  ii.  881 

Alcohol,  U.  S.                                     i.  673 

Ammonia,  liniment  of                       ii.  775 

Alcoholic  poisoning,  acute              i.  643 

Ammonia,  muriate  of                       ii.  385 

Alcoholic  poisoning,  chronic           i.  645 

Ammonia,  preparations  of               ii.  879 

Alcoholismus  chronicus                   i.  649 

Ammonia,  solution  of  i.  567,  ii.  775,  879 

Ale                                                      i.  668 

Ammonia,  spirit  of               i.  567,  ii.  880 

Aletris                                                i.  225 

Ammonia,  stronger  solution  of      ii.  755 

Aletris  farinosa                                   i.  225 

Ammonia,  stronger  water  of           ii.  755 

Alexandria  senna                            ii.  532 

Ammonia,  valerianate  of                 i.  608 

Alimentary   canal,   as   a   part  to 

Ammonia,  water  of                 ii.  775,  879 

which  medicines  are  applied   i.    64 

Ammoniac                              i.  604,  ii.  683 

Alkalies,  as  dynamic  agents          ii.  866 

Ammoniacum                         i.  604,  ii.  683 

Allium                          i.  609,  ii.  648,  685 

Ammonias  aqua            i.  567,  ii.  775,  879 

Allium  cepa                                       i.  612 

Ammonias  aqua  fortior                     ii.  755 

Allium  porrum                                    i.  612 

Ammoniae  carbonas     i.  561,  ii.  776,  881 

Allium  sativum                                  i.  609 

Ammoniae  hydrochloras                  ii.  385 

Allspice                                              i.  333 

Ammoniae  murias                             ii.  385 

Allyl                                                    i.  609 

Ammoniae  valerianas                        i.  618 

Almond  emulsion                             ii.  842 

Ammoniated  copper                          i.  409 

Almond  oil                                       ii.  851 

Ammoniated  iron                              i.  473 

Almonds,  bitter                                ii.  187 

Ammoniated  mercury                       ii.  311 

Almonds,  sweet                                ii.  841 

Ammonio-chloride  of  iron               i.  473 

Aloe                                                   ii.  523 

Ammonio-ferric  alum                        i.  457 

Aloe  Barbadensis                     ii.  523,  525 

Amorphous  quinia                    i.  231,  276 

Aloe  Capensis                          ii.  523,  524 

Amygdala  amara                             ii.  187 

Aloe  hepatica                                   ii.  525 

Amygdala  dulcis                                ii.  841 

Aloe  Indica                                         ii.  525 

Amygdalin                             i.  290,  ii.  188 

Aloe  purificata                                 ii.  530 

Amygdalus  communis                     ii.  187 

Aloe  Socotrina                         ii.  523,  524 

Amygdalus  Persica                          ii.  187 

Aloe  spicata                             ii.  523,  524 

Amylaceous  demulcents                  ii.  836 

Aloe  vulgaris                            ii.  523,  525 

Amyli  iodidum                                   ii.  370 

Aloes                                                 ii.  523 

Amylum                                               ii.  836 

Aloes,  as  cholagogue                       ii.  700 

Anacyclus  pyrethrum                       ii.  733 

Aloes,  as  emmenagogue                  ii.  708 

Anelhum                                             i.  338 
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Anethum  graveolens 

Angustura  bark 

Angustura  bark,  false 

Anhydrous  sesquioxide  of  iron 

Animal  charcoal 

Animal  magnetism 

Anise 

Anisum 

Anisuui  stellatum 

Anodyne  liniment 

Antacids 

Anthelmintics 

Anthemis 

Anthemis  nobilis 

Anthemis  pyrethrum 

Anthracite  coal 

Antihectic  myrrh  mixture 

Antimonial  ointment 

Antimonial  powder 

Antimonial  wine 

Antimoniated  hydrogen 

Antimonii  et  potassae  tartras 

Antimonii  oxidum 
Antimonii  oxysulphuretum 
Antimonii  potassio-tartras 
Antimonii  sulphuretum  praecipita- 

tum 

Antimonium 

Antimonium  sulphuratum 
Antimonium  tartaratum  ii 

Antimonium  tartarizatum 

Antimoniuretted  hydrogen 

Antimony 

Antimony  and  potassa,  tartrate  of 

Antimony,  golden  sulphur  of 
Antimony,  oxide  of 
Antimony,  oxysulphuret  of 
Antimony,  precipitated  sulphuret 

of 

Antimony,  sulphurated 
Antiphlogistic  diet 
Antispasmodics 
Antizymotics 
Antozone 
Apiol 

Apium  petroselinum 
Apocynum  androsoamifolium 
Apocynum  cannabinum 
Appendix 

Application  of  medicines 
Application  of  medicines, 
Aqua  acidi  carbonic! 
Aqua  ammoniae 
Aqua  ammoniae  fortior 
Aqua  amygdalae  arnarae 
Aqua  calcis 
Aqua  camphoras 
Aqua  chlorinii 
Aqua  creasotica 
Aqua  fortis 
Aqua  lauro-cerasi 


i.  338 

Aqua  phagedasnica                           ii.  301 

i.  306 

Aqua  picis  liquidae                           ii.  632 

i.  307 

Aqua  regia                                          i.  373 

iron       i.  444 

Aquae                                                    i.    59 

ii.  887 

Aralia  nudicaulis                              ii.  447 

ii.  177 

Arbutin                                                i.  131 

i.  337 

Arctostaphylos  uva  ursi                   i.  131 

i.  337 

Ardent  spirits                                     i   670 

i.  338 

Argenti  chloridum                             i.  401 

i.  757 

Argenti  iodidum                                 i.  402 

ii.  863 

Argenti  nitras              i.  390,  ii.  792,  859 

ii.  919 

Argenti  nitras  fusa                           ii.  792 

i.  293 

Argenti  oxidum                                i.  400 

i.  293 

Argentum                                            i.  889 

ii.  733 

Argentum  vivum                               ii.  249 

ii.  862 

Aristolochia  reticulata                      i.  299 

i.  451 

Aristolochia  serpentaria                   i.  299 

ii.  778 

Armoracia                                          ii.  646 

ii.    80 

Arnica                                                i.  301 

ii.    76 

Arnica  montana                                i.  301 

ii.    81 

Arnicina                                               i.  302 

as         ii.    56 

Aromatic  cataplasm                         ii.  773 

657,  676,  777 

Aromatic  confection                          i.  322 

ii.    79 

Aromatic  powder                  i.  322,  ii.  735 

i      ii.  76,    77 

Aromatic  spirit  of  ammonia  i.  568,  ii.  880 

ii.  56,  477 

Aromatic  sulphuric  acid                  i.  364 

ecipita- 

Aromatics                                             i.  313 

ii.    77 

Aromatics,  as  rubefacients             ii.  773 

ii.    55 

Arrow-root                                         ii.  837 

ii.    77 

Arseniate  of  iron                              i.  465 

56,  477,  657, 

Arseniate  of  soda              .              ii.  337 

676,  777 

Arseniates  of  potassa,  ammonia, 

ii.  56,  477 

etc.                                             ii.  339 

ii.    81 

Arsenic                                             ii.  318 

ii.    55 

Arsenic,  poisonous  effects  of         ii.  322 

•trate  of 

Arsenic,  preparations  of                 ii.  334 

ii.  56,  477 

Arsenic,  therapeutic  application 

of        ii.    78 

of                                               ii.  328 

ii.    79 

Arsenical  solution                            ii.  336 

F        ii.  76,  77 

Arsenical  solution,  Pearson's         ii.  338 

Iphuret 

Arsenici  et  hydrargyri  iodidi   li- 

ii.   77 

quor                                           ii.  340 

ii.    77 

Arsenici  iodidum                               ii.  340 

ii     49 

Arsenicum                                          ii.  318 

i.  575 

Arsenicum  album                    ii.  335,  802 

ii.  937 

Arsenious  acid                                   ii.  335 

ii.  901 

Arsenious  acid,  as  escharotic         ii.  802 

ii.  611 

Arsenite  of  potassa,  solution  of    ii.  336 

ii.  611 

Artanthe  elongata                              i.  332 

m          ii.  477 

Artemisia  absinthium                       i.  310 

ii.  477,  617 

Arterial  sedatives                             ii.    54 

ii.  959 

Arterial  stimulants                      i.  89,  547 

i.    40 

Arterial  stimulation,  as  diuretic    ii.  597 

oodesofi.    64 

Artificial    respiration,    produced 

i.  381 

by  electricity                              i.  538 

i.  567,  ii.  775 

Artificial  seltzer  water                     i.  381 

ii.  755 

Artificial  somnambulism                  ii.  177 

ii.  188 

Asagraea  ofBcinalis                          ii-  163 

ii.  881 

Asarabacca                              ii.  477,  736 

i.  706 

Asarum                                                 i.  354 

ii.  374 

Asarum  Canadense                           i.  354 

ii.  635 

Asarum  Europaeum                         ii.  736 

i.  365 

Asarum  Europaeum,  as  emetic       ii.  477 

ii.  190 

Asclepias                                          ii.  668 
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Asclepias  tuberosa  ii.  668 

Asparagus  officinalis  ii.  617 

Aspidium  filix  mas  ii.  928 

Assafetida  i.  597 

Assafetida,  as  expectorant  ii.  684 

Assafetida  enema  ii.  593 
Assafoetida                            i.  597,  ii.  684 

Astragalus  vera  ii.  825 
Astringent  solution   of   sulphate 

of  iron  i.  455 

Astringents  i.    97 

Atomizers  i.     76 

Atropa  belladonna  i.  784 

Atropia  i.  804 

Aurantii  amari  cortex  i.  318 

Auvantii  dulcis  cortex  i.  318 

Avenae  farina  ii.  846 

Axungia  ii.  852 

Azedarach  ii.  925 

Azotic  acid  i.  365 

Balm  i.  347 

Balm  of  Gilead  tree  ii.  625 

Balsam  of  fir  ii.  625 

Balsam  of  Peru  ii.  688 

Balsam  of  Tolu  ii.  686 

Balsamodendron  myrrha  i.  304 

Balsamum  Canadense  ii.  625 

Balsamum  Peruvianum  ii.  688 

Balsamum  Tolutanum  ii.  686 

Bang  i.  771 

Barbadoes  aloes  ii.  525 

Barberry  i.  284 

Bark  of  sassafras  root  ii.  443 

Barley,  pearl  ii.  839 

Barley  sugar  ii.  830 

Barley  water  ii.  839 

Barosma  crenata,  etc.  ii.  640 

Basilicon  ointment  ii.  772 

Baths  i.    69 

Baths,  absorption  by  ii.    21 

Baths,  local  ii.    24 

Bean  of  St.  Ignatius  i.  814 

Bearberry  i.  131 

Bebeeria,  or  bebeerin  i.  278 

Bebeeria,  sulphate  of  i.  278 

Bebeeru  bark  i.  278 

Bee-bread  ii.  648 

Beer  i.  668 

Beeswax  ii.  853 

Belladonna  i.  784 

Belladonnin  i.  785 

Benne  leaves  ii.  829 

Benzoic  acid  ii.  690 

Benzoin  ii.  689 

Benzoinum  ii.  689 

Benzyle  ii.  690 
Berberina                     i.  222,  284,  ii.  543 

Berberis  i.  284 

Berberis  Canadensis  i.  284 
Berberis  vulgaris                      i.  222,  284 

Bergamotae  oleum  i.  320 

Biborate  of  soda  ii.  876 

Bicarbonate  of  potassa  ii.  872 


Bicarbonate  of  potassa, as  diuretic  ii.  621 
Bicarbonate  of  soda  ii.  874 

Bicarbonate  of  soda,  as  diuretic  ii.  621 
Bichloride  of  mercury  ii.  307,  809 

Biniodide  of  mercury  ii.  314 

Bismuth  »  i.  422 

Bismuth  and  ammonia,  citrate  of  i.  425 
Bismuth,  subcarbonate  of  i.  424 

Bismuth,  subnitrate  of  i.  422 

Bismuthi  liquor  i.  425 

Bismuthi  subcarbonas  i.  424 

Bismuthi  subnitras  i.  422 

Bismuthum  i.  422 

Bismuthum  album  i.  422 

Bistort  i.  135 

Bisulphate  of  quinia  i.  270 

Bisulphuret  of  mercury  ii.  315 

Bitartrate  of  potassa,  as  cathartic  ii.  553 
Bitartrate  of  potassa,  as  diuretic  ii.  617 
Bitter  almond  water  ii.  188 

Bitter  almonds  ii.  186 

Bitter  almonds,  oil  of  ii.  187 

Bitter  cucumber  ii.  575 

Bitter  orange-peel  i.  318 

Bitters,  effects  of,  on  the  system  i.  213 
Bitters,  peculiar  i.  225 

Bitters,  pure  i.  212 

Bitters,  simple  i.  212 

Bitters,  therapeutic  application  of  i.  213 
Bittersweet  ii.  444 

Black  drop  i.  759 

Black  hellebore  ii.  577 

Black  hellebore,  as  emmenagogue  ii.  709 
Black  mustard  seed  ii.  762 

Black  oxide  of  iron  i.  442 

Black  oxide  of  mercury  ii.  298 

Black  pepper  i.  327 

Black  snakeroot  ii.  169 

Black  sulphuret  of  mercury  ii.  316 

Blackberry  root  i.  130 

Black-oak  bark  i.  120 

Bleeding,  effects  of  ii.    29 

Bleeding,  local  ii.     35 

Bleeding,  modes  of  ii.     33 

Bleeding,  therapeutic  application 

of  ii.    40 

Blistering  plaster  ii.  746 

Blisters  ii.  739 

Blisters,  treatment  of  ii.  747,  750 

Blood,  transfusion  of,  as  a  tonic  i.  197 
Bloodroot  ii.  471 

Blood-vessels,   as  a  seat  for  the 

application  of  medicines          i.    84 
Blue  pills  ii.  294 

Blue  vitriol  i.  406 

Blue  vitriol,  as  emetic  ii.  481 

Blue  vitriol,  as  escharotic  ii.  801 

Boluses  i.    57 

Boneset  i.  296 

Borate  of  soda  ii.  876 

Borax  ii.  730,  876 

Botanicayftfinities,  as  a  means  of 
estimating  the  effects  of  me- 
dicines i.  28 
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Botany  Bay  kino  i.  123 

Bran,  as  demulcent  ii.  842 

Bran,  as  laxative  ii.  499 

Brandy  i.  670 

Brayera  ii.  933 

Brayera  anthelmintica  ii.  933 

Bread  and  milk  poultice  ii.  845 

Brimstone  ii.  407 

Bromide  of  ammonium  ii.  405 

Bromide  of  cadmium  ii.  406 

Bromide  of  iron  ii.  406 

Bromide  of  mercury  ii.  406 

Bromide  of  potassium  ii.  397 

Bromine  ii.  392 

Bromine,  as  disinfectant  ii.  908 

Brominium  ii.  392 

Bromism  ii.  394 

Broom  ii.  608 

Brown  sugar  ii.  501 

Brucia  i.  837 

Bucco,  Br.  ii.  640 

Buchu  ii.  640 

Burgundy  pitch  ii.  768 
Burnett's  disinfecting  liquid          ii.  918 

Burnt  alum  ii.  813 
Butea  frondosa,  concrete  juice  of  i.  123 

Butea  gum  i.  123 

Butter,  melted,  as  laxative  ii.  514 

Butter-cup  ii.  774 

Butterfly  weed  ii.  668 

Butternut  ii.  522 

Cadmii  sulphas  ii.  812 

Cadmium  ii.  811 

Cadmium,  iodide  of  ii.  812 

Catfiea  Arabica  i.  613 

Caffein  i.  613 

Caffein,  citrate  of  i.  621 

Caffeo-tannic  acid  i.  613 

Cahinca  ii.  617 

Calabar  bean  ii.  239 

Calamina  i.  419 

Calamina  praeparata  i.  419 

Calamine  i.  419 

Calamine,  prepared  i.  419 

Calamus  i.  353 

Calcined  magnesia  ii.  507 

Calcis  carbonas  ii.  883 

Calcis  carbonas  praecipitata  ii.  883 

Calcis  muriatis  solutio  ii.  379 

Calcis  phosphas  praecipitata  i.  479 

Calisaya  bark  i.  227 

Calomel  ii.  302 

Calomel,  as  anthelmintic  ii.  935 

Calomel,  as  purgative  ii.  561 
Calomelas                                 ii.  802,  561 

Calumba  i.  222 

Calx  chlorata,  Br.  ii.  376 

Calx  chlorinata  ii.  376 

Cambogia  ii.  581 

Camphor  i.  696 

Camphor  liniment  i.  707 

Camphor  water  i.  706 

Camphora  i.  696 


Camphora  officinarum 

Camphorated  soap  liniment 

Camphorated  tincture  of  opium 

Camphorated  tincture  of  soap 

Canada  balsam 

Canada  fleabane 

Canada  fleabane,  oil  of 

Canada  pitch 

Canada  snakeroot 

Canada  turpentine 

Canella 

Canella  alba 

Canna 

Canna  coccinea 

Cannabene 

Cannabin 

Cannabis  Indica 

Cannabis  sativa 

Cantharidal  collodion 

Cantharides 

Cantharides,  as  diuretic 

Cantharides,  as  emmenagogue 

Cantharides,  cerate  of 

Cantharides,  liniment  of 

Cantharides,  ointment  of 

Cantharides,  tincture  of 

Cantharidin  ii. 

Cantharis  ii.  642,  710, 

Cantharis  vesicatoria  ii. 

Caoutchouc  ii. 

Cape  aloes  ii. 

Caphopicrite  ii. 

Capsicin  i. 

Capsicum  i.  548,  ii 

Capsicum  annuum  i. 

Capsicum,  as  rubefacient  ii. 

Capsicum  frutescens  i. 

Caracas  kino 

Caramel 

Caraway 

Carbo  animalis  purificatus 

Carbo  ligni 

Carbolic  acid,  as  antizymotic 

Carbolic  acid,  as  disinfectant 

Carbonate  of  ammonia  i. 

Carbonate  of  ammonia,  as  antacid  ii. 

Carbonate  of  ammonia,  as  rube- 
facient ii. 

Carbonate  of  iron,  pills  of  i. 

Carbonate  of  lead  i.  168,  ii. 

Carbonate  of  lime  ii. 

Carbonate  of  lithia  ii. 

Carbonate  of  magnesia,  as  antacid  ii. 

Carbonate  of  magnesia,  as  laxa- 
tive ii. 

Carbonate  of  potassa  ii. 

Carbonate  of  potassa,  as  diuretic  ii. 

Carbonate  of  soda 

Carbonate  of  soda,  as  diuretic 

Carbonate  of  zinc 

Carbonate  of  zinc,  precipitated 

Carbonic  acid  gas 

Carbonic  acid  water 

Cardamom 


696 
708 
757 
707 
625 
614 
615 
769 
354 
625 
323 
323 
838 
838 
771 
771 
770 
770 
752 
745 
642 
710 
746 
754 
754 
754 
745 
745 
745 
857 
524 
517 
549 
766 
548 
766 
548 
123 
830 
336 
.887 
886 
951 
918 
561 
881 

776 
449 

862 
883 
878 
886 

504 
870 
621 
873 
621 
418 
418 
384 
381 
334 
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Cardamomum  i. 

Carmine  i. 

Carolina  jasmine  ii. 

Carolina  pink  ii. 

Carota  ii. 

Carrageen  ii. 

Carrageenin  ii. 

Carrot  root,  as  emollient  ii. 

Carrot  seed  ii. 

Carthagena  barks  i. 

Carui  i. 

Carum  i. 

Carum  carui  i. 

Caryophillin  i. 

Caryophyllus  i. 

Caryophyllus  aromaticus  i. 

Cascarilla 

Cassava 

Cassia 

Cassia  acutifolia 

Cassia  ^thiopica 

Cassia  elongata 

Cassia  fistula 

Cassia  lauceolata 

Cassia  Marilandica 

Cassia  obovata 

Cassia,  purging 

Cassiae  pulpa 

Castile  soap 

Castor 

Castor  fiber 

Castor  oil 

Castoreum 

Catalysis 

Cataplasmata 

Cataplasms 

Cataplasms,  effects  of 

Cataplasms,  emollient 

Cataplasms,  hot 

Cataria 

Catechu 

Catechu-tannic  acid 

Cathartic  acid 

Cathartic  enemata 

Cathartics 

Cathartics,  administration  of 

Cathartics,  therapeutic  indica- 
tions for  ii. 

Cathartin  ii. 

Cathartocarpus  fistula  ii. 

Catmint  i. 

Catnep  i. 

•Cause,  removal  of,  as  a  therapeu- 
tic measure  i. 

Caustic  potassa  '  ii. 

Cauterization,  electric  or  galvanic  ii. 

Cautery,  actual  ii. 

•Cayenne  pepper  i. 

Cayenne  pepper,  as  rubefacient    ii. 

Centaurium  i. 

Centaury,  American  i. 

Centaury,  European  i. 

Cephaelis  ipecacuanha  i. 

Cera  ii. 


ii. 

i.  321,  ii. 
ii.  532, 
ii.  532, 
532, 
ii. 
532, 
ii. 

ii.  532, 
ii. 
ii 
ii. 
i. 
i. 
ii. 
i. 
ii. 
i. 
i. 
ii 

ii.  844, 
i. 
i 
i. 
i. 
ii. 
ii. 
ii. 
ii. 


334 
626 
172 
922 
616 
841 
841 
847 
616 
228 
336 
336 
336 
325 
324 
324 
308 
839 
503 
533 
533 
533 
503 
534 
538 
533 
503 
503 
621 
595 
695 
510 
595 
938 
57 
57 
24 
845 
498 
312 
125 
125 
534 
590 
485 
495 

489 
534 
503 
312 
812 

25 

789 
787 
784 
548 
766 
221 
221 
221 
x 
853 


Cerasus  lauro-cerasus 

Cerasus  serotin'a 

Cerata 

Cerate  of  cantharides        4 

Cerate  of  lard 

Cerate  of  subacetate  of  lead 

Cerate,  simple 

Cerates 

Ceratum  cantharidis 

Ceratum  plumbi  subacetatis 

Ceratum  resinee 

Ceratum  resinae  compositum 

Ceratum  sabinae 

Ceratum  saponis 

Ceratum  simplex 

Cerebral  sedatives 

Cerebral  stimulants 

Cerebro-spinal  stimulants 

Cerevisia 

Cerevisise  fermentum 

Cerussa 

Cerusse 

Cetaceum 

Cetraria 

Cetrarin 

Cetraria  Islandica 

Cevadilla 

Ceylon  cinnamon 

Chalk  mixture 

Chalk,  prepared 

Chalybeate  water,  artificial 

Chalybeate  waters,  natural 

Chalybeates 

Chamomile 

Chamomile,  German 

Change  of  medicines  after  absorp- 
tion 

Changes  in  the  British  pharma- 
copoeia of  1867  ii. 

Characteristic  effects  of  medicines  i. 

Charcoal  ii. 

Charcoal  as  a  disinfectant  ii. 

Chelerythrin  ii. 

Chemical  influence,  as  a  thera- 
peutic agent  i. 

Chemical  methods  of  operation      i. 

Chemical  relations,  as  a  means  of 
estimating  the  powers  of  me- 
dicines 

Chenopodium 

Chenopodium  anthelminticum 

Cherry-laurel 

Cherry-laurel  leaves 

Cherry-laurel  water 

Chian  turpentine 

Children,  rule  for  adapting  doses 
to 

Chimaphila 

Chimaphila  umbellata,  leaves  of 

Chimaphilin 

Chinese  cinnamon 

Chinese  rhubarb 

Chiococca  racemosa 
i  Chiretta 


189 
289 

57 
746 
854 
167 
854 

57 
746 
167 
772 
772 
773 
168 
854 
174 
629 

89 
668 
893 
168 
168 
853 
840 
840 
840 
163 
320 
885 
883 
452 
452 
427 
293 
296 


i.  13 

959 
30 


472 

53 
19 


27 
924 
924 
189 
189 
190 
693 

34 
133 
133 
133 
321 
516 
617 
220 
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Chironia  centaurium 
Chlorate  of  potassa 
Chloride  of  ammonium 
Chloride  of  barium, 
Chloride  of  bromine 
Chloride  of  calcium, 
Chloride  of  iron 
Chloride  of  iron,  as  i 
Chloride  of  iron,  tincture  of 
Chloride  of  lime 
Chloride  of  mercury 
Chloride    of    mercury 

sive 

Chloride  of  mercury,  mild 
Chloride  of  silver 
Chloride  of  sodium 
Chloride  of  zinc 
Chloride  of  zinc,  as 
Chloride  of  zinc,  a; 
Chlorinated  lime 
Chlorinated  soda,  s 
Chlorine 

Chlorine,  as  disinfectant 
Chlorine,  gaseous 
Chlorine,  solution  of 
Chlorine  water 
Chlorinium 

Chlovo-amidide  of  mercury 
Chloroform 
Chloroform,    as    an 

agent 

Chloroform,  commercial 
Chloroform,  effects  c 

of 

Chloroform,  purified 
Chloroformic  solutio 
Chloroformum 
Chloroformum  purificatum 
Chloroformum  venale 
Chlorohydric  acid 
ChoLigogues 
Chondrus 
Chondrus  crispus 
Christmas  rose 
Chromic  acid 
Churrus 
Cigarettes 
Cimicii'uga 
Cimicifuga  racemosa 
Cinchona 

Cinchona  alkaloids 
Cinchona,  as  an  anti 
Cinchona  calisaya,  bark  of 
Cinchona  Condaminea 
Cinchona  cordifi 
Cinchona  flava 
Cinchona  lancifolia,  bark  of 
Cinchona  micrantha 
Cinchona  nitida 
Cinchona  pallida 
Cinchona  pitayensis, 
Cinchona,  preventiv 
Cinchona  rubra 
Cinchona  succiruba 


i.  221 
ii.  389 

Cinchona,  therapeutic  application 
of                                                i.  244 

n                     ii.  385 
olution  of     ii.  380 

Cinchonia,  effects  of  on  the  sys- 
tem                                            i.  233 

ii.  406 
solution  of    ii.  379 
i.  467 
isinfectant    ii.  918 

Cinchonia,  properties  of                   i.  231 
Cinchonia,  sulphate  of                     i.  276 
Cinchonise  sulphas                             i.  276 
Cinchonicia                                 i.  231,  276 

ture  of           i.  468 

Cinchonidia                                         i.  231 

ii.  376 
ii.  307 
y,    corro- 

Cinchonidia,  sulphate  of                  i.  277 
Cinchonidiae  sulphas                        i.  277 
Cinnabar                                            ii.  315 

ii.  307,  809 

Cinnabaris                                         ii.  315 

mild      ii.  302,  561 

Cinnamomum                                      i.  320 

i.  401 

Cinnamomum  aromaticum               i.  321 

ii.  381 
i.  421 

Cinnamomum  Zeylanicum                i.  320 
Cinnamon                                            i.  320 

isinfectant     ii.  918 
scharotic       ii.  805 
ii.  376 
ution  of         ii.  378 
ii.  370 

Circulation,  primary  operation  of  . 
medicines  through  the              i.       6 
Cissampelina                                      ii.  641 
Cissampelos  pareira                        ii.  641 
Citrate  of  bismuth  and  ammonia    i.  425 

ant                ii.  907 

Citrate  of  caffein                               i.  621 

ii.  372 

Citrate  of  iron                                   i.  463 

ii.  374 

Citrate  of  iron  and  ammonia           i.  464 

ii.  374,  700 
ii.  370 
:rcury            ii.  311 

Citrate  of  iron  and  magnesia          i.  465 
Citrate  of  iron  and  quinia               i.  463 
Citrate  of  lithia                                ii.  879 

ii.  193 
anaesthetic 
ii.  215 
;ial                 ii.  193 
f  inhalation 

Citrate  of  magnesia                         ii.  560 
Citrate  of  magnesia,  solution  of    ii.  560 
Citrate  of  potassa                            ii.  661 
Citrate  of  potassa,  solution  of        ii.  662 
Citric  acid                                          ii.    92 

ii.  196 

Citrine  ointment                                ii.  317 

ii.  193 
i  of  iodine     ii.  362 

Citrullus  colocynthis                        ii.  575 
Citrus  acris                                        ii.     92 

ii.  193 

Citrus  aurantium                               i.  318 

:atum             ii.  193 

Citrus  limetta                                      i.  320 

5                      ii.  193 
i.  371 
ii.  696 

Citrus  medica                      i.  319,  ii.    92 
Citrus  vulgaris                                   i.  318 
Classification  of  medicines              i.    86 

ii.  841 
ii.  841 

Classification,  plan  of                      i.    88 
Classification,  table  of                     i.    93 

ii.  577 
ii.  815 
i.  771 
i.    76 
ii.  169 

Clay                                                      ii.  862 
Cleanliness,  as  disinfectant            ii.  897 
Climate,  as  a  modifying  influence  i.    36 
Clothing,  as  a  heating  agent           i.  487 
Cloves                                                 i.  324 

ii.  169 
i.  226 

Clysters                                              i.    65 
Coca                                                    i.  627 

i.  230 

Cocaina                                              i.  627 

periodic         i.  249 
a,rk  of              i.  228 
sa                     i.  227 

C6*ccoloba  uvifera,  extract  of          i.  122 
Cocculus  palmatus,  root  of             i.  222 
Coccus  cacti                                       i.  626 

bark  of           i.  228 

Cochineal                                           i.  626 

i.  227 

Cochinilin                                            i.  626 

bark  of            i.  229 

Cochlearia  armoracia                      ii.  646 

i.  227 

Codeia                                                i.  765 

i.  227 

Cod-liver  oil                                      i.  201 

i   227 

Coffee                                                 i.  613 

bark  of          i.  229 

Cohosh                                               'ii.  169 

3  influence  of  i.  256 

Colchicia                                           ii.  420 

i.  228 

Colchicum                                           ii.  419 

i.  228 

Colchicum  autumnale                     ii.  419 
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Colcothar 

Cold  air  bath,  as  tonic 

Cold,  as  a  nervous  stimulant 

Cold,  as  an  anaesthetic  agent 

Cold,  as  antiphlogistic 

Cold,  as  antizymotio 

Cold,  as  astringent 

Cold,  as  diuretic 

Cold,  as  sedative 

Cold,  as  tonic 

Cold  bath 

Cold  bath,  as  a  nervous  stimulant 

Cold  cream 

Cold  douche,  as  tonic 

Cold  from  the  spray  of  ether 

Cold  salt-water  bath,  as  tonic 

Cold  shower  bath,  as  tonic 

Cold  water  bath,  as  tonic 

Collodion 

Collodium 

Collodium  cum  cantharide 

Collutoria 

Collyria 

Colocynth 

Colocynth,  compound  extract  of  ii. 

Colocynth,  enema  of 

Colocynthin 

Colocynthia 

Colophony 

Columbin 

Columbo 

Commercial  chloroform 

Common  caustic 

Common  caustic,  weaker 

Common  salt 

Compound  calomel  pills 

Compound  cathartic  pills 

Compound  extract  of  colocynth 

Compound  infusion  of  roses 

Compound  mixture  of  iron 

Compound  pill  of  colocynth 

Compound  pills  of  iron 

Compound  pills  of  soap 

Compound  pills  of  storax 

Compound  powder  of  ipecacuanha  ii. 

Compound  solution  of  iodine 

Compound  spirit  of  ether 

Compound  spirit  of  sulphuric  ether  i. 

Compound  syrup  of  squill 

Compound  tincture  of  gentian 

Compound  tincture  of  iodine 

Compressed  air  as  a  remedy 

Compression,  as  a  therapeutic  agent  i 

Condy's  disinfecting  fluid 

Coneic  acid 

Confectio  aromatica 

Confectio  opii 

Confectio  rosge 

Confection  of  opium 

Confection  of  roses 

Confections 

Conhydrin 

Conia 

Conicin 


i.  444 

Conii  fructus                                    ii.  226 

i.  195 

Conium                                             ii.  225 

i.  587 

Conium  maculatum                         ii.  225 

ii.    13 

Conserves                                           i.    56 

ii.      9 

Conserves                                             i.     56 

ii.  941 

Constant   current  in   galvanism, 

i.  108 

Remak  on                                   i.  528 

ii.  595 

Constantinople  opium                       i.  709 

ii.      1 

Contents,  table  of                             i.     xi 

i.  194 

Contra-causation,  as  a  therapeutic 

i.    69 

agent                                          i.    52 

i.  587 

Contrayerva                                        i.  309 

ii.  853 

Convolvulus  scammonia                 ii.  572 

i.  196 

Copaiba                                             ii.  636 

ii.    16 

Copaiba,  as  expectorant                 ii.  692 

i.  197 

Copaifera  multijuga                         ii.  636 

i.  196 

Copaifera  officinalis                        ii.  636 

i.  195 

Copaiva  balsam                                ii.  636 

ii.  856 

Copper                                                i.  403 

ii  856 

Copper,  ammoniated                        i.  409 

ii.  752 

Copper,  sulphate  of     i.  406,  ii.  481,  801 

i.    84 

Coptis                                                 i.  224 

i.    84 

Coptis  trifolia,  root  of                      i.  224 

ii.  575 

Coriander                                          i.  337 

ii.  576 

Coriandrum                                       i.  337 

ii.  592 

Coriandrum  sativum                         i.  337 

ii.  575 

Cornus  circinata                               i.  280 

ii.  575 

Cornus  Florida                                  i.  279 

ii.  771 

Cornus  sericea                                   i.  280 

i.  222 

Corrosive  chloride  of  mercury      ii.  307 

i.  222 

Corrosive  chloride  of  mercury,  as 

ii.  193 

escharotic                                   ii.  809 

ii.  789 

Corrosive  sublimate                        ii.  307 

ii.  792 

Corrosive  sublimate,  as  escharotic  ii.  809 

ii.  381 

Cotton-plant  root                             ii.  730 

ii.  306 

Counter-irritation,  as  a  therapeu- 

ii. 583 

tic  influence                               i.    49 

ii.  576 

•  Covering  of  surfaces,  as  a  thera- 

i. 364 

peutic  agent                               i.    55 

i.  451 

Cowhage                                           ii.  928 

ii.  577 

Coxaeluvium                                       i.    69 

i.  451 

Coxe's  hive  syrup                            ii.  682 

i.  754 

Cranesbill                                          i.  129 

ii.  692 

Cream  of  tartar,  as  cathartic        ii.  553 

ii.  660 

Cream  of  tartar,  as  diuretic          ii.  617 

ii.  362 

Creasote                                            ii.  632 

i.  687 

Creasote,  as  antizymotic                 ii.  951 

ri.  687 

Creasote,  as  expectorant                ii.  694 

ii.  682 

Creasote,  as  protective                   ii.  861 

i.  219 

Creasote,  as  rubefacient                 ii.  770 

ii.  361 

Creasote  water                         ii.  635,  771 

i.  192 

Creasotum                 ii.  632,  694,  770,  861 

iti.    54 

Cresylic  acid                                    ii.  951 

ii.  908 

Creta  praeparata                              ii.  883 

ii.  226 

Crocus                                                i.  625 

i.  322 

Crocus  martis                                    i.  445 

i.  754 

Crocus  sativus                                   i.  625 

i.  135 

Croton  Eleuteria                               i.  308 

i.  754 

Croton  oil                                          ii.  587 

i.  135 

Croton  oil,  as  a  pustulating  agent  ii.  779 

i.    56 

Croton  tiglium                                   ii.  587 

ii.  226 

Crotonis  oleum                                 ii.  587 

ii.  234 

Crude  quinia                                      i.  275 

ii.  226 

Crystals  of  tartar                            ii.  553 
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Cubeba  i.  330 

Cubeba  officinalis  i.  330 

Cubebin  i.  330 

Cubebs  i.  330 

Cucumis  colocynthis  ii.  575 

Cucurbita  pepo  ii.  934 

Culver's  physic  ii.  701 

Cupping  ii.    37 
Cupri  sulphas               i.  406,  ii.  481,  801 

Cuprum  i.  403 

Cuprum  ammoniatum  i.  409 

Curcuma  i.  352 

Curcuma  longa  i.  352 

Curcuma  rotunda  i.  353 

Curcuma  zedoaria  i.  852 

Curcumin  i.  353 

Cusparia  i.  306 

Cusso  ii.  933 

Cyanide  of  potassium  ii.  191 

Cydonia  vulgaris  ii.  827 

Cydonin  ii.  827 

Cydonium  ii.  827 

Cynanclmm  Monspeliacum  ii.  573 

Cypripedin  i.  625 

Cypripedium  i.  624 

Cypripedium  pubescens  i.  624 

Cytisin  i.  302 

Cytisus  scoparius  ii.  608 


Daffodil 

Dandelion 

Dandelion,  as  cholagogue 

Daphne  gnidium 

Daphne  mezereum 

Daphnin 

Dates 

Datura  ferox 

Datura  stramonium 

Daturia 

Daucus  carota 

Deadly  nightshade 

Decocta 

Decoctions 

Demulcents 

Denarcotized  laudanum 

Denarcotized  opium 

Deodorized  tincture  of  opium         i. 

Deoxidizing  disinfectants  ii. 

Dependence  of  function,  operation 
through  i. 

Depletion,  applications  of  i. 

Depletion,  as  a  sedative  agent       ii. 

Depletion,  as  a  therapeutic  pro- 
cess i.  40,  ii. 

Depletion,  direct  i.  42,  ii. 

Depletion,  indirect  i.  43,  ii. 

Depletion,  means  of  i. 

Depletion,  nature  of  i. 

Depression,  as  a  therapeutic  pro- 
cess i. 

Depression  following  excitement    i. 

Derivation,  as  a  therapeutic  pro- 
cess i. 


ii.  477 
ii.  612 
ii.  700 
ii.  441 
ii.  441 
ii.  442 
ii.  501 
i.  811 
i.  808 
i.  809 
ii.  616 
i.  784 
i.  60 
i.  60 
ii.  820 
i.  769 
i.  769 
i.  757 
ii.  916 


23 
42 
29 

40 
29 
47 
42 
40 

48 
22 

49 


Derivation,  operation  of  medi- 
cines through 

Deshler's  salve 

Deutiodide  of  mercury 

Deutochloride  of  mercury 

Deutosulphuret  of  mercury 

Deutoxide  of  nitrogen 

Dewberry-root 

Diachylon  i.  171, 

Diachylon,  as  a  protective 

Dialysis 

Diaphoretics 

Diaphoretics,  mode  of  operation 
of  ii. 

Diaphoretics,  therapeutic  effects 


of  ii. 

Diet,  antiphlogistic  ii. 

Diet,  low  ii. 

Diet,  tonic  i. 

Diffusible  stimulants  i.  89, 

Diffusible  stimulation  i. 

Digitaleic  acid  ii. 

Digitalin  ii. 

Digitalinum  ii. 

Digitalis  ii.  103, 

Digitalis,  as  a  diuretic  ii. 

Digitalis  purpurea  ii. 

Digitalium  ii. 

Dill  i. 

Diluents  ii. 

Diluted  acetic  acid  ii. 

Diluted  alcohol  i. 

Diluted  hydriodic  acid  ii. 

Diluted  hydrocyanic  acid  ii. 

Diluted  muriatic  acid  i. 

Diluted  nitric  acid  i. 

Diluted  phosphoric  acid  i. 
Diluted  solution  of  subacetate  of 

lead  i. 

Diluted  sulphuric  acid  i. 
Dilution,  as  a  therapeutic  process  i. 

Dinneford's  fluid  magnesia  ii. 

Diospyros  i. 
Diospyros  Virginiana,  unripe  fruit 

of  i. 

Direct  depletion  i.  42,  ii. 

Direct  protectives  ii. 
Disease,  as  a  modifying  influence  i. 

Disinfectants  ii. 
Disinfectants  acting  chemically  ii. 
Disinfectants  acting  mechanically  ii. 
Distension,  as  a  therapeutic  agent  i. 

Distilled  liquors  i. 

Distilled  vinegar  ii- 
Diuretic  emmenagogues 

Diuretics  ii. 

Diuretics,  uses  of  ii. 

Dog's-bane  ii- 

Dogwood  i- 

Dolichos  pruriens  ii. 

Donovan's  solution  ii. 

Dorema  ammoniacum  '  ii. 

Dorstenia  contrayerva  i. 

Dose,  as  influenced  by  age  i. 


24 

772 
314 
307 
315 
916 
130 
855 
855 
10 
649 

649 

653 
49 
49 
182 
481 
481 
104 
122 
122 
730 
603 
103 
122 
838 
817 
98 
673 
364 
190 
372 
370 
379 

167 
364 
44 
506 
135 

135 

29 
850 

36 
896 
900 
897 

54 
670 

97 
710 
594 
599 
477 
279 
928 
340 
683 
309 

33 
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Dose,  rule  for  diminishing  in  ref- 
erence to  age 
Douche 
Douche,  hot 
Douche,  vapour 
Dover's  powder 
Dracontium 
Drastics 
Draught 

Drew's  disinfectant 
Dried  alum 

Dried  alum,  as  escharotic 
Dried  carbonate  of  soda 
Dried  sulphate  of  iron 
Drimys  Winteri 
Dry  air,  as  a  heating  agent 
Dry  cupping 
Dry  gangrene  from  ergot 
Dryobalanops  camphor 
Dryobalanops  camphora 
Dulcamara 
Dulcamarin 
Dynamic  electricity 
Dynamic  electricity,  effects  of 
Dynamic  method  of  operating 

East  India  kino 

Eau  me"dicinale  d'Husson 

Ecbalium  elaterium,  etc. 

Ecbolics 

Ecbolina 

Eczema  mercuriale 

Effects  of  medicines 

Effects  of  medicines,  characteris- 
tic 

Effects  of  medicines,   influences 
modifying  the 

Effects    of    medicines,    T 
functional  or  organic 

Effervescing  draught 

Egyptian  opium 

Elaterin 

Elaterium 

Electric  action  in  the  rectum 

Electric  aura 

Electric  battery 

Electric  exciters 

Electrical  bath 

Electrical  cauterization 

Electricity,  as  a  nervous  sti 

Electricity,  as  an  anaestheti 

Electricity,  as  rubefacient 

Electricity,  as  stimulant 

Electricity,  effects  of 

Electricity,    excited    by   < 
and  chemical  action 

Electricity,  excited  by  friction 

Electricity,  excited  by  galvano- 
magnetic  induction 

Electricity,  excited  by  magnetic 
induction 

Electricity  in  paralysis 

Electricity,  modes  of  applying 

Electricity,  modes  of  developing 


i  ref- 

Electricity,  therapeutic  applica- 

i.   34 

tions  of                                      i.  523 

i.    69 

Electro-dynamic  machines              i.  508 

i.  498 

Electro-magnetic  machines              i.  507 

i.     72 

Electuaria                                            i.     56 

ii.  660 

Electuaries                                         i.    56 

i.  623 

Elettaria  cardamomum                    i.  334 

ii.  488,  572 

Elimination,  as  a  therapeutic  pro- 

i.   58 

cess                                             i.    44 

ii.  918 

Elimination  of  medicines                 i.    13 

i.  143 

Elixir  of  vitriol                                   i.  364 

ii.  813 

Elixir  proprietatis                            ii.  531 

ii.  874 

Elixir  sacrum                                     ii.  520 

i.  455 

Elixirs  of  opium                                 i.  757 

i.  324 

Emetia                                               ii.  466 

i.  490 

Emetic  measures,  auxiliary           ii.  464 

ii.    37 

Emetics                                                ii.  448 

ii.  720 

Emetics,  administration  of            ii.  463 

i.  697 

Emetics,  indications  for                  ii   455 

i.  697 

Emmenagogues                                 ii.  703 

ii.  444 

Emollient  cataplasms              ii.  844,  846 

ii.  445 

Emollients                                        ii.  843 

i.  501 

Emotional  influences,  as  a  nerv- 

if       i.  513 

ous  stimulant                             i.  585 

g        i.    21 

Emplastra                               i.  57,  ii.  854 

Emplastrum  adhaesivum                 ii.  855 

i.  122 

Emplastrum  antimonii                     ii.  779 

ii.  425 

Emplastrum  calefaciens                  ii.  753 

ii.  585 

Emplastrum  cantharidis                  ii.  746 

ii.  717 

Emplastrum  epispasticum              ii.  746 

ii.  719 

Emplastrum  ferri                               i.  448 

ii.  258 

Emplastrum  hydrargyri                  ii.  298 

i.    27 

Emplastrum  lithargyri        i.  171,  ii.  855 

eris- 

Emplastrum  opii                                 i.  755 

i.    30 

Emplastrum  picis  cum  cantharide  ii.  753 

;nces 

Emplastrum  plumbi             i    171,  ii.  855 

i.    32 

Emplastrum  resinae              i.  172,  ii.  855 

jther 

Emplastrum  saponis            i.  172,  ii.  b55 

i.    29 

Empyreumatic  oil  of  tobacco          ii.  126 

ii.  664 

Emulsin                                              i.  290 

i.  710 

Endermic  method  of  application     i.    72 

ii.  585 

Endosmose,  endosmosis        i.  18,  ii.  957 

ii.  585 

Enema  aloes                                     ii.  592 

i          i.    68 

Enema  assafcetidse                          ii.  593 

i.  502 

Enema  catharticum                           ii.  591 

i.  503 

Enema,  common                               ii.  591 

i.  509 

Enema  magnesias  sulphatis            ii.  591 

i.  502 

Enema  of  aloes                                 ii.  592 

ii.  787 

Enema  of  senna                               ii.  592 

ulant  i.  589 

Enema  terebinthinae                        ii.  592 

agent  i.  545 

Enemata                                             i.    66 

ii.  759 

Enemata,  aqueous                           ii.  593 

i.  500 

Enemata,  cathartic                          ii.  590 

i.  510 

Enemata,  instruments  for                i.    67 

ntact 

Enemata,  mucilaginous                   ii.  593 

i.  504 

Eaemata  of  jalap,  scammony,  and 

on       i.  501 

colocynth                                  ii.  592 

rano- 

Enemata,  oleaginous                       ii.  591 

i.  607 

Enemata,  saline                               ii.  591 

netic 

Epispastics                                         ii.  739 

i.  506 

Epsom  salt                                       ii.  548 

i.  525 

Ergot                                                 ii.  718 

ng       i.  516 

Ergota                                               ii.  718 

ring    i.  501 

Ergotaetia  abortifaciena                 ii.  718 
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Ergotina  i 

Erigeron  i 

Erigeron  Canadense  i 

Erigeron  heterophyllum  i 

Erigeron  Philadelphicum  i 

Errhines  i 

Erythema  mercuriale  i 

Erythrsea  centaurium,  flowering 
tops  of 

Erythroxylon  coca 

Escharotics  11. 

Eserina  ii. 

Estimation  of  effects  of  medi- 
cines i. 

Ether  i. 

Ether,  as  an  anaesthetic  agent  in 

surgery  i. 

Ether,  inhalation  of  i. 

Ether,  mode  of  operation  of  i. 

Ether,  pure  i. 

Ether,  spirit  of  i. 

Ether  spray,  as  an  agent  for  pro- 
ducing cold  ii. 

Ether,  stronger  i. 

Ether,  sulphuric  i. 

Ether,  therapeutic  application  of  i. 

Ethiops  mineral  ii. 

Eucalyptus  resinifera,  concrete 

juice  of  i. 

Eugenia  pimenta  i. 

Eugenin  i. 

Eupatorium  i. 

Eupatorium  aromaticum  i. 

Eupatorium  aya-pana  i. 

Eupatorium  cannabinum  i. 

Eupatorium  perfoliatum  i. 

Eupatorium  purpureum  i. 

Eupatorium  teucrifolium 

Euphorbia 

Euphorbia  corollata 

Euphorbia  ipecacuanha  ii. 

Euphorbium  ii. 

European  centaury  i. 

European  leeches  ii. 

European  rhubarb  ii. 

Exciters,  electric  i. 

Exercise,  as  a  tonic  i. 

Exercise,  modes  of  i. 

Exogonium  purga  ii. 

Exosmose,  exosmosis            i.  18,  ii. 

Expectorants  ii. 

Extemporaneous  inhaler  i. 

Extract  of  butternut  ii. 

Extract  of  hemp  i. 

Extract  of  hemp,  as  a  uterine  mo- 
tor-stimulant ii. 

Extract  of  opium  i. 

Extracta  i. 

Extracta  fluida  i. 

Extracts  i. 

Extractum  cannabis            i.  776,  ii. 

Extractum  cannabis  Indicae  i. 

Extractum  cannabis  purificatum  i. 

Extractum  carnis  i. 


719 
614 
614 
614 
614 
734 
258 

221 
627 
.  782 
240 

27 
673 

684 
682 
680 
674 
687 

16 
674 
673 
681 
316 

123 
333 
325 
296 
299 
299 
299 
296 
299 
299 
473 
473 
473 
736 
221 

37 
522 
509 
185 
188 
539 
957 
670 

76 
523 
776 

729 
755 
58 
62 
58 
729 
771 
776 
185 


Extractum  colocynthidis  compo- 

situm  ii.  576 

Extractum  glycyrrhizae  ii.  832 

Extractum  juglandis  ii.  523 

Extractum  opii  i.  755 

Eye-watars  i.    84 

Faba  Sancti  Ignatii  i.  815 

False  Angustura  bark  i.  307 

False  sarsaparilla  ii.  447 

Faradisation  i.  516 

Faradisation  of  the  muscles  i.  516 

Faradism  i.  516 

Fennel-seed  i.  335 

Fermented  liquors  i.  662 

Fermentum  ii.  893 

Ferri  acetas  i.  465 

Ferri  arsenias  i.  465 
Ferri  carbonas  praecipitatus,  U. 

S.  1850  i.  445 

Ferri  carbonas  saccharata  i.  449 

Ferri  chloridi  tinctura  i.  468 

Ferri  chloridum  i.  467 

Ferri  citras  i.  463 

Ferri  et  ammoniae  citras  i.  464 

Ferri  et  ammoniae  sulphas  i.  457 

Ferri  et  ammoniae  tartras  i.  462 

Ferri  et  magnesiae  citras  i.  465 

Ferri  et  potassae  tartras  i.  460 

Ferri  et  quiniae  citras  i.  463 

Ferri  ferrocyanidum  i.  477 

Ferri  iodidi  syrupus  i.  476 

Ferri  iodidum  i.  474 

Ferri  lactas  i.  465 

Ferri  limatura  i.  441 

Ferri  muriatis  tinctura  i.  468 

Ferri  nitratis  liquor  i.  457 

Ferri  oxidum  hydratum  i.  443 

Ferri  oxidum  magneticum  i.  443 

Ferri  oxidum  nigrum  i.  442 
Ferri  oxidum  nigrum  hydratum     i.  442 

Ferri  perchloridi  liquor  i.  472 

Ferri  pernitratis  liquor  i.  457 

Ferri  peroxidum  i.  444 

Ferri  peroxidum  hydratum  i.  443 

Ferri  phosphas  i  458 

Ferri  phosphatis  syrupus  i.  460 

Ferri  potassio-tartras  i.  460 

Ferri  pulvis  i.  440 

Ferri  pyrophosphas  i.  459 

Ferri  ramenta  i-  441 

Ferri  rubigo  i.  445 

Ferri  sesquioxidum  i.  448 
Ferri  squamae 

Ferri  subcarbonas  i.  445 

Ferri  subsulphatis  liquor  i.  455 

Ferri  sulphas  i.  452 

Ferri  sulphas  exsiccata  i.  455 

Ferri  tersulphatis  liquor  i.  456 

Ferri  valerianas  i.  466 
Ferrocyanide  of  iron 
Ferrocyanuret  of  iron,  U.  S.  1850  i.  477 

Ferruginous  pills,  Vallet's  i.  449 
Ferrum                                 i.  426,  ii.  706 
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Ferrum  ammoniatum  i. 

Ferrum  redactum  i. 

Ferrum  tartaratum  i. 

Ferrum  tartarizatum  i. 

Fibrous  Carthagena  bark  i. 

Figs  ii. 

Filings  of  iron  i. 

Filix  mas 

Flaxseed 

Flaxseed  meal,  as  emollient 

Flaxseed  tea 

Fleabane 

Flores  martiales 

Fluid  extracts 

Foeniculum  dulce 

Foeniculum  omcinale 

Foeniculum  vulgare 

Fomentations 

Fomentations,  effects  of 

Fomentations,  hot 

Foot-bath  i. 

Foot-bath,  hot  i. 

Forms    in   which   medicines   are 

used  i. 

Fowler's  solution  ii. 

Foxglove 
Frankincense 
Frasera 

Frasera  Carolinensis  i. 

Frasera  Walter!,  root  of  i. 

Friction,  application  of  medicines 

by  i. 

Friction,  as  a  rubefacient  ii. 

Friction,  as  a  therapeutic  agent     i. 
Friction,  as  a  tonic  i. 

Frigorific  mixture  i. 

Fucus  crispus  ii. 

Functional  effects  of  medicines 
Fused  nitrate  of  silver 
Fustigation,  electric 


473 
440 
460 
460 
228 
501 
441 
928 
825 
846 
826 
614 
473 

62 
335 
335 
335 

69 

24 
498 

69 
498 

55 
336 
103 
625 
221 
221 
221 

72 
759 

54 
190 
110 
841 

29 
702 
519 


Gaduin  i.  202 

Gadus  morrhua,  oil  of  the  liver  of  i.  201 


Galbanum 

Galbanum  plaster,  compound 
Galipea  officinalis 
Galla 

Gallic  acid 
Gallo-tannic  acid 
Galls 

Galvanic  batteries  or  piles 
Galvanic  cauterization 
Galvanic  chains 
Galvanism 

Galvanism,  effects  of 
Galvano-magnetic  induction  i.  507 

Galvano-magnetic  induction  ma- 
chines i.  508 
Gambir  i.  126 
Gamboge  ii.  581 
Gambogia  ii.  581 
Gamjaogic  acid  ii.  582 
Gargarismata  i.  84 
Gargles  i.  84 


602 
ii.  773 
i.  306 
i.  Ill 
i.  118 
i.  114 
i.  Ill 
i.  506 
ii.  787 
i.  505 
i.  504 
i.  513 


609 
648 
685 
i.  68 
ii.  890 
i.  348 
i.  348 
ii.  172 
ii.  172 
ii.  172 
i.  5 
i.  88,  97 
i.  90,  ii.   1 
i.  88,  97 


ii. 


Garlic 

Garlic,  as  diuretic 

Garlic,  as  expectorant 

Gaseous  injection 

Gastric  juice 

Gaultheria 

Gaultheria  procumbens 

Gelseminum 

Gelseminum  sempervirens 

Gelsemium 

General  pharmacology 

General  remedies 

General  sedatives 

General  stimulants 

General  stimulation,  as  a  thera- 

peutic process  i.    46 
General  therapeutics  and  pharma- 

cology i.      5 

Gentian  i.  218 

Gentiana  i.  218 

Gentiana  lutea,  root  of  i.  218 

Gentianin  i.  218 

Geranium  i.  129 
Geranium  maculatum,  root  of         i.  129 

German  chamomile  i.  296 

Geum  rivale,  root  of  i.  135 

Gillenia  ii.  471 

Gillenia  stipulacea  ii.  471 

Gillenia  trifoliata  ii.  471 

Gin  i.  670 
Ginger                                    i.  349,  ii.  733 

Glacial  acetic  acid  ii.    98 

Glacial  phosphoric  acid  i.  379 

Glauber's  salt  ii.  550 

Glycerate  of  aloes  ii.  532 

Glycerates  i.    63 

Glycerin  ii.  833 

Glycerina  ii.  833 

Glyceroles  i.    63 

Glyceryle  ii.  834 

Glycyrrhiza  ii.  832 

Glycyrrhiza  echinata  ii.  832 

Glycyrrhiza  glabra  ii.  832 

Glycyrrhizin  ii.  832 
Golden  sulphur  of  antimony          ii.    78 

Goldthread  i.  224 

Gossypii  radix  ii.  730 

Gossypium  herbaceum  ii.  730 

Goulard's  cerate  i.  167 

Goulard's  extract  i.  165 

Gout  cordial,  Warner's  ii.  521 

Granati  fructus  cortex  i.  135 

Granati  radicis  cortex  ii.  930 

Granati  radix  ii.  930 

Gravel  root  i.  299 

Gray  powder  ii.  295 

Green  iodide  of  mercury  ii.  312 

Green  vitriol  i.  452 

Griffith's  myrrh  mixture  i.  451 

Guaiac  ii.  437 

Guaiac,  as  an  emmenagogue  ii.  714 

Guaiac,  preparations  of  ii.  441 
Guaiaci  resina                         ii.  438,  714 

Guaiacic  acid  ii.  438 
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Guaiacin 

Guaiacum 

Guaiacum  officinale 

Guaiacum  resin 

Guaiacum  wood 

Guinea  pepper 

Gum  arable 

Gum  mesquite 

Gum  pectoral 

Gummi  acaciae 

Gum-resins,  as  rubefacients 

Gunjah 

Gutta  percha 

Habit,  as  a  modifying  influence 

Ha3matoxylin 

Hfematoxylon 

Hsematoxylon  Campechianum 

Half-bath 

Hand-bath 

Hand-bath,  hot 

Hard  Carthagena  bark 

Hard  Pitaya  bark 

Hardhack 

Hashish 

Haustus 

Heat,  as  a  diffusible  stimulant 

Heat,  as  a  vesicating  agent 

Heat,  as  antizymotic 

Heat,  as  cholagogue 

Heat,'  as  diaphoretic 

Heat,  as  escharotic 

Heat,  as  rubefacient 

Heat,  effects  of,  on  the  system 

Heat,  general  therapeutic  applica- 
tion of 

Heat,  modes  of  applying 

Heated  atmospheric  air  as  a  bath 

Hebradendron  cambogioides 

Hedeoma 

Hedeoma  pulegioides 

Hellcborein 

Helleborin 

Helleborus 

Helleborus  foetidus 

Helleborus  niger 

Helleborus  viridis 

Hemidesmus 

Heraidesmus  Indica 

Hemlock 

Hemlock  gum 

Hemlock  pitch 

Hemlock  spruce 

Hemp,  extract  of 

Hemp,  extract  of,  as  a  uterine 
motor-stimulant 

Hemp  of  India 

Henbane 

Hepar  sulphuris 

Hepatic  aloes 

Heuchera 

Heuchera  Americana 

Hiera  picra 

Hip-bath 


ii.  438 

Hip-bath,  hot                                    i.  498 

ii. 

437,  714 

Hoffmann's  anodyne                         i.  687 

ii.  437 

Honeys                                               i.    62 

ii.  438 

Hops                                                  i.  285 

ii.  437 

Hordeum                                             ii.  839 

i.  548 

Hordeum  distichon                           ii.  839 

ii.  822 

Hordeum  vulgare                            ii.  839 

ii.  824 

Horehound                                           i.  311 

ii. 

824,  831 

Horsemint                                            i.  345 

ii.  822 

Horse-radish                            ii.  646,  733 

ii.  773 

Hot  air  bath                                        i.     70 

i.  771 

Hot  air  bath,  medicated                   i.    71 

ii.  857 

Hot  bath                                      i.  69,  493 

Hot  bathing,  local,  use  of               i.  498 

nc 

e     i.    37 

Hot  douche                                        i.  498 

i   128 

Hot  vapour  bath,  use  of                    i.  498 

i.  128 

Hot  water,  as  a-  drink                       i.  500 

in 

i.  128 

Howard's  calomel                            ii.  306 

i.    69 

Huamilies  bark                                 i.  227 

i.    69 

Huanuco  bark                                   i.  227 

i.  498 

Humulus                                            i.  285 

i.  228 

Humulus  lupulus                                i.  285 

i.  229 

Hydragogues                                    ii.  488 

i.  135 

Hydrargyri  ammonio-chloridum   ii.  311 

i.  771 

Hydrargyri  bichloridum         ii.  307,  809 

i.    58 

Hydrargyri  bisulphuretum             ii.  315 

nt 

i.  485 

Hydrargyri  chloridum  corrosivum 

ii.  744 

ii.  307,  809 

ii.  941 

Hydrargyri  chloridum  mite  ii.  302,  561 

ii.  '699 

Hydrargyri  cyanidum                     ii.  317 

ii.  654 

Hydrargyri  iodidum  rubrum          ii.  314 

ii.  784 

Hydrargyri  iodidum  viride             ii.  312 

ii.  759 

Hydrargyri  nitrico-oxidum            ii.  300 

•m 

i.  485 

Hydrargyri  oxidum  nigrum            ii.  298 

plica- 

Hydrargyri  oxidum  rubrum           ii.  300 

i.  487 

Hydrargyri  precipitatum  album    ii.  311 

i.  487 

Hydrargyri  sulphas  flava      ii.  483,  737 

bath  i.    70 

Hydrargyri  sulphuretum  nigrum  ii.  316 

ii.  581 

Hydrargyri  sulphuretum  rubrum  ii.  315 

i.  344 

Hydrargyria                                       ii.  258 

i.  344 

Hydrargyrum                            ii.  249,  500 

ii.  579 

Hydrargyrum  ammoniatum            ii.  311 

ii.  578 

Hydrargyrum  corrosivum  subli- 

ii. 

577,  709 

matum                               ii.  307,  809 

ii.  579 

Hydrargyrum  cum  cre$;                ii.  295 

ii.  577 

Hydrastia,  or  hydrastin                   i.  283 

ii.  579 

Hydrastis                                           i.  282 

ii.  447 

Hydrastis  Canadensis 

ii.  447 

Hydrate  of  potaesa                          ii-  789 

ii.  225 

Hydrate  of  soda                               ii.  816 

ii.  769 

Hydrated  black  oxide  of  iron        i.  442 

ii.  769 

Hydrated  sesquioxide  of  iron        i.  443 

ii.  769 

Hydriodate  of  potassa                    ii.  365 

i.  776 

Hydriodic  acid,  diluted                  ii.  364 

cri 

ne 

Hydrochloric  acid                             i.  371 

ii.  729 

Hydrocyanic  acid                             ii.  179 

i.  770 

Hydrocyanic  acid,  diluted             ii.  190 

i.  777 

Hydrosublimate  of  mercury           ii.  306 

ii.  415 

Hydrosulphuric  acid                        ii.  414 

ii.  525 

Hyoscyamia 

i.  135 

Hyoscyamus 

i.  135 

Hyoscyamus  niger 

ii.  531 

Hypnotism                                         ii-  177 

i.    69      Hypochlorite  of  lime                      ii.  376 
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Hypodermic  method,  instruments 

for  i.    81 

Hypodermic  method  of  medication  i.    78 
Hypodermic  method  of  medica- 
tion, mode  of  applying  i.    81 


Hypophosphites 
Hyposulphites,  as  antizymotic 


i.  480 
ii.  945 


Iceland  moss  ii.  840 

Idiosyncrasy,  as  a  modifying  in- 
fluence i.  35 
Igasuria  i.  815 
Igasuric  acid  i.  815 
Ignatia  amara  i.  815,  834 
Illicium  anisatum  i.  338 
India  senna  ii.  533 
Indian  hemp  i.  770,  ii.  617 
Indian  hemp  (American)  ii.  477 
Indian  meal,  as  emollient  ii.  846 
Indian  physic  ii.  471 
Indian  poke  ii.  153 
Indian  sarsaparilla  ii.  447 
Indian  tobacco  ii.  135 
Indirect  depletion  i.  43,  ii.  47 
Indirect  protectives  ii.  858 
Induced  electricity,  effects  of  i.  614 
Influences  modifying  the  effects  of 


medicines 

Infusa 

Infusion  of  roses,  compound 

Infusions 

Infusum  rosae  compositum 

Inhalation 

Inhalers 

Injection  apparatus 

Injections 

Inoculation,  as  a  means  of  medi- 
cation 

Insolation 

Iodide  of  arsenic 

Iodide  of  cadmium 

Iodide  of  iron 

Iodide  of  iron,  pills  of 

Iodide  of  iron,  solution  of 

Iodide  of  iron,  syrup  of 

Iodide  of  lead 

Iodide  of  mercury 

Iodide  of  potassium 

Iodide  of  silver 

Iodide  of  starch 

Iodide  of  sulphur,  ointment  of 

Iodine 

Iodine,  as  disinfectant 

Iodine,  as  protective 

Iodine,  chloroformic  solution  of 

Iodine,  compound  solution  of 

Iodine,  compound  tincture  of 

Iodine,  glycerate  of 

Iodine,  local  use  of 

Iodine,  mode  of  operation  of 

Iodine,  ointment  of 

Iodine,  poisonous  effects  of 

Iodine,  preparations  of 

Iodine,  solution  of,  in  glycerin 


i.  32 
i.  59 
i.  364 
i.  69 
i.  364 
i.  74 
i.  75 
i.  67 
i.  65 


11. 


85 
490 
840 
812 
i.  474 
i.  476 
i.  476 
i.  476 
i.  170 
ii.  312 
365 
402 
370 
ii.  369 
ii.  341 
ii.  908 
ii.  859 
ii.  362 
ii.  362 
ii.  361 
ii.  363 
ii.  356 
ii.  345 
ii.  364 
ii.  343 
ii.  358 
ii.  363 


Iodine,  therapeutic  application  of  ii. 
Iodine,  tincture  of 
lodinium  i: 

lodo-chloride  of  mercury 
lodum 
Ipecacuanha 
Ipecacuanha  and  opium 
Ipecacuanha,  as  diaphoretic 
Ipecacuanha,  as  expectorant 
Ipecacuanha,  preparations  of 
Ipecacuanha  spurge 
Ipecacuanhic  acid 
Ipomsea  jalapa 
Irish  moss 
Iron 

Iron,  acetate  of 
Iron,  ammoniated 
Iron  and  ammonia,  citrate  of 
Iron  and  ammonia,  sulphate  of 
Iron  and  ammonia,  tartrate  of 
Iron  and  magnesia,  citrate  of 
Iron  and  potassa,  tartrate  of 
Iron  and  quinia,  citrate  of 
Iron,  anhydrous  sesquioxide  of 
Iron,  arseniate  of 
Iron,  as  emmenagogue 
Iron,  as  reconstructive 
Iron,  astringent  solution  of  sul- 
phate of 

Iron,  black  oxide  of 
Iron,  chloride  of 

Iron,  choice  of  the  preparations  of  i. 
Iron,  citrate  of 
Iron,  compound  mixture  of 
Iron,  compound  pills  of 
Iron,  effects  of,  on  the  system 
Iron,  ferrocyanide  of 
Iron  filings 
Iron,  haloid  salts  of 
Iron,  hydrated  black  oxide  of 
Iron,  hydrated  sesquioxide  of 
Iron,  iodide  of 
Iron,  lactate  of 
Iron,  magnetic  oxide  of 
Iron,  muriated  tincture  of 
Iron,  phosphate  of 
Iron,  pills  of  carbonate  of 
Iron  plaster 
Iron,  porphyrized 
Iron,  powder  of 
Iron,  precipitated  carbonate  of 
Iron,  pyrophosphate  of 
Iron,  reduced 
Iron,  rust  of 
Iron,  scales  of 
Iron,  sesquioxide  of 
Iron,  solution  of  nitrate  of 
Iron,  solution  of  perchloride  of 
Iron,  solution  of  persulphate  of 
Iron,  solution  of  subsulphate  of 
Iron,  solution  of  tersulphate  of 
Iron,  subcarbonate  of 
Iron,  sulphate  of 
Iron,  syrup  of  phosphate  of 


rf  ii. 

347 

ii. 

360 

341, 

859 

ii. 

313 

ii. 

341 

ii. 

465 

ii. 

658 

ii. 

658 

ii. 

075 

ii. 

470 

ii. 

473 

ii. 

466 

ii. 

539 

ii. 

841 

i. 

426 

i. 

465 

i. 

473 

i. 

464 

i. 

457 

i. 

462 

i. 

465 

i. 

460 

i. 

463 

i. 

444 

i. 

465 

ii. 

706 

i. 

431 

- 
i. 

455 

i. 

442 

i. 

467 

of  i. 

437 

i. 

463 

i. 

451 

i. 

451 

i. 

427 

i. 

477 

i. 

441 

i. 

4(37 

5. 

442 

i. 

443 

i. 

474 

i. 

465 

i. 

443 

i. 

468 

i. 

458 

i. 

449 

i. 

448 

i. 

442 

i. 

440 

i. 

445 

i. 

459 

i. 

440 

i. 

445 

i. 

442 

i. 

443 

i. 

457 

i. 

472 

456 

f  i! 

455 

i. 

456 

i. 

445 

i. 

452 

i. 

460 

INDEX. 


977 


Iron,  tartarated  i.  460 

Iron,  tartarized  i.  460 
Iron,  therapeutic  application  of     i.  429 

Iron,  tincture  of  chloride  of  i.  468 

Iron,  valerianate  of  i.  466 

Iron,  wine  of  i.  462 

Iron  wire  i.  426 

Issues  ii.  782 

Jaen  bark  i.  227 

Jalap  ii.  539 

Jalap,  enema  of  ii.  592 

Jalap,  preparations  of  ii.  541 

Jalapa  ii.  539 

Jamaica  kino  i.  122 

Jamaica  pepper  i.  333 

James's  powder  ii.    81 

Jamestown  weed  i.  808 
Janipha  manihot                           ii.  838-9 

Jerusalem  oak  ii.  924 

Jewell's  calomel  ii.  306 

Juglans  ii.  522 

Juglans  cinerea  ii.  522 

Juice  of  taraxacum  ii.  614 

Juniper  ii.  609 

Juniperus  ii.  609 

Juniperus  communis  ii.  609 

Juniperus  sabina  ii.  711 

Junod's  apparatus  ii.    39 

Kameela  ii.  937 

Kentish's  ointment  ii.  772 

Kermes  mineral  ii.    77 

Kino  i.  122 

Kino-tannic  acid  i.  122 

Koosso  ii.  933 

Krameria  i.  126 

Krameria  triandra,  root  of  i.  126 

Labarraque's  disinfecting  liquid   ii.  378 


Lac  sulphuris 

Lactate  of  iron 

Lactic  acid 

Lactuca  altissima 

Lactuca  sativa 

Lactuca  virosa 

Lactucarium 

Lactucin 

Lard 

Large-flowering  spurge 

Laudanum 

Laughing  gas 

Lauro-cerasus 

Lavandula  i. 

Lavandula  Tera  i. 

Lavender  i. 

Laxatives  ii.  488,  498 

Lead  i.  .143 

Lead,  acetate  of  i.  155 

Lead,  carbonate  of  i.  168 

Lead,  cerate  of  subacetate  of         i.  167 

Lead,  diluted  solution  of  subace- 

tate of  i.  167 

Lead,  effects  of  i.  144 
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ii.  411 
i.  465 
ii.  893 
ii.  236 
ii.  236 
ii.  236 
ii.  236 
ii.  237 
ii.  852 
ii.  473 
i.  756 
i.  689 
ii.  189 
339 
339 
339 


Lead,  iodide  of 

Lead,  mode  of  operation  of 

Lead,  nitrate  of 

Lead  plaster 

Lead  plaster,  as  protective 

Lead,  poisonous  effects  of 

Lead,  preparations  of 

Lead,  semivitrified  oxide  of 

Lead,  solution  of  subacetate  of 

Lead,  treatment  of  effects  of 

Lead-colic 

Lead-palsy 

Lead-water 

Ledoyen's  disinfecting  liquid 

Leeches 

Leeching 

Leek 

Lemon 

Lemon-juice 

Lemon-peel 

Lenitive  electuary 

Leontodon  taraxacum 

Leopard's-bane 

Lepra  mercurialis 

Leptandra 

Leptandra  Virginica 

Leptandrin 

Lesser  centaury 

Lettuce  opium 

Levant  wormseed 

Leyden jar 

Liberia  pepper 

Lichen  Islandicus 

Lichenin 

Lima  bark 

Limatura  ferri 

Lime,  as  disinfectant 

Lime,  preparations  of 

Limes 

Lime-water 

Limon 

Limonis  cortex 

Limonis  succus 

Lini  farina 

Lini  semen 

Liniment  of  ammonia 

Liniment  of  ammonia,  compound  ii.  775 

Liniment  of  cantharid.es  ii.  754 

Liniment  of  turpentine  ii.  772 

Linimenta 

Liniments 

Linimentum  ammonias 

Linimentum   ammonioe    composi- 

tum 

Linimentum  camphoras 
Linimentum   camphoras  composi- 

tum  i.  707 

Linimentum  cantharidis  ii.  754 

Linimentum  hydrargyri  ii.  297 

Linimentum  opii  i.  757 

Linimentum  saponis  i.  707 

Linimentum  saponis  camphoratum  i.  708 
Linimentum  terebinthinae  ii.  772 

Linseed  oil,  as  a  laxative  ii.  514 


i.  170 
i.  147 
i.  169 
i.  171 
ii.  855 
i.  145 
i.  155 
i.  171 
i.  165 
i.  151 
i.  146 
i.  146 
i.  167 
i.  170 
ii.  37 
ii.  37 
i.  612 
ii.  92 
ii.  92 
i.  319 
ii.  537 
ii.  612 
i.  301 
ii.  258 
ii.  701 
ii.  701 
ii.  701 
i.  221 
ii.  236 
ii.  926 
i.  503,  512 
i.  548 
ii.  840 
ii.  840 
i.  227 


i.  441 
ii.  899 
ii.  881 
ii.  92 
ii.  881 
ii.  92 

i.  319 
ii.  92 
ii.  846 
ii.  825 
ii.  775 


i.  58 
i.  58 
ii.  775 

ii.  775 
i.  707 
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Linum  ii. 

Liiium  usitatissimum  ii. 

Liquid  forms  of  medicine  i. 

Liquidamber  orientale  ii. 
Liquor  ammonias          i   567,  ii.  775, 

Liquor  ammoniae  acetatis  ii. 

Liquor  ammonite  fortior  ii. 

Liquor  arsenicalis  ii. 
Liquor    arsenici    et    hydrargyri 

iodidi  ii. 

Liquor  atropiaj  i. 

Liquor  barii  chloridi  ii. 

Liquor  bismuthi  i. 

Liquor  calcii  chloridi  ii. 

Liquor  calcis  ii. 

Liquor  calcis  chloratse,  Br.  ii. 

Liquor  cnlori                  .  ii. 

Liquor  ferri  iodidi  i. 

Liquor  ferri  nitratis  i. 

Liquor  ferri  perchloridi  i. 

Liquor  ferri  pernitratis  i. 

Liquor  ferri  subsulphatis  i. 

Liquor  ferri  tersulphatis  i. 

Liquor  gutta-perchae  ii. 

Liquor  hydrargyri  nitratis  ii. 
Liquor  hydrargyri  nitratis  acidus  ii. 

Liquor  iodinii  compositus  ii. 

Liquor  magnesias  citratis  ii. 
Liquor  morphiae  hydrocliloratis      i. 

Liquor  morphiae  sulphatis  i. 

Liquor  pepticus  ii. 

Liquor  plumbi  subacetatis  i. 
Liquor  plumbi  subacetatis  dilutus  i. 

Liquor  potassae  ii. 

Liquor  potassae  arsenitis  ii. 

Liquor  potassae  citratis  ii. 
Liquor  potassae  citratis  efferves- 

cens  ii. 

Liquor  potassae  permanganatis  ii. 

Liquor  sodae  chloratae,  Br.  ii. 

Liquor  sodae  chlorinatae  ii. 

Liquores                   .  i. 

Liquorice  ii. 

Liquorice  root  ii. 

Litharge  i. 
Litharge  plaster                       i.  171, 

Lithargyrum  i. 

Lithia,  preparations  of  ii. 

Lithiae  carbonas  ii. 

Lithiae  citras  ii. 

Liver  of  sulphur  ii. 
Living,  modes  of,  as  a  modifying 

influence 

Lobelia,  as  a  nervous  sedative 
Lobelia,  as  emetic 
Lobelia  inflata 
Lobelina 
Loblolly  pine 
Local  baths,  effects  of 
Local  bleeding 
Local  hot  bathing 
Local  operation  of  medicines 
Local  remedies  i. 
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Local  remedies,  functional  i.  91,  ii. 


825 
825 
58 
691 
879 
665 
755 
336 

340 
806 
380 
425 
379 
881 
378 
374 
476 
457 
472 
457 
455 
456 
858 
811 
811 
362 
560 
764 
763 
891 
165 
167 
869 
336 
662 

664 

912 
378 
378 
59 
832 
832 
171 
855 
171 
877 
878 
879 
415 

38 
135 
474 
135 
135 
625 

24 

35 
498 

16 
448 
448 


Local  remedies,  mechanical  i.  92,  ii.  817 
Local  remedies,  organic  i.  92,  ii.  738 
Local  stimulation,  as  a  therapeu- 
tic process  i.  47 
Local  vapour  baths  i.  499 
Logwood  i.  128 
Long-leaved  pine  ii.  625 
Lotio  phagedsenica  ii.  301 
Lotion  i.  58 
Low  diet  ii.  49 
Loxa  barks  i.  227 
Lozenges  i.  57 
Lugol's  solution  ii.  362 
Lunar  caustic  i.  390,  ii.  792 
Lungs,  as  a  seat  for  the  applica- 
tion of  medicines  i.  74 
Lupulin  i.  286 
Lupulina  i.  286 
Lupuline  i.  285 
Lupulite  i.  285 
Lupulus  i.  285 

Mace  i.  327 

Macis  i.  327 

Madder  ii.  715 

Magistery  of  bismuth  i.  422 

Magnesia,  as  antacid  ii.  885 

Magnesia,  as  laxative  ii.  507 

Magnesia  levis  ii.  507 

Magnesiae  carbonas  ii.  504 

Magnesiae  carbonas  levis  ii.  505 

Magnesiae  sulphas  ii.  548 

Magnetic  induction  i.  506 

Magnetic  oxide  of  iron  i.  443 

Magneto-electric  machines  i.  507 

Male  fern  ii.  928 

Malt  liquor  i.  668 

Mandioca  ii.  839 

Mandrake  ii.  543 

Manganese  i.  479 

Maniluvium  i.    69 

Manna  ii.  502 

Mannite  ii.  502 

Maranta  ii.  837 

Maranta  arundinacea  ii.  837 

Marjoram,  common  i.  345 

Marjoram,  sweet  i.  346 

Marrubium  i.  311 

Marrubium  vulgare  i.  311 

Marsh  rosemary  i.  135 

Marshmallow  ii.  829 
Marshmallow  root,  as  emollient    ii.  846 

Martial  ethiops  i.  442 

Martial  flowers  i.  473 

Masticatories  i.    84 
Materia  medica,  definition  of         i.      1 

Matica,  Br.  i.  332 

Maticin  i.  332 

Matico  i.  332 

Matricaria  i.  296 
Mattson's  injecting  apparatus        i.    67 

May-apple  ii.  543 

Meadow  saffron  ii.  419 
Means  of  absorption  of  medicines  i.      9 
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Mecca  senna  ii.  534 

Mechanical  influence,  as  a  thera- 
peutic agent  i.  53 
Mechanical  methods  of  operation  i.  18 
Mechanical  remedies  ii.  817 
Meconic  acid  i.  710 
Meconin  i.  710 
Medicated  hot-air  bath  i.  71 
Medicated  vapour  baths  i.  72 
Medicines,  application  of  i.  40 
Medicines,  characteristic  effects  of  i.  30 
Medicines,  classification  of  i.  86 
Medicines,  definition  of  i.  1 
Medicines,  effects  of  i.  27 
Medicines,  elimination  of  i.  13 
Medicines,  forms  of  i.  58 
Medicines,  operation  of  i.  5 
Medicines,  primary  local  opera- 
tion of  i.  16 
Medicines,  primary  operation  of  i.  5 
Medicines,  secondary  operation  of  i.  22 
Melampodium  ii.  577 
Melia  azedarach  ii.  925 
Melissa  i.  347 
Melissa  officinalis  i.  347 
Mellita  i.  62 
Melted  butter  ii.  514 
Mental  action,  as  a  modifying  in- 
fluence i.  39 
Mental  emotion,  as  diuretic  ii.  597 
Mental  influence,  as  a  cerebral 

sedative  ii.  175 

Mental  influence,  as  tonic  i.  192 

Mentha  piperita  i.  341 

Mentha  pulegium  i.  344 

Mentha  viridis  i.  343 

Mercurial  liniment  ii.  297 

Mercurial  ointment  ii.  296 

Mercurial  pills  ii.  294 

Mercurial  plaster  ii.  298 

Mercurial  purgatives  ii.  561 

Mercurialism  ii.  250 

Mercurialism,  treatment  of,  when 

excessive  ii.  259 

Mercurials,  as  cholagogue  ii.  700 

Mercury  ii.  249 

Mercury,  ammoniated  ii.  311 

Mercury,  antiphlogistic  action  of  ii.  274 
Mercury,  antisyphilitic  action  of  ii.  279 
Mercury,  black  oxide  of  ii.  298 

Mercury,  black  sulphuret  of  ii.  316 
Mercury,  contraindications  of  ii.  285 
Mercury,  corrosive  chloride  of  ii.  307 
Mercury,  effects  of,  on  the  system  ii.  250 
Mercury,  green  iodide  of  ii.  312 

Mercury,  metallic,  as  laxative  ii.  500 
Mercury,  mild  chloride  of  ii.  302,  561 
Mercury,  mode  of  employing  ii.  287 
Mercury,  mode  of  operation  of  ii.  260 
Mercury,  ointment  of  nitrate  of  ii.  317 
Mercury,  preparations  of  ii.  291 

Mercury,  red  iodide  of  ii.  314 

Mercury,  red  oxide  of  ii.  300 

Mercury,  red  sulphuret  of  ii.  315 


Mercury,  therapeutic  application 

of  ii.  264 

Mercury  with  chalk  ii.  295 

Mercury,  yellow  sulphate  of          ii.  483 
Mesmerism  ii.  177 

Mesquite  gum  ii.  824 

Metaphosphoric  acid  i.  379 

Mezereon  ii.  441,  733 

Mezereon  ointment  ii.  773 

Mezereum  ii.  441 

Mild  chloride  of  mercury       ii.  302,  561 
Milfoil  i.  313 

Milk  cure  (note)  i.  183 

Milk  of  sulphur  •  ii.  411 

Milk-weed  ii.  473-4 

Mineral  acids  •    i.  356 

Mineral  acids  and  their  salts,  as 

disinfectants  ii.  914 

Mineral  acids,  as  escharotic          ii.  813 
Mineral  tonics  i.  355 

Mineral  water,  artificial  i.  381 

Mint  i.  343 

Mistura  acacise  ii.  824 

Mistura  cretae  ii.  885 

Mistura  ferri  composita  i.  451 

Mistura  potassae  citratis  ii.  662 

Misturse  i.    58 

Mixture  of  iron,  compound  i.  451 

Mixtures  i.    58 

Mocha  senna  ii.  533 

Modes   in  which   medicines   are 

applied  i.    64 

Modes  of  living,  as  a  modifying 

influence  i.    38 

Modes    of   primary  operation  of 

medicines  i.     18 

Modify  ing  influences  on  the  effects 

of  medicines  i.    32 

Moist  heat,  as  a  therapeutic  agent  i.  493 
Molasses  ii.  832 

Molasses,  as  laxative  ii.  501 

Momordica  elaterium  '  ii.  585 

Monarda  i.  345 

Monarda  punctata  i.  345 

Monkshood  ii.  140 

Monotony  of  thought,  etc.,  as  a 

ii.  176 
i.  455 
ii.  573 
i.  760 
i.  764 
i.  764 
i.  763 
i.  764 
i.  764 
i.  764 
i.  763 
i.  590 
x 


cerebral  sedative 

Monsel's  salt 

Montpellier  scammony 

Morphia 

Morphia,  acetate  of 

Morphia,  muriate  of 

Morphia,  sulphate  of 

Morphias  acetas 

Morphias  hydrochloras 

Morphiae  murias 

Morphiae  sulphas 

Moschus 

Moschus  moschiferus  i. 

Mountain  tea  i-  348 

Mouth,  as  a  seat  for  the  applica- 
tion of  medicines  i.    84 

Moxa  ii.  786 

Mucilage  of  gum  arable  ii.  824 
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Mucilage  of  starch  ii.  837 
Mucilage  of  ti-agacanth  ii.  825 
Mucilaginous  enemata  ii.  ">'.):•} 
Mucilaginous  substances  ii.  822 
Mucilago  acaciac  ii.  824 
Mucilago  amyli  ii.  837 
Mucilago  tragacanthae  ii.  825 
Mucuna  ii.  928 
Mucuna  pruriens  ii.  928 
Mudge's  inhaler  i.  75 
Muriate  of  ammonia  ii.  385 
Muriate  of  baryta,  solution  of  ii.  380 
Muriate  of  lima,  solution  of  ii.  379 
Muriate  of  morphia  i.  764 
Muriate  of  soda  ii.  381 
Muriated  tincture  of  iron  i.  468 
Muriatic  acid  i.  371 
Muriatic  acid,  as  escharotic  ii.  815 
Muriatic  acid,  diluted  i.  372 
Musk  i  590 
Mustard,  as  diuretic  ii.  647 
Mustard,  as  emetic  ii.  475 
Mustard,  as  rubefacient  ii.  762 
Mustard  seed,  white,  as  a  laxa- 
tive ii.  499 
Mynsicht's  acid  elixir  i.  365 
Myristica  i.  325 
Myristica  moschata  i.  325 
Myronic  acid  ii.  763 
Myrospermum  Pereirae  ii.  688 
Myrospermum  toluiferum  ii.  686 
Myrosyne  ii.  763 
Myrrh  i.  304 
Myrrh,  as  emmenagogue  ii.  707 
Myrrh  mixture,  antihectic  i.  451 
Myrrha  i.  304,  ii.  707 
Myrrhin  i.  304 
Myrtus  pimenta  i.  333 

Napellina  ii.  141 

Narcein  i.  767 

Narcissus  pseudo-narcissus  ii.  477 

Narcotics  i.  629 

Narcotics,  stimulant  i.  629 

Narcotina  i.  767 

Narthex  assafostida  i.  597 

Natural  chalybeate  waters  i.  452 

Nauclea  gambir,  extract  of  i.  126 

Nauseating  diaphoretics  ii.  656 

Nauseating  expectorants  ii.  674 

Nebulizers  i.  76 

Nectandra  i.  278 

Nectandra  Rodioei  i.  278 

Nepeta  cataria  i.  312 
Nerves,  operation  of  medicines 

through  the  i.  15 

Nervous  sedatives  ii.  103 

Nervous  stimulants  i.  575 
Nervous  transmission,  operation 

of  medicines  by  i.  24 

Nettle,  common  ii.  774 

Neutral  mixture  ii.  662 

Neutralizing  disinfectants  ii.  918 

Nicotia  '  ii.  125 


Nicotiana  tabacum  ii.  125 

Nicotianin  ii.  126 

Nitrate  of  iron,  solution  of  i.  457 

Nitrate  of  lead  i.  169 

Nitrate  of  lead,  as  disinfectant  ii.  915 
Nitrate  of  potassa  ii.  83 

Nitrate  of  potassa,  as  diaphoretic  ii.  666 
Nitrate  of  potassa,  as  diuretic  ii.  619 
Nitrate  of  silver  i.  390 

Nitrate  of  silver,  as  antiphlogistic  ii.  796 
Nitrate  of  silver,  as  caustic  ii.  792 

Nitrate  of  silver,  as  protective  ii.  859 
Nitrate  of  silver,  blackening  of 

the  skin  by  i.  391 

Nitrate  of  silver,  local  application 

of  ii.  799 

Nitre  ii.    83 

Nitre,  as  diaphoretic  ii.  666 

Nitre,  as  diuretic  ii.  619 

Nitric  acid  i.  365 

Nitric  acid,  as  escharotic  ii.  815 

Nitric  oxide  ii.  916 

Nitromuriatic  acid  i.  373,  ii.  700 

Nitrous  acid  i.  366 

Nitrous  oxide  i.  689 

Nitrous  powders  ii.    90 

Non-systernic  remedies  i.  92,  ii.  863 
Norway  spruce  ii.  768 

Nostrils,  as  a  seat  for  the  appli- 
cation of  medicines  i.    84 
Nurse-lamp  i.    74 
Nutmeg                                               i.  325 
Nux  vomica                                       i.  814 


Oak  bark 

Oatmeal 

(Enanthic  ether 

Oil,  ethereal 

Oil  of  amber,  rectified 

Oil  of  bergamot 

Oil  of  bitter  almonds 

Oil  of  Canada  fleabane 

Oil  of  cinnamon 

Oil  of  copaiba 

Oil  of  lemons 

Oil  of  tobacco,  empyreumatic 

Oil  of  turpentine 

Oil  of  turpentine,  as  anthelmintic 

Oil  of  turpentine,  as  diuretic 

Oil  of  turpentine,  as  rubefacient 

Oil  of  turpentine  in  enteric  or 

typhoid  fever 
Oil  of  vitriol 
Oil  of  wine,  heavy 
Oil  of  wine,  light 
Ointment  of  cantharides 
Ointment  of  iodide  of  sulphur 
Ointment  of  iodine 
Ointment  of  iodine,  compound 
Ointment  of  lard 
Ointment  of  nitrate  of  mercury 
Ointment  of  rose-water 
Ointments 
Oleoresinae 


i.  120 
ii.  846 
i.  664 
i.  687 
i.  622 
i.  320 
ii.  187 
ii.  r,15 
i.  322 
ii.  640 
i.  320 
ii.  134 
i.  551 
ii.  931 
ii.  627 
ii.  767 

i.  656 
i.  356 
i.  687 
i.  688 
ii.  754 
ii.  369 
ii.  364 
ii.  364 
ii.  854 
ii.  317 
ii.  853 
i.  57 
i.  63 
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Oleoresins 

Oleum  sethereum 

Oleum  araygdal83  amarse 

Oleum  amygdalae  dulcis 

Oleum  bergamii 

Oleum  cinnamomi 

Oleum  copaibae 

Oleum  crotonis 

Oleum  erigerontis  Canadensis 

Oleum  limonis 

Oleum  lini 

Oleum  morrhuae 

Oleum  olivae 

Oleum  ricini 

Oleum  succini  rectificatum 

Oleum  tabaci 

Oleum  terebinthinae 


i. 


ii.  514, 
ii. 
i. 
ii. 

i.  551,  ii. 
767, 
ii.  587, 
ii.  514, 
i. 


Oleum  tiglii 

Olive  oil 

Onion 

Operation  of  medicines  i. 

Operation  of  medicines,  primary    i. 

Operation  of  medicines,  second- 
ary i. 

Operation  of  medicines  through 

the  circulation  i. 

Operation  of  medicines  through 

the  nerves  i. 

Opiania  i. 

Opium  i. 

Opium,  administration  of  i. 

Opium,  chronic  poisoning  by  i. 

Opium,  effects  of  i. 

Opium,  mode  of  operation  of  i. 

Opium  plaster  i. 

Opium,  poisoning  by  i. 

Opium,  preparations  of  i. 

Opium,  properties  of  i. 

Opium,  therapeutic  application  of  i. 

Opium,  varieties  of  i. 

Opodeldoc  i. 

Opuntia  cochinilifera  i. 

Orange-peel  i 

Organic  effects  of  medicines  i. 

Orgeat,  syrup  of  ii. 

Origanum  i. 

Origanum  majorana  i. 

Origanum  vulgare  i. 

Ornus  Europaea  ii. 

Ornus  rotundifolia  ii. 

Orpiment  ii. 

Osmosis  ii. 

Oxide  of  antimony  ii. 

Oxide  of  lead  i. 

Oxide  of  silver  i. 

Oxide  of  zinc  i. 

Oxidizing  disinfectants  ii. 

Oxidum  ferri  magneticum  i. 

Oxidum  ferri  nigrum  i. 

Oxidum  ferri  nigrum  hydratum  i. 

Oxygenated  water  ii. 

Oxymels  i. 

Oxysulphuret  of  antimony       ii.  76, 
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687 
187 
851 
320 
322 
640 
779 
615 
320 
514 
201 
851 
510 
622 
134 
627, 
931 
779 
851 
612 
5 
5 

22 


15 

768 
708 
752 
725 
711 
728 
755 
717 
753 
710 
731 
709 
708 
626 
318 

29 
187 
345 
346 
345 
502 
502 
334 
957 

79 
171 
400 
419 
900 
443 
442 
442 
913 

62 

77 


Oxytocics  ii.  717 

Oyster-shell,  prepared  ii.  884 

Ozone  ii.  901 

Ozone,  mode  of  using  ii.  906 

Ozone,  test  of  ii.  905 

Pale  bark  i.  227 
Pale  catechu  i.  126 
Palma  Christ!  ii.  510 
Papaver  i.  770 
Papaver  somniferum  i.  708 
Paraglin  ii.  433 
Paramorphia  i.  766 
Parasiticides  ii.  919 
Paregoric  i.  757 
Pareira  ii.  641 
Pareira  brava  ii.  641 
Parenchyrnatous  substitution  i.  83 
Parillinic  acid  ii.  433 
Parsley  root  ii.  611 
Partridge -berry  i.  348 
Parts  to  which  medicines  are  ap- 
plied i.  64 
Passive  exercise  i.  186 
Passive  exercise,  modes  of  i.  189 
Peach  kernel  ii.  187 
Pearl  barley  ii.  839 
Pearl  sago  ii.  838 
Pediluvium  i.  69 
Pellitory  ii.  733 
Pennyroyal,  American  i.  344 
Pennyroyal,  European  i.  344 
Pepo  ii.  934 
Peppermint  i.  341 
Pepsine  ii.  891 
Pepsinum  ii.  891 
Perchloride  of  iron  i.  467 
Perchloride  of  iron,  solution  of  i.  472 
Perchloride  of  mercury  ii  307 
Periodide  of  mercury  ii.  314 
Permanent  stimulants  i.  89,  97 
Permanganate  of  potassa  ii.  908 
Permanganate  of  potassa,  solu- 
tion of  ii.  912 
Peroxide  of  hydrogen  ii.  913 
Peroxide  of  mercury  ii.  300 
Persimmon  i.  135 
Persulphate  of  iron,  solution  of  i.  456 
Persulphuret  of  mercury  ii.  315 
Peruvian  bark  i.  226 
Peruvian  bark,  as  antiperiodic  i.  249 
Peruvian  bark,  as  sedative  i.  258 
Peruvian  bark,  as  supersedent  i.  258 
Peruvian  bark,  as  tonic  i.  244 
Peruvian  bark,  chemical  relations 

of  i.  232 

Peruvian  bark,  constituents  of  i.  229 
Peruvian  bark,  effects  of,  on  the 

system  i.  233 
Peruvian  bark,  incompatibilities 

of  i.  232 
Peruvian  bark,  injurious  effects 

of  i.  243 

Peruvian  bark,  local  use  of  i.  265 
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of  operation  of 

Peruvian  bark,  preparations  of 
Peruvian  bark,  preve 

ence  of 
Peruvian  bark, theraj 

cation  of 
Pessaries 

Pessaries,  medicated 
Petroleum 
Petroselinum 
Petroselinum  sativum 
Phagedenic  lotion 
Pharmacology,  definition  of 
Pharmacology,  general 
Pharmacology,  special 
Philadelphia  fleabane 
Phosphate  of  iron 
Phosphate  of  lime 
Phosphate  of  soda 
Phosphoric  acid 
Phosphoric  acid,  diluted 
Phosphoric  acid,  glacial 
Phosphorus 
Physiological    method 

ating 

Physostigma  venenosum 
Physostigmin 
Picrasna  excelsa,  wood  of 
Picroglycion 
Piles,  galvanic 
Pills 

Pills  of  carbonate  of  iron 
Pills  of  iodide  of  iron 
Pills  of  iron,  compound 
Pilula  calomelanos  composita 
Pilula  colocynthidis  composita 
Pilulse 

Pilulije  antimonii  compositae 
Pilulse  catharticae  compositae 
Pilulse  cceruleae 
Pilulae  ferri  carbonatis 
Pilulae  ferri  compositse 
Pilulae  ferri  iodidi 
Pilulae  hydrargyri 
Pilulse  quiniae  sulphatis 
Pilulae  saponis  compositae 
Pimenta 
Pimento 

Pimpinella  anisum 
Pinkroot 

Pinkroot,  preparations  of 
Pinus  palustris 
Pinus  taeda 
Piper 

Piper  angustifolium 
Piper  cubeba 
Piper  nigrum 
Piperin 
Pipsissewa 
Pitaya  bark,  hard 
Pix  Burgundica 
Pix  Canadensis 
Pix  liquida 


nd  nature 

Plaster  of  ammoniac  with  mer- 

itions of 
tive  influ- 

i.  238 
i.  266 

cury  ii.  298 
Plaster  of  pitch  with  Spanish  flies  ii.  753 
Plasters  i.  57,  ii.  854 

i.  256 

Plumbi  acetas  i.  155 

utic  appli- 

Plumhi  carbonas  i.  168 

i.  244 

Plumbi  iodidum  i.  170 

i.    85 

Plumbi  nitras  i.  169 

i.    85 

Plumbi  oxidum  i.  171 

ii.  955 

Plumbum  i.  143 

on  of 

ii.  611 
ii.  611 
ii.  301 
i.      1 
i.      6 
i.    97 

Plummer's  pills  ii.  306 
Podophylli  resina  ii.  544 
Podophyllin  ii.  543,  544 
Podophyllum  ii.  543 
Podophyllum  peltatum  ii.  543 
Pollen  of  flowers  ii.  648 

d 

1 

ii.  614 
i.  458 
i.  479 
ii.  558 
i.  378 
i.  379 
i.  379 
i.  568 

Polygala  senega  ii.  679 
Polygalic  acid  ii.  679 
Polygonum  bistorta,  root  of  i.  135 
Polygonum  hydropiperoides  ii  715 
Polygonum  punctatum  ii.  715 
Pomegranate  rind  i.  135 
Pomegranate  foot  ii.  930 
Pommade  d'Helmerich  ii.  411 

of    oper- 
n 

i.    21 
ii.  239 
ii.  240 

Poppy-heads  i.  770 
Porpbyrized  iron  i.  442 
Porphyroxin  i.  710 
Port  wine  i.  662 

of 

i.  215 

Porter  i.  6G8 

ron 

ii.  445 
i.  506 
i.    56 
i.  449 
i.  476 

Portland  powder,  abuse  of  i.  177 
Position,  as  a  therapeutic  agent  i.  54 
Potassa  ii.  789,  869 
Potassa,  as  rubefacient  ii.  776 
Potassa  caustica  ii.  789 

I 

i.  451 

Potassa  cum  calce  ii.  792 

posita 

ii.  306 

Potassa,  solution  of  ii.  869 

nposita 

ii.  577 
i.    56 

Potassa  sulphurata  ii.  415 
Potassa  with  lime  ii.  792 

>sitae 

ii.  306 

Potassae  acetas  ii.  620 

ositae 

ii.  583 
ii.  294 

Potassae  aqua  ii.  869 
Potassss  bicarbonas  ii.  872 

i.  449 

Potassae  bitartras  ii.  553,  617 

i.  451 

Potassae  carbonas  ii.  870 

i.  476 

Potassae  chloras  ii.  389 

ii.  294 

Potassae  citras  ii.  661 

3 

i.  272 

Potassae  et  sodae  tartras  ii.  555 

tae 

i.  754 
i.  333 
i.  333 
i.  337 
ii.  922 

Potassse  hydras  ii.  789 
Potassae  nitras  ii.  83,  619,  666 
Potassae  permanganas  ii.  908 
Potassae  sulphas  ii.  551 
Potassae  tartras  ii.  557 

of 

ii.  923 
ii.  625 

Potassae  tartras  acida  ii.  553,  617 
Potassii  bromidum  ii.  397 

ii.  625 
i.  327 

Potassii  cyanidum  ii.  191 
Potassii  iodidum  ii.  365 

i.  332 
i.  330 
i.  327 

Potassii  sulphuretum  ii.  415 
Pot  assio-tartrate  of  antimony  ii.  56 
Potato  starch  ii.  837 

i.  327 

Potatoes,  as  emollient  ii.  846 

i.  133 
i.  229 

Potentilla  tormentilla,  root  of  i.  135 
Potion  i.  58 

ii.  768 

Poultices  i.  57 

ii.  769 
ii.  630,  694,  770 

Powder  of  algaroth  ii.  56 
Powder  of  ipecacuanha  and  opium  ii.  660 

INDEX, 


983 


i.  440 
i.  55 
i.  445 
ii.  883 
i.  418 
i.  479 
411 


11 


>  i 


Powder  of  iron 

Powders 

Precipitated  carbonate  of  iron 

Precipitated  carbonate  of  lime 

Precipitated  carbonate  of  zinc 

Precipitated  phosphate  of  lime 

Precipitated  sulphur 

Precipitated  sulphuret  of  anti- 
mony 

Preparations  of  iron,  choice  of 
the 

Prepared  calamine 

Prepared  chalk 

Prepared  oyster-shell 

Prickly  ash 

Pride  of  China 

Pride  of  India 

Primary  local  operation  of  medi- 
cines i.  16 

Primary  operation,  modes  of          i.    18 

Primary  operation  of  medicines     i.      5 

Primary  operation  through  the 

circulation  i.  6 

Primary  operation  through  the 

nerves  i.  15 

Proof  spirit  i.  670 

Propylamia,  orpropylamin  i.  202,  ii.  719 


437 
i.  419 
ii.  885 
ii.  884 
ii.  668 
ii.  925 
ii.  925 


Protectives 

Protiodide  of  mercury 

Protochloride  of  mercury 

Protoxide  of  nitrogen 

Prunes 

Prunus  Virginiana 

Prussian  blue,  pure 

Prussic  acid 

Pseudotoxin 

Pterocarpus   erinaceus,    concrete 

juice  of 
Pterocarpus  marsupium,  concrete 

juice  of 
Ptyalism 
Pulegium 
Pulveres 
Pulverizers 
Pulvermacher's  chain 
Pulvis  antimonialis 
Pulvis  aromaticus 
Pulvis  ipecacuanhas  compositus 
Pulvis  ipecacuanhas  cum  opio 


ii.  848 
312 
302 
689 
ii.  501 
i.  289 
i.  477 
ii.  179 
i.  785 


i.  122 


i.  122 
ii.  252 
i.  344 
i.  55 
i.  76 
i.  505 
ii.  80 
i.  322 
ii.  660 
i.  754, 
ii.  660 

Pulvis  ipecacuanhae  et  opii  i.  754,  ii.  660 
Pumpkin  seeds  ii.  934 

Punica  granatum  ii.  930 

Punica  granatum,  rind  of  the  fruit 

of  i.  135 

Pure  air,  as  tonic  i.  191 

Pure  bitters  i.  212 

Pure  Prussian  blue  i.  477 

Purgative  emmenagogues  ii.  708 

Purges  ii.  488,  509 

Purging  cassia  ii.  503 

Purified  chloroform  ii.  193 

Pyrethrum  ii.  733 

Pyroligneous  acid,  impure  ii.  955 


Pyrophosphate  of  iron 
Pyrophosphate  of  soda 


i.  459 
ii.  559 


Quassia 

Quassia  amara,  wood  of 

Quassia  excelsa,  wood  of 

Quassia  simaruba,  bark  of  the  root 
of 

Quassin 

Queen's  root 

Quercin 

Quercitrin 

Quercitron 

Quercus 

Quercus  alba 

Quercus  falcata,  bark  of 

Quercus  infectoria,  galls  of 

Quercus  montana,  bark  of 

Quercus  pedunculata,  bark  of 

Quercus  prinus,  bark  of 

Quercus  robur,  bark  of 

Quercus  tinctoria 

Quevenne's  iron 

Quicksilver 

Quince  seed 

Quinia,  amorphous 

Quinia,  as  antiperiodic 

Quinia,  as  sedative 

Quinia,  as  simply  tonic 

Quinia,  bisulphate  of 

Quinia,  crude 

Quinia,  effects  of,  on  the  system 

Quinia,  injurious  effects  of,  and 
their  treatment  i. 

Quinia,  local  use  of  i. 

Quinia,  mode  and  nature  of  opera- 
tion of  i. 

Quinia,  preventive  influence  of      i. 

Quinia,  properties  of  i. 

Quinia,  sedative  influence  of  (note)  i. 

Quinia,  sulphate  of  i. 

Quinia,  various  salts  of  i. 

Quinige  sulphas  i. 

Quinicia  i.  231, 

Quinidia,  properties  of  i. 

Quinidia,  sulphate  of  i. 

Quinidine  i.  231, 

Quinoidin  i. 

Quinoidine,  properties  of  i. 


i. 

215 

i. 

215 

i. 

215 

5  root 
i. 

217 

i. 

215 

ii. 

446 

i. 

120 

i. 

120 

i. 

120 

i. 

120 

i. 

120 

i. 

120 

i. 

111 

i. 

120 

f    i. 

120 

i. 

120 

i. 

120 

i. 

120 

i. 

440 

ii. 

249 

ii. 

827 

i.  231, 

276 

i. 

249 

i. 

258 

i. 

244 

i. 

270 

i. 

275 

;em  i. 

233 

243 
265 

238 
256 
230 
242 
270 
275 
270 
276 
230 
277 
276 
276 
231 


Raisins  ii.  501 
Ramenta  ferri  i.  441 
Ranunculi,  as  rubefacients  ii.  774 
Ranunculus  bulbosus  ii.  774 
Raw  meat,  as  a  tonic  i.  185 
Reaction  following  depression  i.  23 
Realgar  ii.  334 
Reconstructive  mineral  tonics  i.  426 
Rectified  oil  of  amber  i.  622 
Rectified  spirit  i.  673 
Rectum,  as  a  seat  of  the  applica- 
tion of  medicines  i.  65 
Red  bark  i.  228 
Red  iodide  of  mercury  ii.  314 
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Red  oxide  of  mercury 

Red  pepper 

Red  precipitate 

Red  rose 

Red  sulphuret  of  mercury 

Red  wine 

Reduced  iron 

Refrigerant  diaphoretics 

Refrigerant  diuretics 

Refrigerant  sail  s 

Refrigerants 

Remedies,  definition  of 

Rennet 

Rennet  wine  (note) 

Repair  of  injuries,  operation  of 
medicines  through 

Repletion,  as  a  therapeutic  pro- 
cess 

Reroo 

Resin 

Resin  cerate 

Resin,  fumes  of 

Resin  of  jalap 

Resin  of  podophyllum 

Resin  of  scammony 

Resin  plaster 

Resina 

Resina  alba 

Resina  flava 

Resina  jalapse 

Resina  podophylli 

Resina  scammoniae,  Br.,  from  the 
root 

Resina  scammonii 

Revulsion,  as  a  therapeutic  pro- 
cess 

Revulsion,  operation  of  medicines 
through 

Rhabarbaric  acid 

Rhabarbarin 

Rhatany 

Rhein 

Rheum 

Rheum  australe 

Rheum  compactum 

Rheum  palmatum 

Rheum  Russicum 

Rheum  Sinense 

Rheum  Turcicum 

Rheum  undulatum 

Rheumin 

Rhigolene 

Rhubarb 

Rhubarb,  European 

Rhubarb,  preparations  of 

Ricinus  communis 

Rochelle  salt 

Rosa  Gallica 

Rosemary 

Rosin 

Rosmarinus 

Rosmarinus  officinalis 

Rottlera  tinctoria 

Round-leaved  dogwood 


ii.  300 

Rubefacients 

ii.  757 

i.  548 

Rubia  tinctorum 

ii.  715 

ii.  300 

Rubigo  ferri 

i.  445 

i.  135 

Rubus  Canadensis 

i.  130 

ii.  315 

Rubns  trivialis 

i.  130 

i.  662 

Rubus  villosus 

i.  130 

i.  440 

Rue 

ii.  713 

ii.  661 

Rufus's  pills 

ii.  530 

ii.  617 

Rum 

i.  670 

ii.    82 

Russia  rhubarb 

ii.  516 

ii.    54 

Rust  of  iron 

i.  445 

i.      2 

Ruta 

ii.  713 

ii.  890 

Ruta  graveolens 

ii.  713 

ii.  891 

ttion  of 

Sabadilla 

ii.  163 

i.    25 

Sabbatia 

i.  221 

Ac  pro- 

Sabbatia  angularis 

i.  221 

i.    43 

Sabina, 

ii.  711 

ii.  937 

Saccharine  and  acidulous  fruits 

ii.  501 

ii.  695,  771 

Saccharine  demulcents 

ii.  830 

ii.  772 

Saccharine  liquids,  antizymotic 

ii.  956 

ii.  695 

Saccharum 

ii.  830 

ii.  542 

Saccharum  saturni 

i.  155 

ii.  544 

Sacred  elixir 

ii.  520 

ii.  574 

Saffron 

i.  625 

i.  172,  ii.  855 

Sagapenum 

i.  602 

ii.  695,  771 

Sage 

i.  347 

ii.  771 

Sago 

ii.  838 

ii.  771 

Sagus  Rumphii 

ii.  838 

ii.  542 

Sal  absinthii 

ii.  621 

ii.  544 

Sal  aeratus 

ii.  872 

rom  the 

Sal  ammoniac 

ii.  385 

ii.  574 

Sal  diureticus 

ii.  620 

ii.  574 

Salicin 

i.  281 

ic  pro- 

Saline  purgatives 

ii.  545 

i.    49 

Salivation 

ii.  252 

jdicines 

Salix 

i.  280 

i.    24 

Salix  alba 

i.  280 

ii.  517 

Salt  of  Seignette 

ii.  555 

ii.  517 

Salt  of  tartar 

ii.  870 

i.  126 

Salt  of  wormwood 

ii.  621 

ii.  517 

Saltpetre 

ii.    83 

ii.  515 

Salvia 

i.  347 

ii.  515 

Salvia  officinalis 

i.  347 

ii.  515 

Sandaraca 

ii.  334 

ii.  515 

Sanguinaria 

ii.  471 

ii.  516 

Sanguinaria  Canadensis 

ii.  471 

ii.  516 

Sanguinarina 

ii.  472 

ii.  516 

Santonica 

ii.  926 

ii.  515 

Santonin 

ii.  926 

ii.  517 

Santoninum 

ii.  926 

ii.     18 

Sarsa 

ii.  432 

ii.  515 

Sarsaparilla 

ii.  432 

ii.  522 

Sarsaparilla,  preparations  of 

ii.  435 

ii.  620 

Sarsaparillin 

ii.  433 

ii.  510 

Sassafras  medulla 

ii.  828 

ii.  555 

Sassafras  officinale 

ii.  443 

i.  135 

Sassafras  pith 

ii.  828 

i.  340 

Sassafras  radicis  cortex 

ii.  443 

ii.  771 

Sassafras  root,  bark  of 

ii.  443 

i.  340 

Savine 

ii.  711 

i.  340 

Savine  cerate 

ii.  773 

ii.  937 

Scales  of  iron 

i.  442 

i.  280 

Scammoniae  radiz 

ii.  572 

INDEX. 
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Scammonii  resina 

Scammonium 

Scammony 

Scammony,  enema  of 

Scammony,  preparations  of 

Scammony  root 

Scarification 

Scilla 

Scilla  maritima 

Scillitin 

Scoparin 

Scoparius 

Sea-bathing,  as  tonic 

Secale  cornutum 

Secalin 

Secondary    operation 

cines 

Sedation,  as  a  therapeut 
Sedatives,  arterial 
Sedatives,  cerebral 
Sedatives,  general 
Sedatives,  nervous 
Sedatives,  spinal 
Seidlitz  powders 
Seltzer  water,  artificial 
Semicupium 

Semivitrified  oxide  of  lead 
Senega 
Senegin 
Serieka 

Seneka,  as  emmenagogue 
Seneka,  preparations  of 
Seneka  snakeroot 
Senna 

Senna,  American 
Senna,  enema  of 
Senna,  preparations  of 
Sennin  (note) 
Sensational  influences, 

ous  stimulant 
Sensible  properties  of  i 

as   a  means    of    ( 

their  powers 
Septfoil,  root  of 
Serpentaria 
Sesami  folium 
Sesamum  Indicum 
Sesamum  Orientale 
Sesquichloride  of  iron 
Sesquioxide  of  iron 
Sesquioxide  of  iron,  anhydrous 
Sesquioxide  of  iron,  hydrated 
Setons 
Sevum 

Sex,  as  a  modifying  influence 
Shampooing 
Shampooing,  as  tonic 
Sherry  wine 
Shower-bath 
Sialagogues 
Silver 

Silver,  chloride  of 
Silver  fir,  American 
Silver  fir,  European 


ii. 

574 

ii. 

572 

ii. 

572 

ii. 

592 

is  of     ii. 

574 

ii. 

572 

ii. 

36 

ii.  474,  605, 

677 

ii. 

605 

ii. 

606 

ii. 

609 

ii. 

608 

i. 

197 

ii. 

718 

ii. 

719 

of  medi- 

i. 

22 

,ic  process  i. 

48 

ii. 

54 

ii. 

174 

i.  90,  ii. 

1 

ii. 

103 

ii. 

239 

ii. 

556 

i.. 

381 

i. 

69 

ead      i. 

171 

ii.  679, 

714 

ii. 

679 

ii. 

679 

ue      ii. 

714 

f       ii. 

681 

ii. 

679 

ii. 

532 

ii. 

538 

ii. 

592 

ii. 

537 

ii. 

534 

as  a  nerv- 

i. 

medicines, 

686 

estimating 
i. 

27 

i. 

135 

i.  299,  ii. 

668 

ii. 

829 

ii. 

829 

ii. 

829 

i. 

467 

i. 

443 

hydrous   i. 

444 

drated    i. 

443 

ii. 

782 

ii. 

852 

fluence   i. 

34 

ii. 

760 

i. 

190 

i. 

662 

i. 

69 

ii. 

731 

i. 

389 

i. 

401 

ii. 

625 

ii. 

768 

Silver,  iodide  of  i.  402 

Silver,  nitrate  of  i.  390 

Silver,  oxide  of  i.  400 

Simaruba  i.  217 

Simaruba  excelsa,  wood  of  i.  215 
Simaruba  officinalis,  bark  of  the 

root  of  i.  217 
Simple  bitters  i.  212 
Simple  cerate  ii.  854 
Simple  ointment  ii.  854 
Sinapis  ii.  475,  647,  762 
Sinapis  alba  ii.  499,  762 
Sinapis  nigra  ii.  762 
Sinapism  ii.  765 
Sipeeria  i.  278 
Skin,  as  a  seat  for  the  applica- 
tion of  medicines  i.  68 
Skunk  cabbage  i.  623 
Slippery  elm  bark  ii.  827 
Slippery  elm  bark,  as  emollient  ii.  846 
Smart-weed  ii.  715 
Smilacin  ii.  433 
Smilax  medica,  etc.  ii.  432 
Smoke  from  wood  ii.  955 
Smyrna  opium  i.  709 
Soap  cerate  i.  168,  ii.  854 
Soap  liniment  i.  707 
Soap  plaster  i.  172,  ii.  855 
Socotrine  aloes  ii.  524 
Soda  powders  ii.  102 
Soda,  preparations  of  ii.  873 
Sodae  arsenias  ii.  337 
Sodae  bicarbonas  ii.  874 
Sodoe  boras  ii.  876 
Sodas  carbonas  ii.  873 
Sodae  carbonas  exsiccata  ii.  874 
Sodae  et  potassae  tartras  ii.  555 
Sodae  phosphas  ii.  558 
Sodae  potassio-tartras  ii.  555 
Sodae  sulphas  ii  650 
Sodii  chloridum  ii.  381 
Solania  ii.  445 
Solanum  dulcamara  ii.  444 
Solid  forms  of  medicines  i.  55 
Soluble  tartar  ii.  557 
Solutio  barytae  muriatis  ii.  380 
Solution  of  acetate  of  ammonia  ii.  665 
Solution  of  ammonia  i.  567,  ii.  775,  879 
Solution  of  arsenite  of  potassa  ii.  336 
Solution  of  atropia  i.  806 
Solution  of  chloride  of  barium  ii.  380 
Solution  of  chloride  of  calcium  ii.  379 
Solution  of  chlorinated  soda  ii.  378 
Solution  of  chlorine  ii.  374 
Solution  of  citrate  of  magnesia  ii.  560 
Solution  of  citrate  of  potassa  ii.  662 
Solution  of  hydrochlorate  of  mor- 
phia i.  764 
Solution  of  iodide  of  arsenic  and 

mercury  ii.  340 

Solution  of  iodide  of  iron  i.  476 

Solution  of  iodine,  compound  ii.  362 

Solution  of  muriate  of  baryta  ii.  380 

Solution  of  muriate  of  lime  ii.  379 
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Solution  of  nitrate  of  iron  i.  457 

Solution  of  nitrate  of  mercury  ii.  811 
Solution  of  perchloride  of  iron  i.  472 
Solution  of  pernitrate  of  mercury  ii.  811 
Solution  of  potassa  ii.  869 

Solution  of  subacetate  of  lead        i.  165 
Solution  of  subacetate  of  lead,  di- 
luted 

Solution  of  subsulphate  of  iron 
Solution  of  sulphate  of  morphia 
Solution  of  tersulphate  of  iron 
Solutions 
Solvents 

Somnambulism,  artificial 
South  American  kino 
Spanish  flies,  as  a  diuretic 
Spanish  fly 
Spartein 

Spartium  scoparium 
Spearmint 
Special  therapeutics  and  pharma- 


i.  167 
i.  455 
i.  763 
i.  456 
Ii.  69 
ii.  889 
ii.  177 
i.  123 
ii.  642 
ii  745 
ii.  609 
ii.  608 
i.  343 


cology 
Spermaceti 
Spiced  plaster 
Spiced  rhubarb 
Spigelia 

Spigelia  Marilandica 
Spinal  sedatives 
Spinal  stimulants 
Spiraea 

Spiraea  tomentosa,  root  of 
Spirit  of  ammonia 


i.  97 
ii.  853 
ii.  773 
ii.  521 
ii.  922 
ii.  922 
ii.  239 
i.  814 
i.  135 
i.  135 
i.  567,  ii.  880 


Spirit  of  ammonia,  aromatic 

i.  568,  ii.  880 

Spirit  of  camphor  i.  706 

Spirit  of  ether  i.  687 

Spirit  of  ether,  compound  i.  687 

Spirit  of  Mindererus  ii.  665 

Spirit  of  nitrous  ether  ii.  622 

Spirit  of  nitrous  ether,  as  diapho- 
retic ii.  667 
Spirits  i.  61 
Spiritus  i.  61 
Spiritus  aetheris  i.  687 
Spiritus  aetheris  compositus  i.  687 
Spiritus  aetheris  nitrici  ii.  622,  667 
Spiritus  aetheris  nitrosi  ii.  667 
Spiritus  ammonias  i.  567,  ii.  880 
Spiritus  ammonias  aromaticus 

i.  568,  ii.  850 

Spiritus  camphorae  i.  706 

Spiritus  frumenti  i.  670 

Spiritus  Mindereri  ii.  665 

Spiritus  nitri  dulcis  ii.  622,  667 

Spiritus  rectificatus  i   673 

Spiritus  vini  Gallic!  i.  670 

Sponging  i.    70 

Spray,  as  a  form  of  liquids  for 

inhalation  i.  63,  70,  76 

Spurred  rye  ii.  718 

Squamae  ferri  i.  442 

Squill,  as  diuretic  ii.  605 

Squill,  as  emetic  ii.  476 

Squill,  as  expectorant  ii.  677 


678 
585 
338 
836 
837 
836 
225 
501 
135 
135 
441 
734 
446 
446 
629 
547 
629 
481 

97 
675 

97 
814 
668 
624 
677 
629 

45 

i.    46 
i.    47 


Squill,  preparations  of 
Squirting  cucumber 
Star  aniseed 
Starch 

Starch,  mucilage  of 
Starch,  wheat 
Star-grass 
Static  electricity 
Statice 

Statice  Caroliniana,  root  of 
Steel  dust 
Sternutatories 

Stillingia  , 

Stillingia  sylvatica 
Stimulant  narcotics 
Stimulants,  arterial 
Stimulants,  cerebral 
Stimulants,  diffusible  i. 

Stimulants,  general-  i. 

Stimulants,  nervous 
Stimulants,  permanent  i. 

Stimulants,  spinal 
Stimulating  diaphoretics 
Stimulating  diuretics  ii. 

Stimulating  expectorants  ii. 

Stimulating  narcotics  i. 

Stimulation,  as  a  therapeutic  pro- 
cess i. 
Stimulation,  general,  as  a  thera- 
peutic process  i. 
Stimulation,  local,  as  a  thera- 
peutic process 
Stomach,  as  a  seat  for  the  appli- 
cation of  medicines  i.  64 
Storax  ii.  691 
Stramonii  folia  i.  808 
Stramonii  semen  i.  808 
Stramonium  i.  808 
Strasburg  turpentine  ii.  693 
Stronger  alcohol  i.  673 
Stronger  ether  i.  674 
Stronger  water  of  ammonia  ii.  755 
Strychnia  i.  834 
Strychnia  acid  i.  815 
Strychnos  ignatia  i.  815 
Strychnos  nux  vomica  i.  814 
Stupes  i.  69 
Styptic  ether  ii.  18 
Styptics  i.  101 
Styrax  ii.  691 
Styrax  benzoin  ii.  689 
Styrax  officinale  ii.  691 
Styrax  praeparatus  ii.  691 
Subacetate  of  lead,  cerate  of  i.  167 
Subacetate  of  lead,  diluted  solu- 
tion of  i.  167 
Subacetate  of  lead,  solution  of  i.  165 
Subcarbonate  of  bismuth  i.  424 
Subcarbonate  of  iron  i.  445 
Subcutaneous  areolar  tissue  as  a 

seat  of  application  i.    78 

Subcutaneous  injection  i.    78 

Subcutaneous    injection,   instru- 
ment used  for  i.    81 
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Subiodide  of  mercury  ii. 

Sublimed  sulphur  ii. 

Subnitrate  of  bismuth  i. 

Subnitrate  of  bismuth,  as  disin- 
fectant ii. 

Substitution,  as  a  therapeutic  pro- 
cess 

Subsulphate  of  iron,  solution  of 

Succus  limonis 

Sudorifics 

Suet 

Sugar 

Sugar,  as  a  laxative 

Sugar  of  lead 

Sugar-candy 

Sulphate  of  alumina  and  potassa    i. 

Sulphate  of  atropia  i. 

Sulphate  of  bebeeria  i. 

Sulphate  of  cadmium  ii. 

Sulphate  of  cinchonia  i. 

Sulphate  of  cinchonidia  i. 

Sulphate  of  copper  i. 

Sulphate  of  copper,  as  disinfect- 
ant ii. 

Sulphate  of  copper,  as  emetic         ii. 

Sulphate  of  copper,  as  escharotic  ii. 

Sulphate  of  iron  i. 

Sulphate  of  iron  and  ammonia        i. 

Sulphate  of  iron,  as  disinfect- 
ant ii.  914, 

Sulphate  of  iron,  astringent  solu- 
tion of  i. 

Sulphate  of  lead  ii. 

Sulphate  of  magnesia  ii. 

Sulphate  of  morphia  i. 

Sulphate  of  morphia,  solution  of    i. 

Sulphate  of  potassa  ii. 

Sulphate  of  quinia  .        i. 

Sulphate  of  quinia,  hypodermic 
use  of  i. 

Sulphate  of  quinia,  impure  i. 

Sulphate  of  quinia,  pills  of  i. 

Sulphate  of  quinidia  i. 

Sulphate  of  soda  ii. 

Sulphate  of  zinc  i. 

Sulphate  of  zinc,  as  disinfectant 

Sulphate  of  zinc,  as  emetic 

Sulphate  of  zinc,  as  escharotic 

Sulphite  of  ammonia 

Sulphite  of  lime 

Sulphite  of  magnesia 

Sulphite  of  potassa 

Sulphite  of  soda     t 

Sulphites,  as  antizymotic 

Sulphosiuapisin 

Sulphur 

Sulphur  antimonii  aureum 

Sulphur,  as  laxative 

Sulphur  lotum 

Sulphur  praecipitatum 

Sulphur  springs 

Sulphur  sublimatum 

Sulphur,  washed 

Sulphurated  antimony 


11. 

ii. 

ii. 

ii. 

ii. 

ii. 

ii. 

ii. 

ii. 

ii. 
407, 

ii. 

ii. 
407, 

ii. 

ii. 

ii. 


312 
407 

422 

915 

51 
455 

92 
649 
852 
830 
501 
155 
830 
136 
806 
278 
812 
276 
277 
406 

915 

481 
801 
452 
457 

917 

455 

862 
548 
763 
763 
551 
270 

273 
276 
272 
277 
550 
412 
915 
480 
808 
946 
946 
946 
946 
945 
944 
763 
942 

78 
504 
504 
411 
415 
407 
504 

77 


Sulphuret  of  potassium  ii.  415 

Sulphuretted  hydrogen  ii.  414 

Sulphuric  acid  i.  356 

Sulphuric  acid,  aromatic  i.  364 

Sulphuric  acid,  as  escharotic         ii.  814 
Sulphuric  acid,  diluted  i.  364 

Sulphuric  ether  i.  673 

Sulphurous  acid  ii.  412 

Sulphurous  acid  and  sulphites,  as 

disinfectant  ii.  916 

Sulphurous  acid,  as  antizymotic    ii.  943 
Sulphurous  baths,  artificial  ii.  417 

Sulphurous  waters,  natural  ii.  415 

Supersession,    as    a    therapeutic 

process 

Supertartrate  of  potassa 
Suppositories 
Swamp  dogwood 
Swamp  hellebore 
Sweet  almonds 
Sweet  flag 

Sweet  marjoram  ,i 

Sweet  orange-peel  i 

Sweet  spirit  of  nitre  ii 

Sweet  spirit  of  nitre,  as  diapho- 
retic ii 
Sydenham's  laudanum                     .i 
Sympathy,  operation  of  medicines 


51 

553 
i.  68 
i.  280 
ii.  153 
ii.  841 
i.  353 
i.  346 
i.  318 
ii.  622 

ii.  667 
759 


through 
Symplocarpus  foetidus 
Syrup 

Syrup  of  gum  arabic 
Syrup  of  iodide  of  iron 
Syrup  of  orgeat 
Syrup  of  phosphate  of  iron 
Syrup  of  squill,  compound 
Syrupi 
Syrups 

Syrupus  acaciaa 
Syrupus  amygdalae 
Syrupus  ferri  iodidi 
Syrupus  ferri  phosphatis 
Syrupus  fuscus 
Syrupus  scillse  compositus 
Systemic  remedies 


24 

i.  623 

ii.  831 

ii.  824,  831 

i.  476 
ii.  187 

i.  460 
ii.  682 

i.  62 

i.  62 

ii.  824,  831 

ii.  187 

i.  476 

i.  460 

ii.  832 

ii.  682 

i.  88,  97 


Tabacum  ii.  125,  476 

Table  of  classification  i.    93 

Tacca  arrow-root  ii.  838 

Tamarinds  ii.  501 

Tanacetum  i.  311,  ii.  707,  729 

Tanacetum  vulgare  i.  311 

Tannic  acid  i.  114 

Tannin  of  galls  i.  114 

Tansy  i.  311 

Tansy,  as  emmenagogue  ii.  707 

Tansy,  as  uterine  motor-stimulant  ii.  729 
Tapioca  ii.  838 

Tar  ii.  630,  694,  770,  955 

Tar,  as  expectorant  ii.  694 

Tar  ointment  ii.  770 

Tar  water  ii.  632 

Tar  water,  as  expectorant  ii.  694 

Taraxacum  ii.  612 
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Taraxacum,  as  cholagogue 

Taraxacum  dens  leonis 

Tartar  emetic 

Tartar  emetic,  as  a  pustulating 
agent 

Tartar  emetic,  as  diaphoretic 

Tartar  emetic,  as  emetic 

Tartar  emetic,  as  expectorant 

Tartar  emetic  ointment 

Tartar  emetic  plaster 

Tartar  emetic,  poisoning  by 

Tartar  emetic,  therapeutic  appli- 
cations of 

Tartarated  antimony  ii 

Tartarated  iron 

Tartaric  acid 

Tartarizecl  antimony 

Tartarized  antimony,  as  emetic 

Tartarized  soda 

Tartrate  of  antimony  and  potassa  ii. 

Tartrate  of  antimony  and  potassa, 
as  diaphoretic 

Tartrate  of  antimony  and  potassa, 
'as  emetic 

Tartrate  of  antimony  and  potassa, 
as  expectorant 

Tartrate  of  antimony  and  potassa, 
as  pustulant 

Tartrate  of  iron  and  ammonia 

Tartrate  of  iron  and  potassa 

Tartrate  of  potassa 

Tartrate  of  potassa  and  soda 

Tasteless  ague  drop 

Tea 

Tea-berry 

Temperament,  as  a  modifying  in- 
fluence 

Tepid  bath 

Terebintbina 

Terebinthina  Canadensis 

Terebinthinate  vapour  baths 

Terebinth inates,  as  rubefacient 

Terra  Japonica 

Tersulphate  of  iron,  solution  of 

Testa  prfepavata 

Thea  bohea 

Thea  viridis 

Thebaic  tincture 

Thebaina 

Therapeutic  action,  modes  of 

Therapeutic  processes 

Therapeutics  and  pharmacology, 
general 

Therapeutics,  definition  of 

Therapeutics,  general 

Therapeutics,  special 

Theriaca 

Thornapple 

Thoroughwort 

Thridace 

Thus  Americanum 

Thyme 

Thymus 

Thymus  vulgaris 


ii. 

700 

ii. 

612 

ii. 

56 

g 
ii. 

777 

ii. 

657 

ii. 

477 

ii. 

676 

ii. 

778 

ii. 

779 

ii. 

62 

- 
ii. 

67 

56, 

657 

i. 

460 

ii. 

101 

ii. 

56 

ii. 

477 

ii. 

555 

i  ii. 

56 

, 
ii. 

657 

, 
ii. 

477 

, 
ii. 

676 

k, 
ii. 

777 

i. 

462 

i. 

460 

ii. 

557 

ii. 

555 

ii. 

337 

i. 

613 

i. 

348 

- 
i. 

35 

i. 

69 

ii. 

625 

ii. 

625 

i. 

559 

ii. 

767 

i. 

126 

i. 

456 

ii. 

884 

i. 

613 

i. 

613 

i. 

766 

i. 

767 

i. 

40 

i. 

40 

i. 

5 

i. 

1 

i. 

5 

i. 

97 

ii. 

832 

i. 

808 

i. 

296 

ii. 

237 

ii. 

625 

i. 

346 

i. 

346 

i. 

346 

Tickling  the  fauces,  as  emetic  ii.  465 

Tinctura  camphoras  i    706 

Tinctura  camphorae  cum  opio  i.  757 

Tinctura  cantharidis  ii.  754 

Tinctura  ferri  chloridi  i.  468 

Tinctura  ferri  perchloridi  i.  468 

Tinctura  iodi  ii.  361 

Tinctura  iodinii  ii.  360 

Tinctura  iodinii  composita  ii.  361 

Tinctura  melampodii  ii.  581 

Tinctura  opii  i.  756 

Tinctura  opii  acetata  i.  758 

Tinctura  opii  camphorata  i.  757 

Tinctura  opii  deodorata  i.  757 

Tinctura  saponis  camphorata  i.  707 

Tinctura  thebaica  i.  756 

Tincturse  i.    60 

Tincture  of  camphor  i.  706 

Tincture  of  cantharides          ii.  646,  754 

Tincture  of  chloride  of  iron  i.  468 

Tincture  of  iodine                    ii.  360,  859 

Tincture  of  iodine,  compound  ii.  361 

Tincture  of  opium  i.  756 
Tincture  of  opium,  camphorated    i.  757 

Tincture  of  opium,  deodorized  i.  757 

Tinctures  i.     60 

Tinnivelly  senna  ii.  533 

Tobacco                                     ii.  125,  733 

Tobacco,  as  emetic  ii.  476 

Tobacco,  as  errhine  ii.  735 

Tobacco,  empyreumatic  oil  of  ii.  126 

Tone,  nature  of  i.  174 

Tonic  diet  i.  182 

Tonic  emmenagogues  ii.  706 

Tonic  mental  influence  i.  192 

Tonics  i.  174 

Tonics,  mode  of  operation  of  i.  180 

Tormentil  i.  135 

Tormentilla  i.  135 

Tourniquet  ii.    38 

Tons  les  mois  ii.  838 

Tragacanth  ii.  825 

Tragacantha  ii.  825 

Tragacanthin  ii.  825 

Transfusion  of  blood,  as  tonic  i.  197 

Travelling,  as  tonic  i.  192 

Treacle,  as  laxative  ii.  501 

Tripoli  senna  ii.  533 

Tritici  furfur  ii.  842 

Troches  i.    57 

Trochisci  i.    57 

Turkey  opium  i.  709 

Turkey  rhubarb  ii.  516 

Turkish  bath  ii.  655 

Turmeric  i.  352 

Turnips,  as  emollient  ii.  846 

Turpentine  ii.  625 

Turpentine  enema  ii.  592 

Turpentine,  liniment  of  ii.  772 
Turpentine,  oil  of                i.  551,  ii.  627 

Turpentines,  as  expectorant  ii.  692 

Turpeth  mineral,  as  emetic  ii.  483 
Turpeth  mineral,  as  sternutatory  ii.  737 
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Ulmus 
Ulmus  fulva 
Uncaria  gambir 
Unguenta 

Unguentum  acidi  tannici 
Unguentum  adipis 
Unguentum  antimonii 
Unguentum  aquae  rosae 
Unguentum  atropise 
Unguentum  cantharidis 
Unguentum  citrinum 
Unguentum  gallae 
Unguentum  gallae  cum  opio 
Unguentum  hydrargyri 
Unguentum  hydrargyri  nitratis 
Unguentum  iodinii 
Unguentum  iodinii  compositum 
Unguentum  mezerei 
Unguentum  picis  liquidaa 
Unguentum  plumbi  subacetatis 
Unguentum  resinse 
Unguentum  sabinas 
Unguentum  simplex 
Unguentum  sulphuris  iodidi 
Ursin 

Urtica  dioica 
Uterine  motor  stimulants 
Uva  ursi  i. 

Valerian 

Valeriana 

Valeriana  officinalis 

Valerianate  of  ammonia 

Valerianate  of  atropia 

Valerianate  of  iron 

Valerianate  of  quinia 

V,alerianate  of  zinc 

Valerianic  acid 

Valerianin 

Vallet's  ferruginous  pills 

Vanilla 

Vanilla  aromatica 

Vapour  bath 

Vapour  bath,  medicated 

Vapour  douche 

Vapour  douche,  hot 

Various-leaved  fleabane 

Vascular  fulness,  as  diuretic 

Vegetable  acids 

Venesection 

Venice  turpentine 

Veratria 

Veratrum  album 

Veratrum  sabadilla 

Veratrum  viride 

Veronica  Virginica 

Vesicatories 

Vienna  caustic 

Vina 

Vinegar 

Vinegar,  distilled 

Vinegar  of  opium 

Vinegars 

Vinetina 


ii. 

827,  846 

Vinous  fermentation 

i.  639 

ii.  827 

Vinum  album 

i.  662 

i.  126 

Vinum  antimoniale 

ii.    76 

i.     57 

Vinum  antimonii 

ii.     76 

i.  117 

Vinum  colchici  radicis 

ii.  430 

ii.  854 

Vinum  colchici  seminis 

ii.  431 

ii.  778 

Vinum  ferri 

i.  462 

ii.  853 

Vinum  opii 

i.  759 

i.  806 

Vinum  Portense 

i.  662 

ii.  754 

Vinum  rubrum 

i.  662 

ii.  317 

Vinum  Xericum 

i.  662 

i.  113 

Violet 

ii.  477 

i.  113 

Virginia  snakeroot              i. 

299,  ii.  668 

ii.  296 

Vital  method  of  operating 

i.    21 

xtis 

ii.  317 

Vitriolated  tartar 

ii.  551 

ii.  364 

Volatile  liniment 

ii.  775 

um 

ii.  364 

Volta-electric  machines 

i.  508 

ii.  773 

Vomiting,  cause  of 

ii.  452 

ii.  770 

Vomiting,  mechanism  of 

ii.  450 

itis 

i.  167 

ii.  772 

Warm  bath 

i.    69 

ii.  773 

Warm  bath,  as  a  sedative  agent    ii.    23 

ii.  854 

Warm  water,  as  emetic 

ii.  464 

ii.  369 

Warming  plaster 

ii.  753 

i.  131 

Warner's  gout  cordial 

ii.  521 

ii.  774 

Washed  sulphur 

ii.  407,  504 

ii.  717 

Water,  as  a  therapeutic  agei 

it       ii.    25 

131,  ii.  730 

Water,  as  diaphoretic 

ii.  654 

Water,  as  sedative 

ii.    20 

i.  604 

Water  avens 

i.  135 

i.  604 

Water  of  ammonia       i.  567, 

ii.  775,  879 

i.  604 

Water  of  potassa 

ii.  869 

i.  608 

Water-pepper 

ii.  715 

i.  806 

Waters 

i.    59 

i.  466 

Wax 

ii.  853 

ii.  275 

Weaker  common  caustic 

ii.  792 

i.  417 

West  India  kino 

i.  122 

i.  608 

Wheat  bran 

ii.  842 

i.  605 

Wheat  bran,  as  laxative 

ii.  499 

i.  449 

Wheat  starch 

ii.  836 

i.  355 

Whisky 

i.  670 

i.  355 

White  arsenic 

ii.  335,  802 

i.    71 

White  hellebore 

ii.  161 

i.    72 

White  hellebore,  as  errhine 

ii.  736 

i.    72 

White  lead 

i.  168 

i.  499 

White  mustard  seed 

ii.  762 

ii.  614 

White  mustard  seed,  as  laxative    ii.  499 

ii.  596 

White  oxide  of  arsenic 

ii.  335,  802 

ii.    91 

White  oxide  of  bismuth 

i.  422 

ii.    33 

White  paint 

ii.  862 

ii.  693 

White  pepper 

i.  327 

ii.  161 

White  precipitate 

ii.  311 

ii. 

161,  736 

White  resin 

ii.  771 

ii.  163 

White  turpentine 

ii.  625 

ii.  153 

White  vitriol                         i. 

412,  ii.  480 

ii.  701 

White  vitriol,  as  emetic 

ii.  480 

ii.  739 

White  walnut 

ii.  522 

ii.  792 

White  wax 

ii.  853 

i 

61,  662 

White  wine 

i.  662 

ii.    97 

White-oak  bark 

i.  120 

ii.    97 

Wild  carrot 

ii.  616 

i.  759 

Wild  ginger 

i.  354 

i.    62 

Wild  horehound 

i.  299 

i.  284 

Wild  senna 

ii.  638 
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Wild-cherry  bark 
Willow  bark 

i.  289 
i.  280 

Wine  of  colchicum  root 

ii.  430 

Wine  of  colchicuni  seed 

ii.  431 

Wine  of  iron- 

i.  462 

Wine  of  opium 
Wines                                           i 
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